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I . 

INTRODUCTION 

In accordance with standard practice and with Uganda' s National Environmental Statute, approved 

in May 1995, Sections 20 through 22, and in compliance with 22 CFR 216.3 (a)(2)(iii) of U.S. 

Federal Guidelines, an Environmental Impact Study (EIS) (Programmatic Environmental 

Assessment or PEA per US AID Guidelmes), was initiated to evaluate possible alternatives to 

control Water Hyacinth (Eichorma crasslpes) infestations in Lake Victoria and surrounding water 

bodies 

The EISIPEA was undertaken "to assess the environmental effects of a number of individual 

actions and their cumulative environmental impact in a given country or geographic area, or the 

environmental impacts that are generic or common to a class of actions .... "(22 CFR 216. 6( d». 

The EISIPEA will address the Emergency Action Plan for Control and Management of Water 

Hyacinth (November 1995), the Technical Assistance/Project Implementation Plan for the 

Operational Control of Water Hyacinth (November 1995). and the intennediate and long tenn 

objectives of the Water Hyacinth Control Program. 

The Preliminary Draft EISIPEA was circulated for review by the Core Scoping Committee, made 

up of agencies and individuals having expertise rele"ant to the environmental aspects of the 

proposed control program. Following initial review by the participants, an EIA Committee Review 

Meeting was held to finalize infonnation requirements for the completion of the Final Draft 

Environmental Impact Statement (FEIS). Comments were received from all interested parties, and 

addressed in the DEIA. The DEIA Final Draft Revie\\ Public Meeting was held on July 30, 1997 

and those conunents and replies were adressed in this Final Environmental Impact Statement 

(FEIS). The FEIS will be used for the decision making process. When a decision has been made 

to approve the proposed control measures, action will follow in accordance to the laid down 

procedures. 

This Environmental Impact Assessment includes infonnation that was available at the time of 

preparation. Results on herbicide efficacy and residue analyses associated with tests carried out on 

aquatic herbicides at Kituza lab, Kajjansi pond and Wazimenya Bay In-Lake Trials, in Uganda, 

have been included in the document. Additional toxicology and herbicide residual data has been 

cited from available reference data and results from herbicide applications in the United States. 

lnfonnation on the on going process of mechanical and biological control in Uganda is also 

included 

1. PURPOSE AND NEED FOR WATER HYACINTH CONTROL PROGRAM 

1.1 Problem Statement/Need 

The proliferation of water hyacmth has reached epidemic proportIons throughout much of the 

Upper Nile system, including Lake VIctoria. causing serious socio-economic and environmental 

problems. 



1.2 Purpose and Objectives ofthe Control Program 

The purpose of the control program is to reduce water hyacintIl infestations to controllable levels 
\VitIl reduced impacts. The Program's Emergency, Intermediate and Long-Term Control program 
objectives are reviewed in the following sections. 

1.2.1 Emergency Program Objectives 

Approach 

The Agricultural Policy Committee (APC) of the Government of Uganda (GoU) requested tlte 
National Technical Committee on Control and Management of Water Hyacintlt (NTCWH) of the 
Ministry of Agriculture, Animal Industries and Fisheries (MAAIF) to develop an Emergency 
Action Plan (EAP) for the Control of Water Hyacinth in Lake Victoria. This Plan was completed 
in November 1995. It called for an emergency action program to be implemented pending the start 
up of the planned medium and longer term control measures being funded by the World Bank 
(WB) and the Global Environment Fund (GEF) Lake Victoria Environmental Management 
Program. Priority areas for emergency water hyacintlt control include: Owen Falls Danl: Entebbe 
Water Works: Murchison Bay (Gaba Water Works): Port Bell pier: tlte Kagera River confluence: 
and selected fish landing sites (Lakes Victoria, Albert, Kyoga. and tlte Albert Nile) . The Plan calls 
for an integrated program of manual, mechanical. biological and chemical control measures at each 
site to be implemented by a combination of private contractors and engineering firms acting under 
the supervision of a variety of GoU agencies, witlt overall coordination by the Water Hyacintlt Unit 
(WHU), MAAlF's fisheries department, and technically backed by tlte NTCWH. Key stake 
holders including Ugandan Railways Corporation (URC), National Water & Sewerage 
Corporation (NW&SC), National Agricultural Research Organization (NARO), Uganda 
Electricity Board (UEB) and National Environmental Management Authority (NEMA) are 
represented. Additional details oftlte EAP are provided in Section 9. Annex 2. 

The emergency program is expected to consist of herbicide applications to the water hyacinth by 
aircraft and boat. The goal is to reduce current biomass up to 70% to a manageable and 
maintenance level within the first year of initiation. Concurrently. mechanical barriers have been 
installed in the Kagera River to divert water hyacinth plants to tlte shore where they are being 
manually removed and placed approximately 300 meters from tile river to decompose in place. 
Efforts currently underway in Jinja and Port Bell, using mechanical equipment and manual removal 
of the plants will continue. The intermediate progranl will consist of spot treatment of water 
hyacinth by spray crews in boats, replacement of tile temporary boom in tile Kagera River by a 
permanent boom structure. and distribution of biological control agents at the source of the water 
hyacinth problem that is located in tlte Kagera River in Rwanda as well as bays and inlets of Lake 
Victoria. 

Aquatic weed harvesting systems purchased by the GoU are already in use at the Owen Falls Dam 
to mechanically remove water hyacinths and plans are underwa~ implement tItis strategy at Port 
Bell . Additional equipment has been supplied through funding from the Japanese government. The 
aquatic weed harvesters are expected to be operated in areas where herbicide use is not practical 
due to water use restrictions . 



The use of biological control agents at the problem source would be expected to reduce water 

hyacinth densities entering the Kagera river and those that bypass the boom system into Lake 

Victoria by approximately 30%. Biological control will allow for a reduction in plant density and 

will improve the efficiency of the mechanical removal program. 

Additional details of the EAP are outlined in the following sections of this EISIPEA. 

Intermediate Objectives 

The focus on Intermediate Objectives will begin after the Emergency Action Plan Objectives have 

been initiated. These Intermediate Objectives are: 

• Integrate the Emergency Action Plan lOto the Lake Victoria Envirorullental Management 

Program (LVEMP) being funded by the WB & the GEF. One of the objectives of the LVEMP is 

to provide funding for the control and management of water hyacinths in Lake Victoria. 

• Develop a Long-Term Operational Water Hyacinth Maintenance Program for all appropriate 

water bodies in the East African region. These would include the lakes and water bodies 

downstream from Lake Victoria where water hyacinth exists . 

• Further review the potential for effective reduction of water hyacinth biomass using biological 

control agents. This could include searches for new insects/pathogens . 

• Assess opportunities for Long-Term academic and research exchange/cooperation programs 

between University of Florida and Ugandan Universities, NARO, and other organizations as 

appropriate. 

Long Term Objectives 

• Implement the Water Hyacinth Control Program m other regional bodies utilizmg. when 

possible, control strategies proven effective in Lake Victoria. 

• Integrate all control programs into other regional/multi-national programs as appropriate. 

• Implement biological control recommendations as identified during Intermediate efforts 

• Implement academic/research exchange progranls as identified during Intermediate efforts. 

The project is consistent WIth the Emergency Action plan (EAP) and has been tailored to meet the 

overall obJectives of the plan. The project Impacts will be the implementation oftJle EAP 

objectives and the initiation of a long term integrated water hyacinth control program for Lake 

Victoria. Through a planned regional workshop, a coordinated effort from an operational, 

academic, and research perspective will allow for the transfer of information and technologies to 

other problem areas within the East African region. 



1.3 OBJECTIVES AND STATUTORY AUTHORITY OF PEAlEIS 

1.3.1 Objectives of the PEAlEIS 

This Environmentallmpact Study was completed so that an Environmental Impact Statement could 
be prepared and submitted to NEMA by the lead agency (MAAIF). and to any other person 
requesting it. Based upon the lead agency ' s acceptance of the statement, in consultation with 
NEMA, the Ministry of Agriculture. Anirnallndustry and Fisheries \\ill take all practicable 
measures to ensure that the requirements of the statement are complied with. 

Consultation ,,;th selected donors. Non Govenunental Organizations (NGOs). agencies and some 
interested parties (Expanded Scoping Committee) has been carried out to insure all environmental 
considerations and concerns of local and national agencies. as well as interested individuals and 
organizations, were included in the planning process. In addition. this process aided in 
concentrating planning efforts on those areas identified as significant environmental issues . A 
Preliminary Draft No.2, Environmental Impact Assessment (EIA) was circulated to the Core 
Scoping Committee and to interested agencies, organizations, and individuals for review and 
corrunent. Corrunents received were incorporated into Preliminary Draft No. 3 that was again 
circulated for review and conunent. Additional corrunents received assisted in preparing a 
Preliminary Final Draft, followed by presentation to a public hearing forum. Corrunents raised in 
the public hearing are addressed in this FEIS. 

1.3.2 Statutory Authority of the PEAlEIS, Uganda Environment Statute 

Sections 20 through 22 of the Uganda National Environment Statute. approved in May 1995. detail 
the Environmentallmpact Assessment process. Developers of various types of projects, including 
any activity out of character ,,;th its surroundings (Third Schedule. I (a», must submit a project 
brief to the lead agency (any government body in whom any law vests functions of control or 
management of any segment of the environment). One of three ~ -pes of environmental documents 
is undertaken when the lead agency. in consultation \vith the Executive Director of the National 
Environment Management Authority (NEMA), determines that the project "may:' "is likely to 
have" or ",,;11 have a significant impact on the environment"' (Ugandan procedures . currently in 
draft define sign~ficance as an expert evaluation j udgment of the magnitude o.(impact or the 
degree to which a proposed activlly or project may (potentia/l)~ impact on the environment ~l 
implemented. Also prOVided are additional terms and de.finitions related (0 sign~ficance which 
are under development and by no means exhaustive. Environment is de.fined as the physical 
factors o.lthe surroundings (~lthe human beings including land. lI'ater. atmosphere, dimate. 
sound. odor, taste. the biologicalfactors (~f animals and plants and the social factor of aesthetics 
and includes both the natural and the built-in environment. Sign!ficant effect is de.fined as a 
substantial, or potentially substantial. adverse change in any (!(the physica!factors (~r the 
surroundings of the human beings including land. water. atmosphere, climate. sound. odor, 
taste. the hiologicalfactors (!f animals and plants and the .mclLllfactor (~f aesthetics and includes 
both the natural and the built-in environment. Impact is de.fined as the effect o.f any action that 
affi!Cls one or more elements (~f the nOlural. social. or economic environment, either adverse~r or 
beneficially. The degree o.firreversibililY o.fnegative impacts should be addressed in the 
de.finition o/sign!ficance .) NEMA is currently preparing guidehnes and regulations defining 
specific procedures. format and content, public participation and the like regarding adherence to 
Sections 20 through 22 of the Statute. The Lake Victoria Water Hyacinth Control Program is 
assumed to be classed as having a significant effect: therefore, an Environmental Impact Study has 
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been conducted to review those issues that were determined Significant and Non-Significant during 

the Scoping Process (the Scoping Process is described in Section 1.4 below) . 

According to Section 7 ( I) <0], NEMA has the authority to review and approve environmental 

impact assessments and environmental impact statements Thus. NEMA has the final mandate for 

EIA approval in Uganda. 

The Statute's "measures for management of the environment and natural resources" cover the use 

oflakes, rivers and wetlands. These restrictions are pertinent to the Lake Victoria Water Hyacinth 

Control Program. 

Specifically, Section 35 of the Statute prohibits certain activities in relation to a river or lake, 

unless NEMA, in consultation ,vith a lead agency, waives them. These activities include: I) use, 

erection., reconstruction. placement, alteration. extension, removal. or demolition of any structure 

or part thereof in, on, under, or over the bed: 2) introduction or planting of any part of a plant 

(alien or indigenous) in a lake or river: 3) introduction of any animal. or micro-organism (alien or 

mdigenous) on, in or under the bed of any lake or river; 4) deposition of any substance in, on or 

under the bed of any lake or river, if that substance would or is likely to have adverse effects on the 

environment; 5) diversion or blocking of any river from its normal course: and 6) draining any lake 

or nver. 

District Environment Conumttees. with the assistance oflocal envIronmental agents, are charged in 

Section 36 of the Statute with identifying river banks and lake shores that are at risk from 

environmental degradation. or which have value, and with taking measures to minimize the risk or 

recommending to NEMA the need for protection. The Minister responsible for the Statute may, on 

the advice ofNEMA, declare protected zones along river banks and lake shores. While this section 

of the Statute permits sustainable uses of protected zones, where there is any doubt relating to 

sustainable use, an environmental impact assessment must be conducted. 

Section 37 of the Statute establishes restrictIons on the use of wetlands. specifically requiring 

written approval from NEMA in consultation with a lead agency to: a) reclaim or drain any 

wetland; b) erect, construct. place, alter, extend, remove or demolish any structure that is fixed in, 

on. under or over any wetland; c) disturb any wetland by drilling or tunneling in manner that has or 

is likely to have an adverse effect: d) deposit in. on or under any wetland any substance in a 

manner that has or is likely to have an adverse effect; e) destroy, damage. or disturb any wetland in 

a marmer that has or is likely to have an adverse effect on any plant or animal or its habitat: or f) 

introduce or plant any exotic or introduced plant or animal in a wetland. An environmental impact 

assessment can be required in order to determine the effect of various activities on wetlands. 

In general, all pertinent provisions of the May, 1995 Uganda Environment Statute are considered to 

apply to the project discussed ill this document 

USAID prepared in February 1996 an Initial Environmemal Examination (lEE) to comply with 

environmental review procedures for USAID assistance activities . 



1.4 DESCRIPTION OF THE SCOPING PROCESS 

The Scoping Process and the Scoping Documenfs objectives and purpose were developed to 
identify significant issues. identify non-significant issues, thus determining the scope of issues to be 
addressed in the EIS or PEA. Within the framework of the PEA as an umbrella document. the 
scoping process promoted public awareness and drew appropriate government agencies. donors, 
Non Government Organizations and others more fully into deliberations regarding the management 
program. The benefit of this approach was the identification of indirect and multiplier or 
cumulative impacts, not foreseen by individual participants. 

Several factors dictated consideration of a scoping process that incorporated highly transparent 
participation of affected parties and interests. These factors included the multiplicity of agencies 
and donors concerned, the role of the Uganda National Environment Management Authority 
(NEMA) in establishing guidelines for and in reviewing envirolUnental impact assessment 
documentation, and the threat of potential legal challenges (both in Uganda and in the US). 

Scoping is a general environmental impact assessment tool , the intent of which is basically the 
same as the procedures being developed to implement the environmental impact assessment 
requirements of the Uganda Environment Statute and USAID regulations. Scoping served a 
variety of objectives as can be seen from a review of the Scoping Document (See, Section 9, 
Annex 3). 

NEMA chaired a meeting on 14 May 1996 to discuss the PEAlEIS with NEMA. NARO, and 
MAAlF staff along with representatives of USAID and Aquatics Unlimited (USAID grantee. a 
preparer of the EISIPEA). On 21 May 1996 NEMA chaired another meeting where the Core 
Scoping Conunittee was formed. The following decisions were made, and the process developed as 
follows: 

a) the lead agency from the Government of Uganda's perspective is the Ministry of Agriculture, 
Animal, Industry and Fisheries (MAAlF): 
b) an Environmental Impact Assessment document (EIS for Uganda. PEA for USAlD) will be 
prepared: 
c) a scoping process to consult with concerned parties and the affected public to determine the 
issues to be addressed in the EIS or PEA was followed. 

1.5 EIS/PEA METHODOLOGY 

1.5.1 The Scoping Committee and Process 

The EISIPEA methodology was developed to insure all of the issues that may be considered 
significant and non-significant were properly identified and reviewed for impact determination. 
The following methods were determined effective to meet requirements: 

a) A Core Scoping Committee consisting of representatives from NEMA (Chair), NARO-FIRJ. 
MAAlF-Fisheries Department, Directorate of Water Development. USAID. and Aquatics 
Unlimited was formed in May 1996: 



b) the Core Scoping Committee reviewed and revised the draft Scoping Document (prepared by 
Aquatics Unlimited and USAID) in June 1996; 

c) the Core Scoping Committee then circulated the Scoping Document to an Expanded Scoping 
Committee (ESC) for review. The ESC included approximately fifty (50) additional government 
agencies, other donors. NGOs. institutions, and other concerned parties: 

d) the committee identified participants for a workshop to discuss the Scoping Document and 
determine the need for circulation or discussion of the Scoping Document in addition to the 
workshop. The Scoping Document was circulated to the ESC for review and comment prior to the 
workshop; 

e) an Expanded Scoping Committee Workshop was chaired by NEMA on 10 July, 1996 at the 
International Conference Center, Kampala, Uganda. Approximately 40 representatives from the 
ESC were in attendance: 

f) the Scoping Workshop identified additional issues that were considered significant and required 
inclusion in the review process (see Annex 3 in section 9 for more details on additional issues 
identified and reviewed): 

1.5.2 The Development of the EIS/PEA 

a) following the Scoping Workshop, Aquatics Unlimited identified and assigned a lead person to 
work with the various agencies to gather information, compile research data that are required to 
review each issue ,and analyze the data that are gathered; 

b) MAAIF assigned a lead person to liaison with AU on the preparation and review of 
information; 

c) information gathering and research data support were provided by approximately 14 different 
agencies and individuals with regional expertise on the various topic areas. These agencies ranged 
from Makerere University, Institute of Environment and Natural Resources to the GoU Geological 
Survey and Mines Department to NEMA to Uganda Tourist Board to National Water and Sewage 
Cooperation to the MAAIF Early Warning Unit to the Fisheries Research Institute and the 
Directorate of Water Development 

d) Expertise involved from the various resource agencies included Biologists, Ornithologists, 
Marnmalogists, Dendrologists, Geologists, EIS Specialists, Water Quality Analysts, Agriculturists, 
Surveyors, Hydrogeologists. Limnologists and research assistants. A complete list of the EtA 
preparers and the research agencies involved is included in Section 8 of this document; 

e) USAID, AU and the UniverSity of Florida contributed significantly to review of information 
associated with the various control options. 

f) a PreJjminary Draft No.1 of the EtA was circulated to the NEMA. MAAIF, USAlD, and the 
University of Florida - Center for Aquatic Plants in early September 1996 for review and 
comment; 



g) following review, infonnation gaps were identified and additional infonnation was included in 

Preliminary Draft No. 2. Prelinunary Draft No.2 was distributed to the Core Committee for 

review. Comments received were incorporated and Draft No.2 was updated to Draft No.3; 

h) following review and approval of Draft No.3, a Prelinlinary Final Draft of the EIS was 

prepared and circulated to the Core Committee for review and comment prior to an EIS Workshop 

on July 31, 1997 where the public was invited to participate in the filial review process: 

i) the Preliminary Final Draft of the EIS was reviewed through the Public Hearing on July 31 , 

1997 

j) in September 1997, the "Report of the Public Views Presented at the Public Hearing on the 

Environmentallmpact Study for the Water Hyacinth Control Programme for Lake Victoria and 

Other Regional Waterways" \ ... as submitted to MAAIF as well as Letter from NEMA revealing 

concerns it had with regard to the DEIS . 

k) responses have been prepared and incorporated into this FEIS in response to the comments 

raised from Section 1.5.2 j) through additional research reviews and meetings to provide decision 

makers the necessary information required for informed decision making. 

2. PROPOSED ACTION AND AL TERNA TIVES 

It is unlikely that water byacinth. due to it' s prolific nature, can ever be completely 

eradicated from Lake Victoria and surroWlding water bodies. Rather. the objective of the 

proposed action is to reduce the infestation during the first year of the control program to 

a manageable level. then sustain control of the limited population of plants remaining. 

The proposed action combines the Emergency Action Plan for the Control of Water 

Hyacinth and the Intermediate and Long- Term plans for water hyacinth control. The 

proposed action combines an integration of chenlical, biological, manual. and mechanical 

control methods. Chenlical and mechanical/manual control methods predonlinate in the 

Emergency Action Plan, while biological and mechanical control measures predominate in 

the intermediate and long term control plans. The type of control used in a particular 

area will depend upon the physical characteristics of the area and associated water uses. 

Features such as navigability of a bay. degree of water hyacinth cover, proximity to water 

intakes, sensitive crops, fishing areas. water temperature and the strength of currents are 

important in determining the appropriate control method for a particular area of the 

region. The control program will be flexible to respond to changes in these conditions via 

monitoring the effectiveness of the proposed alternatives (chenlical, biological, manual, 

and mechanical). Land and water use plans will be under continuous review to insure 

that compliance is continuously maintained. 



2.1 DESCRIPTION OF THE PROPOSED ACTIONS 

Emergency Action Plan 

The EAP proposes to integrate mechanical and manual control methods \\ ith regulated use of 

approved aquatic herbicides in Lake Victoria. Aquatic herbicides are proposed to be applied by 

aircraft or from boats to treat water hyacinth in open water areas. in bays. and along shorelines. 

The areas where aquatic herbicides are applied will be selected to insure that any potential impact 

on water use and quality is minimized. Prior to any treatments. water intakes around treatment 

areas will be identified and a local public sensitization will be established. TIle areas where water 

is dra\\n from the shoreline for domestic use will be Identified during the control process. TIle 

method of control for these areas would depend on a number of issues including availability of 

alternative sources of water in the neighborhood for the residents. Mechanical control techniques 

will be utilized in areas such as the Water Works sites. and other areas where the lake \\ater is 

dra\\TI for domestic water distribution purposes. Mallual control methods will be used at various 

fish landing sites where limited quantities of water hyacinth require removal on a regular basis (See 

Annex 2). 

Intermediate Action Plan (lAP) 

The lAP will integrate the use of biological control into the mechanical. manual and chemical 

control program. The lntemlediate Plan will review the expanded use of operational control 

strategies to other water bodies within Uganda as \\ell as the integration of the EAP into the Lake 

Victoria Environment Management Plan 

Long Term Action Plan (L TAP) 

The L TAP will involve the implementation of control strategies that ha\'e proven effective during 

work in the EAP and lAP. ImplementatIon will be made in affected \\ater bodies withlll the 

region. and will be integrated with all regional/multi-national control progranls as appropriate. 

Each of the four methods included in the proposed plan for control of\\ater hyacinth is addressed 

in the following sections. 

2.1.1 Description of the Control Options 

Chemical Control 

Chemical control of \\ater hyacinth im oh'cs sprayiJlg approved aquatIc herbicides directly onto 

plants to kill them. This method is generally the 1110st effective for reducing water h~ acmth 

infestations quickly. and is the most widely used strategy tor aquatic \\eed control \\orldwide, To 

reduce the current infestation of the \veed, the first appltcation of the herbicides would be used to 

reduce the large populations of"ater hyacinth to smaller numbers. \ ... hile subsequent smaller 

applications of herbicides would be required ill the long teml maintenance control progranl. 

The use of herbicides seems to be unavoidable in circumstances where the weed has reached 

aggravated levels such as the situation in Uganda. If used properly. and with caution 

environmental problems can be avoided. Application of herbicides should be made in specific 
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infested sites, but never in overall application of the whole infested area to avoid depletion of 
oxygen due to rapid incorporation into the water of the destroyed water hyacinth mat. 

l11c Chemical Vcrification Sub-Committcc (CVSC) of thc National Technical Committce on the 
Control of the Watcr Hyacinth was commissioncd to carry out a conlpl ehcllsivc stud) of the 
proposcd hcrbicidc use in controlling thc hyacinth with rcspect to the herbicides: 

(i) effcctivcness (cfficacy) to kill watcr h~ acinth: 
(ii) environmcntal friendlincss: and 
(iii) safety to humans 

Thc activc ingredients of these hcrbicides were evaluated and tested for lise III the I.ake Vidoria 
control pmgrnm hy the Chemical Verification Sub-Connllillee (C'VSC) l:()ll1posl'd or llgandan 
scientists Thc CVSC evaluations \\ere followed by the In-Lake I lei hicide Trials \\cre the re\ iew 
tcam was composed of scicntists from Uganda alllithc United States. Together. tests hm e bcclI 
done in thc laboratory environmcnt. man madc ponLi Cll\ irolllllcnts. and in Lakc Victor ia . 
Wazimenya Bay. 

Previously. threc chemicals including Diquat \\cre proposcd for USl', but Diquat \\as 1I0t U\\ardcd a 
certificate aftcr the pond trials. becausc the manufacturcr does not recommend the lise of Diquat in 
areas whcre fish is used for thc production of fish protcin concentrate or fish llleaL As a result. thc 
two herbicides evaluated during the In-Lake Ilcrbicide Trials in Lakc Victoria. and under 
consideration for lise in Uganda arc Wecdar (i4 (2.4-D Aminc: 2.4-dichlorophellox~ acetic acid. 
dimethylamine salt). and Rodeo (glyphosate N-(phosphonometh~ I)glycinc. isopropylaminc salt) . 
lllese hcrbicides are registered for nsc by the Unitcd States Em ironmental Protcct ion Agency 
(USEPA) for watcr hyacinth control. Both arc supplied flom the manufacturcr in liquid 
formulation and arc used around the \\orld for thc control of \\ater h~ acinth . 

Aquatic herbicide formulations of Glyphosate. 2.4-D and Diquat are permitted for use in three 
European countrics. the UK. Yugosla\'ia and Belgiulll. \\itlt gl~t>hosate appro,ed for use in S\\cden 
as "ell (Aquatic Wceds. The Ecology and Managemcnt of Nuisance AlJuatic Vegetation. Oxford 
University Press. 1990). 

Folk", ing is a summar~ of Ule rcports of the herbicide trials carried out at Kituza Laboratol}, 
Kajjansi Ponds and Lake Victoria (See filll reports of results in Annex 9 ). 

Summary of Kituza Laboratory llIul l{ajj:lIlsi I)ouds Ilerbicide T.-inls. 

Ilerbicide trials \\cre complcted in tlte labO! ator~ at Kituza Rcscal cit ('cnter in MukllllO Distl ict 
alld at the K~jjansi Ponds by the Chemical Verification Sub-l'ollllllillee. National Task Forcc 011 

('olltrol and Management of the Water II~acil1th. ill Octoher 1l)()6. Thl' stlld~ 's main goal \\as to 
\ erif~ the efficacy. safety and cm irolllllcntal fricndliness of the candidate Iterbicidl's III Uganda. 
and to compare herbicidc cfficacy in Uganda with results of studies collducted III other countries 
A ,crification study on thrcc herbicides lIall1cl~ Gl~ phosate. Diquat and 2.4-D was carllcd out 

Thc Chcmical Verification Sub-committec' s findings were that trace to non-detectable 
cOllcentrations ofresiducs of the candidatc herbicides \\ere found in the experimcntal cm ironmcnts 
in minute quantities far below toxic or tolcrance levels, and hence found the products wcrc unlikcl) 
to ha,e adversc cnvironmental cfTects aner a single application c,cnt. 
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Based on the results of the laboratory-scale and pond (semi-natural environment) 
experiments. the foIlowing conclusions were reached: 

• Glyphosate was recommended as the most suitable herbicide for large scale evaluation/use 
in the control of the water hyacinth. 

• Regrowth after herbicide application was to be carefully evaluated as it would mean 
repeated use of the herbicides. 

• Significance of the surge in algal biomass in the first and second week of spraying with 
Glyphosate needs to be fully evaluated ifuse of this herbicide is to be recommended for Lake 
Victoria which is already impacted by nutrient enrichment. 

• Comprehensi\ e public health and awareness programs to follow if massive herbicide 
application is sanctioned. 

• In the event of multiple herbiCide applicatIOns. studies should be conducted to rule out 
probable attendant environmental impacts such as accumulation of herbicide residues via the food 
chain. 

TI,e Sub-committee stated that evaluation would benefit from detailed. larger scale l!xperiments in a 
small. closed natural system like Pan Lake. Subsequent to the pond and lab trials. In-lake trials 
were carried out at Wazimenya bay. (See Annex 9) 

TI,e trials were recognized as the appropriate step in completing the chemical verification procl;!ss 
to evaluate herbicides for use in a water hyacinth control program. 

Summary of In-Lake Herbicide Trials Conducted in Wazimenya Bay, Lake Victoria: 

The main objectives of the In-lake Herbicide Trials were to : 

(i) evaluate the efficacy of the herbicides 2.4-D and Glyphosate on water hyacinth in lake 
Victoria: 

(ii) asses the effects of the herbicide 011 \\ ater quality: 
(iii) assess effects of spraying herbicides on aquatIc micro and macro biota (e.g. algae. 

ph~toplankton . zooplankton alld macrofauna): and on fish . 
(I V) analyze the persistence of herbicide residues for In-Lake water and bottom sediments. In-land 

soils and water and fish: 
(v) recommend the suitability of both herbicides for control of \\ater hyacinth: and 
(\o i) incorporate the findings of the trials mto the En\"ironmentallmpact Assessment for the control 

of Water Hyacinth. 

TIle expenments were accompanied by a public a\\areness campaign in Wazimenya bay. 

Subsequent to the completion of the In-Lake HerbICIde Tnals. a report was prepared that presented 
the results of the In-Lake Herbicide Trials that occurred during the period of 10 February through 
13 March. I<N7. 
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Based on the results contained in the In-Lake Ilerbicide Trials Report. it \\as fouJld that no ad\erse 
environmental effects were realized \\hen the herbicides WEEDER (2.4-0) and ROD EO 
(Glyphosate) \\ere lIsed in accordance \\ ith the manufacturer' s label din:ctions. and \\ hen applied 
by certified pesticide applicators. 

It can be concluded from the report that the herbicidcs WEEDER 64 (2.·t-D) and RODEO 
(Glyphosate) had no significant impacts on the aquatic ecosystem in allli around the treatment 
areas. No observable negative impacts were reported as a result of the herbicide appl ication or the 
resulting decomposition of the \\ater hyacinth mats. In addition. buth herbicides \\ere undetectable 
in ground water. sediments and fish. thlls unavailable for residue accumulation \ ia the food chain . 
In addition, no significant changes in \\ater quality occurred duc to the herbicide treatments and the.: 
decomposing water hyacinth mats. The report iJldicates that the henefits associated \\ ith the usc of 
aquatic herbicides in an iJltcgrated \\atcr h~acinth cOJltrol progralll in Lakc Victoria \\oukllcduce 
CIJ\ iroJllllental illlpacts associated \\ ith the continued gnl\\ th of \\atcl h~ acinth. \\ itll no advcrse 
environmental impacts. 

In comparing the efficacy of the two herbicides. WEEDAR 64 (2.4-1)) prO\ idcd quicker knock 
do\\n of the vegetation \\hile RODEO (Glyphusate) provided a grcalcr degrce of cOJlt1'll1 from post 
treatment Day 14 through Day 40. Due to the various \\ater use.: restrictions associatcd with 
WEEDAR 64, RODEO \\ould pro\ ide a greater degrce of ne:xibility for usc in an operatiolJal 
control program. 

The two aquatic herbicides can be used in an intcgrated water II) acinth control program \\ ithout 
adverse environmental impacts on humans or the aquatic cnvironmcJlt if properly applied and used 
in accordance with the manufacturers label directions 

In an operational control program. cach of the selected herbicide \\ ould be used in accordance with 
Uganda and US Environmental Protection Agency (USEPA) Im\s and regulations. All chemical 
mixtures will contain a control agent to reduce the drill of spray \\ hich may affect non-target areas. 
The herbicides will be applied by aircrall properly fitted for herbicide applications. and using hand
held spray guns and spray booms from boats. Water now conditions. \\ indo nearby agricultural 
crops. presence of native vegetation. potable water intakes. sensiti\ e fish and \vildlife. and 
threatened or endangered species \\ ill be taken into account. 

Watcr quality monitoring \\ ill bc performed to measure herhicide rcsidues. The residue monitoriJlg 
progralll will be revie\\ed prior to the start ofcaeh ~car's control ellults by the Walel Ilyacinth 
Unit aJld oversight agencies A \\ater quality monitoring program and the associated details arc 
included in the Operational Plan for Usc of Aquatic Ilerbicides (OPUAII) . O\Crsight agencies 
\\hidl arc charged \\ ith protection of hlllnan health and the environl1lent \\ ill contillue to J1Ject 
periodically to review and revise. as necessary. operating protocol ullder the natiollall) 
administcred program. The water quality monitul illg plOgram ",ill be L'stnblished as palt or the 
OPUAII once the proposed actiolls for \\ater hyaeillth cOlltrol havc been apprO\'Cl! 

The In-Lake Ilerbicide Trials show that the \\ater hyacillths can be cUlltrolled \\ ith hel bicille 
residue Icvels \\ell \\ithin allo\\ance Ic\c1s sci bv NEMA alld the US-EPA Ilerhicide residual 
limits approved by the US-EPA are outlined in Section 5, Environmental Consequences. 5.1.3, 
Water Quality. 



Biological Control 

TIle biologIcal control component of the Integrated Program is already operational. It involved 
the release of two insect species. the Nl!ochelinQ hruci and Nevc.:heril1C1 I!lchhomia. which feed only 
011 water hyacll1th , Prior to the release of the ,\oeevils. a series of thorough investigations and 
screening tests were carried out on the weevils by a technical team at Namulonge Research Station. 
Host specificity tests for the weevils were done \\ ith a variety of crops of economic importance to 
Uganda and the region. The results showed dlat the weevils were incapable of laying eggs. 
feeding, or completing their life on the test plants. By contrast. extensive feeding, egg laying and 
larval development of both weevil species was observed on water hyacinth. For two of the test 
plant species. bananas and cabbage. the adult weevils produced some feeding scars on the leaves in 
no-choice tests. TIl is damage was not significant and \\as shO\\n not to be present in choice tests, 
The \\eevils did not feed on any other plant species in the choice tests (FAa TCP I'N4). 

Biological control was introduced in 19Q4. when Benin donated 1.200 , .. eevils to Uganda. TIle 
Weevils have since been introduced into Lake Kyoga. Breeding of \\eevils is also going on to try 
and achieve sufficient numbers for this purpose, Of late. weevils have also been introduced into 
Lake Victoria at three points: Kitosi in Mukol1o district. Masese in linja and in Masaka. Kenya 
has also initiated the release of biological control agents on \\ater h~acinth III Lake Victoria. 

To date. most hyacinth plants in Lake Kyoga. the Kyoga Nile. Lake Albert and the Albert Nile 
show varying signs of damage due to weevil feeding. Recently. Neochctina feeding scars have 
been observed on plants in Murchison bay near Gaba. It has also been observed that the ' ... ·eevils 
stunt the gro,\dt of the weed. But the effectiveness of the \\eevils has not bcen very sigmficant 
mainl~ because sufficient populations of the wee, ils to control the water hyacinth have not yet been 
attained. 

Biological control is perceived as a long-tenn. cost-effective method for \\ater hyacinth 
management in Uganda because it is almost self perpetuating once started. and it requires no inputs 
other than the insects themselves. 

Although biological control may produce long lastmg effects. the insect colonies typically take 
about 3 to ..J. years to become established and prO\ ide bIomass reductIons of appro'{imatcly 30o~. 
Even with biological control measures. an effecti,e long-tenn mamtenance program will reqUIre 
soml.! chemical treatment and mechanicaVmanual control to augment the biological control dTOIts. 
TIle insects do 1I0t feed. reproduce. or migrate unifomtly. TIley arc also subject to the usual 
vagaries of biological systems such as disease. temperature I.!xtrcmcs alld mutation. BIOlogIcal 
controls tend to stunt the grO\\-th of thl.! \\ced to some degree. but \\ecvlls will not sigmficantly 
reducc the abundance of plants on any partieu lar site 

Biological control is planned for thosc arcas least n.:cepti,·e to other control measures. or , .. here it 
can be integrated with the other control measures to produce dfecti\e results . Other areas for 
potential use of biologIcal control mclude dead end \\aters with dlllllllished flushing flO\vs . marsh 
areas. and nursery areas for watcr hyacinth up the Kagera RIver . 

Mechanical/Manual Control 

The selected plan for the control of \\ater h~ aCllllh \\ III utIlize mcchalllcal and manual methods in 
areas \\here \\'uter use restrictions limit or proillbit the use of herbiCides Booms and barriers may 
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bc used to rcstrict plants 10 one area and keep them fmm rc-infesting new areas. Boom slructurcs 

will bc placed at the Kagcra River. the Gaba and Enlcbbc Watcr Works. and ncar thc O\\cn Falls 

Dam to divcrt floating plants from re-infcsting Ireatcd arcas or sitcs of \\atcr intakes. 

Mechanical/manual rcmoval will bc incorporated al Fish Landing Sites and othcr areas \\here 

chcmieal alld biological control options arc not feasible . Land based harvcsting systems 

(conveyors, draglincs) \\ill bc used at O\\cn Falls Dam and Port Bell \\here \\alcr hyacinths 

accumulatc due to wind and watcr flow pattertls. Mobil floating harvesting systems \\ ill be 

utilizcd in arcas arollnd watcr \\orks and olher sitcs \\hcre \\atcr hyacinlh removal b~' 

mechanical/manualmcans is required due 10 limits 011 herbicide usc. Waler h~ aeinlhs that are 

mcchanically or manually rcmo\'ed will be transported a\\ay from the lake syslem to designated 

disposal sites. 

In determining locations for disJlosal siles. the follO\\ ing \\ ill he consilkrclilo llIinilllize an~ ' 

ncgative impacts thaI might arise: 

• Sites will be locatcd ill arcas \\here the slight odor and unsightliness of the dcposited \\ater 

hyacinth \\ ill not have an adverse impact on Ihe area residents . 

• Sitcs will bc largc cnough to hold thc biomass to bc remO\ cd . 

• Sites will havc sufficicnt drainagc to handle Ihe \\ater that \\ill drain flllm biomass that is 

harvcstcd. 

• Thc harvestcd biomass is bcing cvaluated for poteutialuscs such as biogas. and other uscs such 

as soil conditioners will be evaluatcd. 

• No prescncc of sensitive habitat. rarc or endangercd spccics in the location. 

2.1.2 General Location of the Proposed Actions 

As oUllined in sections above. all IlItcgrated Water Ilyacinth Control Progralll is leeonul1ended 

Ihat \\ illutilizc thc availablc control strategies in areas \\ here their usc is 1I10st effective. and whcre 

potential impacts on water usc. \\ater quality, aquatic resources ami resoltlce users \\ill be limilcd ' 

Chemical Control 

Aquatic herbicides will be utilized in open \\ater areas. along illlpaelt:d shorelines. and in sheltered 

bay areas \\here \\atcr intakes ami \\ater uses do not prohihit their applicatioll 'llie herhicides 

\\ill be uscd to reduce \\ater hyacinth populations quickly lII\(.kr the EAP. ami \\ill be utilized along 

shorelinc areas. bays and sheltcred covcs as a maintenance tool under the Intermediate alld Long

Tcrlll Control Plans Aquatic hcrbicides \\illnot be used in areas \\hele they will haH! a(helse 

effects on lake water uscd for domcstic. agneultural or industrial uses. Areas for herbicide usc arc 

eurrcntl~ bcing idcntified for IIldusioll in thc Operational Plan followiJlg the rcncw and appro\ al 

process for thc proposcd actions. 
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Biological Control 

Biological control is not considcred a major component of the EAP. but It \\ ill playa rolc in thc 
intennediatc and long-tenn operational control plan. Initial introductions of biological control 
agents are bemg planned for lakcs in Rwanda. the source of the water hyacinth problem. 
Biological control agents are expected to reduce biomass at the Kagera Boom and infestations 
entering Lake Victoria by up to 30% once populations arc established. This .... ill increasc the 
dficiencies of mechanic all manual control process as there will be less biomass to removc 
Releases have begun in Lake Victoria. Uganda and Kcn~ a 

Mechanical/Manual Control 

Mechanical and manual control methods will be utilized around the Owen Falls Dam. Port BelL 
Fish Landing Sitcs. the Kagera River. Water Works Sites and areas \\here chemical control 
methods are not appropriate due to their water use restrictions 

2.2 ALTERNATIVES ELIMINATED FROM FURTHER STUDY 

Single Method Control 

Single method control plans. I.C .• chemical. biological. or mechanical/manual alone. \'vere not 
considered appropriate for a flexiblc. integrated. cost-cfficicnt. long-tcnn control program. 
Herbicides not properly registered for usc in aquatic systems wcre also dimmated from further 
study as the environmental effects are not properl:" dOCWllClltcd "ere also eliminated from further 
study. 

Chemical control methods alone were diminated from fUl1her study 111 order to limit the amounts of 
herbicides uscd in the aquatic systems in the long-tenn . !\kchanical and manual methods alone 
wcrc ruled out as they would be unable to keep lip with the \\ater h~ acinth' s growth and infestation 
rate. and would result m a continued spread orthe problem Biological ml!thods alone \\ere rull!d 
out as they only partially reduce biomass o ... er the long tenn . 

No Action Alternative 

Under the no action plan. no control program for \\ater h~acinth "ould be impkmented In the 
evcnt that the Govemment of Uganda docs not pertonn control acti, Ities. \\atcr hyacinth sprcad is 
expectcd to continue with further commercial and environmental damage in the future . Bccause 
\\ater hyacmth IS a prolific plant. spreadlllg b~ both seed and \egctati\e propagation. it is 
anticipated that it would become an e\en mon: \\Idl!sprl!ad nuisance and hazard if it's gro\\th 
continued unchecked. 

As of 14Y5. somc studies mdicated that the \\atcr hyaclllth covered ROO ~) of thc shorclinl!s on the 
Ugandan side of Lake Victoria. It is also said to covers 60 hectares at the Owen falls dam, 250 
hectares in Entebbe around the peninsula. and 800 hectares in and around Murchison Bay. 
Depending on weather conditions. 0 5 hectares to I 5 hectares of\\ater hyacinth feed into Lake 
VictOria dail~ from the Kagera ri\'cr catchment TIle h~ acinth has the potential of doubling every 
1\\0 \\eeks under Ideal condit lOllS 'nle \\ater h~ acinth IIlfestatlon III Lake Victoria is estimated to 
be approximatcl~ ·woo heetares at thl! end of I ~l)(, 
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The No Action Altcrnath c \\oHld allo\\ the cOJltinlled sprcad of nater h~ acinth at a rate of 

approximately ~O% incrcase in plant population per year. This \\ould lead to potential impacts 

that \\ould cventually limit fish spa\\ ning habitat. \\ ater I ransportatioll from Port Bell and reliable 

water supply from Gaba and Elllcbbe Watcr Works. In addition. it has been estimated that up to 

25 million peoplc rely on Lake Victoria alonc for their livelihoods \ ia the fishing and other 

industries . The plant. if leO to expand at current rates. is e'l{pectcd to caus~ a dceline in the fishing 

industry and would rcsult in major cconomic and social changcs that \\ould disrupt the current 

gro\\ th and development of Uganda and the East African region in general. 

The water hyacinth destroy fish spa\\ ning habitat. obstructs boat tramc. interfercs \\ ith water 

delivery systcms. rcduces ox~ gcn conccntrations in the lake. increases discases vector breading 

habitat. and increases the decay of organic material. The \\ater h~'acinth is promoting accelerated 

sediment dcposition and successional gnl\\th of other \\eeds slIch as hippograss . limier the No

Action Alternati\c. it is expectcd that the \\aler hyacinths \\ill continlle to spread at an increased 

rate. 

2.3 COMPARISON OF ALTEI{NATIVES 

This section prcsents thc various alternati\'es with a discllssioll of cOIIIIKlrati\e impacts of each 

control option (sec matrix table on page I R) . 

Chemical Control 

This option involves the usc of aircraO or boats to apply aquatic herbicides to the "ater hyacinth. 

l1le associated costs will vary from 150.000 Ush to ~()() . O()() Ush ($US 100.00 to ~()().<)() per 

hectare depending IIpon the hcrbicide uscd and the method of application (aircraO. boat) . Control 

of 100 plus hectarcs pcr day can bc achievcd using aircraO. ami one spray boat can trcat 

approximately 7 hectares per day . 

Mechanical Control 

'nlis option imolvcs the usc of equipment (aquatic wced harvcsters. con\'eyors. draglil1l!s and push 

boats) to remO\'e the \\ater hyacinth from the lake s~ stem and the transfer to shore based equipment 

for disposal. The expected cost per hectare including equipment amortization. fuel, labor. hauling 

costs and disposal sitc preparation costs is apprmimatel~ 2.)()O.O()O llslt ($US 2.)()O) . 

1'I00luction rates I";r machine arc expccted to he less Ihen one hectale per day \\ ith etJllipllIellt 

emrcntly a\'ailable. Disposal areas selected to date wcre selected thmllgh the re\'ic\\ of 

cn\' ironlllental considerations placed on the GoU hy the Go\'ertllnellt of the Netherlands (GoN) to 

meet their ellvironmcntal rc\'iew and appro\'al processes. This \\ as required as the GoN was 

IJrO\'iding grant funding for the hancsting cquiplllelll purchased from the Netherlands and eurrelltly 

used at thc Owen Falls Dalll . Pertllanellt dlllllpsites \\cre idclllifkd 7 kilometers Ihml O\\ell Falls 

Dam and approximately 4 kilometcrs frolll Port Bell. behind the Luzira prison Factors for 

consideratioll \\ere proximity to harvesting sile, lalld mailahil ity. \isibility alld odor of dnmpsite, 

and drainage. Due to the long haul distallce from 0\\ en Falls Dam and the cost and c~ ele time 

which would result, the dumpsite in Jinja was determined to bc unsuitable for fast response 

required at the dam. Il should also be noted that lIEB had illitiated a harvestillg operation which 

relied on a disposal site to their Dalll site . 
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Biological Control 

This option would reduce plant densities by approximately 30% over a the year period once the 

biological control agents have been established. The cost for establishment of the control strategy 
is low and requires the collection. distribution and monitoring of the insect populations and 
efficacy. TIle present operations at Lake Kyoga and at the new sites 011 Lake Victoria. which 
include labor. fuel. vehicle servicing, hiring canoes and paying incidental labor is estimated to be 

1.500.000 Ush ($US 1,500.00) per month. 

Physical Control 

This option is effective on a small scale basis only \'vith the associated costs of tools and manpower 
only. To remove one hectare of water hyacinth ( about (,OO.OO() kg or (,()() Tons). it is expected 

that a minimum of 300 man hours would be reqUIred not mcluding disposal costs. lllis would 
translate to about 2.769.000 Ush ($US 2. 7()Q .t)O) per hectare plus disposal and tool costs. 

Table 1: Action Matrix, Comparison of Alternatives 

This section presents the various alternali\'es with a discllssion of comparati\ e impacts. A detailed 
d t f' t d t r If ' . I 'd d . escnp Ion 0 IInpac s an po en HI means 0 Imnllllll.llIg t lese Impacts IS prO\ I e 11\ sec 1011 .) 

Em'ironmentai Chemical control Mechanical control 8iological control No llctioll 
concerns alternath'c 
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Land usc. Land No direct. indirect Identified disposal sites Beillg host specific. illcreased restrictions 
use plans or induced impacts will not alter land lise or the insects pose no on water 

e~pccled. land use plans. threat to terrestrial transportatioll and 
plant species. limited usc of 

shoreline lalld in thc 
infested areas. 

Hydrology No direct. indirect There ilia:> be Short :--';0 direct. indirect Possible alteration of 
or induced impacts tenn isolated impacts or induccd impacts h~drological features 
expected. around dIsposal SHes cxpected. with increased plant 

depending on soilt:> pes infestation. 
:Uld associated hydraulic 
features. 

Water Quality The extent and Potential oil or fuel ~o direct. Indirect Decreased DO levels. 
duration of tOXIcity spills rrom mec hatlll:al or i IIduced impacts Increased BOD. 
levcls of the equipment cOllld Impact expected 
proposed herbicides water qualll~ 
would be low nith Reduction of \\<IIer 
long tenn gains. h~acillth 1\ illllllPro\ c 
Reductioll of natcr \\ater quall\\ 
h~acinth WIll 
Improve \\ilter 
qualitv. 

Aquatic The extent and Vc~ millor impacts Agellts arc hosl Fish kills and 
Ecosystem duration of toxiclly from a fe\\ small fish specific and will negative impacts to 

levels of the and snakes Ihat gel not affect non aquatic life. 
proposed herbicides entangled in the 1\ :tler h~ aei nth 
\\ould be 10\\ . 1\lth machines during ecos\'slellls or 
long term gains operations habitat. 

Shoreline No direct. indirect \olinor Impacts frolll No direct. IIIdirect Negathe 
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Ecosyslem. or induced i IlIpacls Ilind clearing lind or induced illlpacls endrolllneulal and 
prolecled areas. expecled. developmenl of e:xpecled. economic impacts to 
well'lIIds. shoreline access I he shorclinc 
Shorelinc acli"ities cxpectcd. ecos~ stelll. 
resources. 
Biodh·ersily. Rapid breakdown No direct. illdirecl or No direct. illdirecl Impact biodiversity 
Threalelled amI of herbicide \\ill induced impacls or induced illlpacls by clogging channels 
elldallgered limit risks to fish. e:xpected. e:xpecled. to resting and 
species wildlife and fcedillg placcs of 

vcgetalion. lerrestrial alld sel1li-
Sludies hm'e sho\\ II aqllalic species. 
that herbicides do 
nol build up in Ihe 
food chaiu. 

Food Sources No direct. indirect No direct. indirecl or No direct. indirect Reduced fish food 
or i ndllced i IIIpacts induced impacts or indlll:ed illlpacts sources. 
expected. expected. e:xpel:led. 

Euergy Sources No direct. indirect Silting or lurbines No direl:t. indirl:l:t Clogging or thc 
or indllecd impacts dlll illg the operation ur indllced impacls Imbincs leading to 
cxpccted. may Icad 10 lemporary e:xpected. po\\cr cuts and 

doggillg or lurbines. serious social and 
economic i u'Qacts. 

Potable Water No ad"crse No dircct. indireci or No direct. indirect Impacts to Watcr 
negative impacts induced IIcgalivc or induced IIcgath'c Works. shortagc of 
arc allticipated due illlpacts anticipated. impacts potable \\aler supply. 
to selection of antieipatcd. 
secluded hcrbicide 
trcatment areas. 

Irrigalion No direct. indirect No direct. indirect or No direct. indirel:1 Lilllilcd accessibility 
or induced negati\e induced impacts or induced impacts to water inlakc areas 
illlpacts anticipated expected. c:xpcl:letl. lor irrigation 
becausc herbicide purposes. 
treatments will be 
\\ itllin specificd 
distances rrolll 
irrigalion illtake 
site. 

Socio-Economics No direct. indiled No dircl:t. imlirel:1 or No dircct. indireci Serious negal h'c 
or illlillced iutpacts il\(llIl:ed imp:u.:ls (II indllced impacls sodal and el:(lIIolllil; 
expecled. e'\llecled. e:-;pcl:led. impacls ror Ihe 

region 
Ilulllall Ileallh Normal ol,eral ions No direct. indirecl or No t1il e(.'1. indireci IIIl;reasc ill disease 
Concerns would 1I0t pose risk illduced impacls or indllccd illlpacls car~ illg vectors. 

10 public heallh. e:xpccled. c:'1lCcled. impading the heallh 
No direct. indirecl or Ihe populaliolls. 
or induced i JIIpa<.:ls 
expected. 

Air Qualily No direct. indirecl Tempora~' odors lIlay No direc!. illliirecl No direct. indircct or 
or induced i IlIpacts exist ill and around the or induced impacts indul.'ed negativc 
c.xpcctcd. disposat sites and Ihe expecled. illlpacl anticipatcd 

shoreline based 
unloading sites. 

Geology No direct, indirect Short term impacts of a No direct, indirect Possible long tcrm 
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or induced negative slightly altered geology or induccd negative alteration of 
impact anticipatcd resulting frolll impact anticipatcd geological featurcs as 

placement of water decayed hyacinth 
hyacinth in the disposal builds at lake 
areas anticipated bottom. 

Soil Soils will act as SOIls are expected to be No direct. indirect No direct. indirect or 
temporary binding slightly altered frOIll the or IIlduced negath'e induced negative 
sites for chemical placel1lent of water impact anticipated impact antIcipated 
ingredients of the hyacinth III disposal 
proposed areas. 
herbicides. 

Industrial No herbicide No direct. indire!.:t or No direct. indirect Limited industrial 
treatments within induced negative illlpact or induced negative activities in the 
the specified anticipated impact anticipated regIon from water 
distance of an intake clogging. 
intake site. 

Transport No direct. indirect No direct. indirect or No di rect. i ndi rect Limited lake 
or induced negativc induccd negative impact or induced negativc transport activities in 
impact anticipated anticipated impact anticipated the region. 

Cullmal and No direct. indirect No direct. indirect or No direct. indirect Limited accessibility 
historic resources or induced negative induced negath c IIlIpact or mduced ncgath'c to cultural and 

impact anticipated anticipated impact anticipated historic resources on 
the islands. 

Demography No direct. indirect No direct. indircct or No direct. indirect Negative socio-
or induced negativc induced negative impact or induced negath'e economic impacts to 
Impact anticipated anticipated impact anticipated the populations 

along the lakc 
shores. 

Ground Water No direct. indirect No direct. indirect or No direct. indircct Water levels would 
or induced negative induced negative Impact or mduced negath'e shift towards the 
impact antIcipated. anticipated impact anticipated lower Ic\-cI in the 

long run. 



Matrix OfTbe Variolls Environmental Concel·ns And Theil· Assigned Rank and 

Weight 

Table 2: This seclion prcscnts thc variOIlS EII\ ironlllcntal Conccrns and thcir associatcd Rank and 

Weigh!.. 

EI1\·ironmental Mechanical Biological No Action 

concerns Control COllt rol Alternative 

Iluman Ilcalth 120 10 (0) I 0 (0) I 0 (0) -2 (- 40) 

Encrgy 2 I II) I I (I 19) 12 (I JX) I \I (0) -2 (-.1X) 

Food Sources 1 IH o (0) o (0) I 0 (II) -2 (-.1(,) 

Potable Watcr " 17 -I (-17) ·11 (+ 17) I \I (0) -I (-17) 

Socio-Econolllic 5 1(, o (0) I I ( I 1(.) I 0 (0) -2 t-.12) 

Water Transport 6 15 +2(1-10) I-l ( 1-15) I II (0) -2(-.10) 

Water Quality 7 14 -I (-14) -12 (I-28) I II (114) -2 (-2R) 

Aquatic 1- 1 UI.1) o (0) -2 (-2(.) 

Ecosystem 

I Ground Water 19 12 10 (0) \ II (0) \ 0 (0) I 0 (0) 

I Biodi,·ersity \ 10 II I 0 (0) I 0 (0) \ -I (-I I ) I -I (-I I) 

Shorelinc + I (~ JI» o (0) -2 (-211) 

Ecosystcm 

Land Usc Plans 12 I) \ +2(+IR) I -I (-I) I II (II) I -2 (-IH) 

H~drology 13 8 I +2 (~ 1(,) 1+1 (1-8) 1 + 1 (18) -2 (-.1(') 

Air Quality 14 7 I () (0) I I) (0) III (0) () (0) 

Indllsl rial 15 (, III (II) I II (II) I 0 (0) -I Hi) 

I rrigal ion 16 5 I -I (-5) I I ( 15) I 0 (0) -I (-5) 

DClllograph~ 17 " I I I (14) II p .l) 0(0) -2 (-X) 

Soil 18 "\ I 0 (II) I I (I "\) o (II) o (0) 

Gcolog~ 19 2 I 0 (0) I -I (-2) \I (0) -I (-1) 

Cultural 20 I 0 (0) I 0 (0) 0(11) 0(11) 

Totals 16 (~67) I-II ( I-I 16) 111 111) -27 (-.I 1.1) 

Ranl(: Each of the Em·ironmelltlll Concerns ,vas llssigned a RllIIl( hased on the illllJOrtllflce of .he 

concern to the region. 
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Table J: MATRIX COMPARISON OF ALTERNATIVES COST BENEFITS: 

En\'ironmental Chemical 
Concerns Control 

I Rank +6 

I Weight +67 

Cost Benefit 60,300 ,O()() .(lOI) 
SUS hO.30 

Million 

I Scale 

Positive +2 

+1 

I Neutral o 

-I 

-2 

Mechanical Biolo~ical Control 
Control 

+11 +1 

+146 +11 

131 AOO.O(JO,O()O I} • 1)00.000 (lOO 
$IIS 131 ..to Million $IIS <) <JO Million 

Major Posiltve Impaci Hahllal Impro\"l!mt!11l1 
Economic Bcndil 

I Minor l'osill\'C 
Impact 

I No Impaci 

I Minor Nt!gativc 
Impaci 

Ilaoitat LossiEcnnomic 
Loss 

No Action Plan 

-27 

-n, 
-3()2,OOO,()()(I ,O()() 

$\JS 302 Million-

*l1le dollar costs associated with the water hyacinth infestations alone have been dctemuned to be 
$US 2 Million (UEB) Impact on Hydropower Production at O\\cn Falls Dam. $US 300 Million 
impact on Fisheries and related lake related industnes (fisheries. transport. agricultural. industrial. 
health. socio economic. etc .) (the LVEMP reported that a 5% reduction in productivity would have 
an associated cost of$US 150 Million per year. If fish spa\\nlllg habitat and related mdustnes are 
lost due to the continued spread of the water hyacinth 10 the region. It is estimated to be a minimum 
10% reduction. thus $US300 Million). TIle total economic impacts associated with the No Action 
Plan as listed above equal $US a minimum 302 Million. lbe total negative impact points 
associated \\Ith the No Action Plan equal 333 (from Table 1 abO\e). thus each impact point has an 
associated dollar value of 302/333. or $US 0.90 \lillioll . 

TIle positive impacts associated with the Integrated Control Program have a dollar value of $US 
102 Million (Chemical = fl7 points. Mechanical = 146 points. BiologIcal = II POlOtS. total of 224 
points multiplied by $US 0.90 million per point) . 

The ne~ati\"C imlJacts associated with the No Artinn Plan Ita, e " dollllr \;llue nf SUS -J1I2 Million (No 
Action = JJJ l)Oints multiplied by SUS 1t.C)!) I)cr point). 
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Table.t: MATRIX COMPARISON OF TilE COSTS OF TilE CONTROL OPTIONS: 

Mcthods of Estimatcd Ad\'ant:l~cs of DiSlldnlllta~c of Mili~atioll 

control Ollcrnt iOllal clIch control each l'onl rol ol,t ion mcasures 
costs pcr oplioll 
hectarc 

Mechanical 2,500,000 Iish Rapid and physically lligh slm Itlpwsls. ~dccl disposal 
control rC\IIovcs Ihe \\ ced and di Ilkll II 10 m:ccss Ihc mca hascd on 

$I)S 2.500 m:cIIIllulaled nUlrienls weel!. Rcquircs rillhl nilel ia. 
li'OIIl Ihc waler hnd~·. disposal siles. and 

mainlcnallcc cosl~ or 
heavye1lnip\llcnl 

I\bllllal cont rol 2,769,O\)0 1 Ish I.()\\ start IIJl cosls. SIt,\\ . Fxpcnsi\'c ill Ihc Select di,posal 
- (KaJ!cra) No l1Iainlcnancc ensls lonll ntll. Rcquiles area hased OIl 

$1 IS 2,7()1) 00 requiletl ( Illcl S les<; tlisl'"<;al <;ilcs I ij!hll:lik'rin 
disltlpli{ln I(lihe 
Cn\'l1onI1lCI1I 

Chemical 150,00010 Fasc ot" appliullioll. I'Il<;sihle tlmtlalle III I\ppl~ hCI hil:illes 
cOlltrol - (Bnsed ~IIIIJIOO I Ish I .ow I:osl s. ( llIi.'rs nllll-lat J!cI planls ill :Il"1:llltlanl'c 10 

()II studies) l1Iosl I:OJllplclc lilll1l sali:l~ lahel 
$tJS I 50 00 10 ot" conlrol 1\ inslltlrliolls. 

~0(}.110 Cheaper (lplioll. I\ppl~ hcrhicide 
ill slrips. 
Ilel hicides to he 
applied hy 
eCllilietl 
al'plicahlls 

Biological 2,RIl0 lJsh (>I1crs \cast Wcevils me IIC\'cr NOlie (lo{;ul1lcllletl 
cOlltrol-(Lake cllvirnnlllellial stliliciclli 10 C<lnllollhe 10 tlalc. 

K~'oga) $IJS 2!UlO illlpads. wccd dlle 10 
111l\.:lllaliolls in 
populalions. 

No Action Alternative 

This option wOHld allow the water hyacinths continlled spread that \\ould pose fill·ther economic 
and cnvironmental damagc to thc region. It has beell estimatcd that approximately 30 million 
pcoplc in the region depcnd on Lakc Victoria for food and jobs. and the continued sprcad of the 
watcr hyacinth would affect thc livelihood of thcse peoplc. The Lakc Victoria Environmcnt 
Managemcllt Project (LVEMP 14%) eslimaled Ihal if the lake was alll)\\ed to deteriorate at say 5 
percenl reductioll ill prodllcti\ ity (due to \ ariolls f"adors illclllllillg the \\aler h~ acinlh), the 
cOllsequentloss for thc wholc region would be to the order of US$ 150 million allnually. It is 
estimated thallhe loss frolll thc cOlltillued spread of hyacinth 10 be a minimllm I () percent redllction 
in productivity. or $US 302 million <lIlnually. 

Alternatives prcsenlcd here cOlllprise of the Proposed Action and the No Action Plan. Under the 
proposed actions_ thc watcr hyacinth \\ill be reduccd to controllable bds using a combination of 
the available altcrnativcs thus reducing environmental impacts, while the No Action Plan \\ ill lead 
to furthcr dccline in the environmental qllality, and the associated cconomic ramifications. 

The ne~ath'e imllacts associated" ilh the No Action Plan ha,e a dollar, alue of $USJ02 Million (No 
Action = JJJ Iloints multiplied h~' StlS 0,90 I,er "oiflt), as outlined in Table 2 of Ihis Section. 



2.4 IDENTIFICATION OF PREFERRED ACTIONS 

TIle preferred action is to implement an Integrated Water Hyacinth Control Program as herein 
proposed using an integrated approach of chemical. mechanical and physical methods during the 
EAP. and expanding the program to include biologIcal during the Intennediate and Long T enn 
Plan . 

Mechanical Control 

Mcchalllcal control methods \\iII be utilized in areas whcre chemicalmcthods are restricted due to 
\ .... ater use concerns. and where physIcal methods are not possiblc due to plant volumes present. 
These areas will include the Water Works Sites (Entebbe. Jinja. Gaba) \\ here water use restrictions 
for potable \\ater prohibit lise within 0.80 kilometers of \\ater intakes. and other sensitive areas 
\\here community interests such as bathing, domestic water supply and fishing restrict or prohibit 
the use of herbicides. 

Chemical Control 

Aquatic herbicides ",ill be utilized in open water and shorelinc arcas \\here \\ater use restrictions 
will not affect community needs . TIlese areas \\ ill exclude the Water intake sites and other highly 
sensitive areas of community interest. Rodeo or Weedar 64 IS recommended for all open \\ater 
and shoreline treatments where potential impacts are considered low. wIllIe Rodeo is recommended 
for treatments in and around sensitive and populated shoreline areas 

Biological Control 

Biological control methods will be initiated at the source of the problem up the Kagera River in 
Rwanda and all suitable bays In Lake Victoria. Releases \\ ill include areas within OSO kilometers 
of Water Works Sites and other water intakes for domestic water uses It is envisaged that 
biological control will playa long tenn role in the control efforts on a much wider arca of hyacinth 
coverage. 

Physical Control 

Physical control methods have been implemented at some of the Fish Landing Sites as well as at the 
temporary boom site on the Kagera River. Prior 10 the arri\ al of mechamcal equipment. phYSIcal 
removal \\as being performed at thc O\\en Falls Dam site 

3.0 AFFECTED ENVIRONMENT 

Lake Victoria. \\ ith a total surface area of 68.800 sq . km and an adjoining catcluncnt of 
18·U)(}0 sq. km. is the world's second largest body of fresh water. second only to Lake Superior 
in size. It is also relatively shallow, with a ma"<.lmum depth of onl~ ROm, and an avcrage depth of 
40 m. and holds a volume of about 2.760 km3 of water. The lake's shoreline is about 3.500 km. 
enclosing innumerable small shallow ba~ s and inlets. man~ of whIch IIlclude swamps and wetlands . 
. -\bout 85 percent of the \\ater entering the lake is from precipitation directly on the lake surfacc. 
\\Ith the remainder conllng from mcrs \\hich dralll the surroundlllg catchment. TIlt! Kagera ri\cr 



is said to contributc about 7 percent or the total inOo\\'. or half of that O\'er alllt aho\'e direct 

prccipitation. (L VEMP Junc I R 194(,) 

Lakc Victoria is bordercd by Uganda. Tanzania. and Kenya. and is a source of livelihood for an 

estimated population of 25 million people. and is used for a variety of important socio-economic 

purposes. Most importantly. the lake is fished conllllcrcially using gill nets (the commonest fishing 

gear). trawlers. and by artisans using seines and lines from beaches and canoes. I-Io\\'ever. the 

ncar shore artisan fisheries are declining because of the \\eed infestation. The water hyacinth is 

especially concentrated in Ugandan \\aters due to the pre\ailing southerly winds \\hich blow mats 

of the weed all the way from the mouth of thc Kagera rivcr . 

Significant Resources 

The following pro\'ides a discussion of resources considered significant. These were sdccted 

because the project could potentially impact them. and because they arc of public concern or they 

are protected by National statute. 

3.1 LANI> liSE, PLANS ANI> POLICIES 

3.1.1 Land Use, Plans and Policies - Lake Victoria Crescent 

Land uses around Lake Victoria and other regional water bodies include agricultural usc, fishing 

villages. transpork'ltion hubs. small scale resorts. urban de\c\oplllent and industrial sites. The 

major issue in land use is the land tenure system that is characterized by: 

• Customary tenure (the dominant system - inheritcd land without a title) 

• Lcasehold from either urban authorities or Uganda Land COlllmission 

• Freehold o\\nership (e.g. Mailo land) 

• Public land 

The majority of the population o\\ns land under customary tenure \\hich is not \ery sccure bccause 

it lacks land titles. This type of land tentlre discourages indi\ idual illitiative to undertake 

conservation and sustainable land use (National Report on EII\ ironl11ent and OC\l:loplllent 19(2). 

1\ govcrnlllcnt clTort is currently llllder\\"a~ ' to asscss the feasihi\it~ or convcrting all tCllurcs into 

freehold 0\\ nership \\ hid, allo\\'s inlll\ idu'll 0\\ Ilership of land through a land title. 

3.1.2 Land Cover-Lake Victoria Crescent 

The Lake Victoria crescent area from Sango Bay forests to Jinja has a stretch of Papyrus. 

\\ctlands. grasslands ,U1d tropical high-fOiests The area from ElJtcbbe region to\\ards Jinja is 

made up of small scale non-uniform f:'lnn land. developed areas. and \\oodlands averaging 4 meters 

in tree height. Mukono area is made up of uniform and large scale farm lands. with tea and sugar 

estates dominating the region towards Lugazi . From Tororo to Iganga District region in the 

northeast. the area is made up of bush land \\ith thickets averaging less than4m in height. From 

Jinja arca towards Kakira and LlIgazi is developed land. \\ ith agricultural plantations domillatillg. 

The Lake Victoria region of Mukono contains Oo\\'cr producers. cocoa and coffee estates, and 
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matooke crops. Sese. Damba and Bufumira Islands contain full stocked tropical high forests . 
woodlands. grasslands. small scale farm lands and small area bush lands. TIle Sigulu Islands 
contain woodlands. small scale non-uniform fann lands and small grasslands. Dagusi Island 
contains grassland and a small area oftropicallugh forest currently under encroachment 

Table 5: AGRICULTURAL LAND USE FOR LAKE VICTORIA CRESCENT AREA - 1994 

\n: KONO KALA."JG.\L.\ \1.\s.\K.\ \11'1(;1 

Total \rea 14.241 ~q km 9.340 ~q km (,.9R6 "I kill 7.175 
5(1 km 

\rca under 9.648 sqlkm 2.2()O sq km 1.455 "I ~m 
water & 
",amps 
. \rea I . nder 4445'1 ~m 90R ''I ~III 1.14 ')X "I kill ().109 
Fnrest ~llkm 

\rahle Land 4.149 sq·km 4.12 s'lkm '.1 'JhS "I kill 4.-10() 
swklll 

\rca (·nder -I9R 5'1 km 102511 kill I.:~·I "I kill 1.49~ 

Cultivation "I,km 
:-Jumbernf 191.U57 IX".:-I9 152 . .111 
Fann 
Iloidines 
\iumher of 191.057 - IW.7R9 152.)11 
Fann 
Families 
L)vestock 
Date: Canle 131.171 U!90 ~o~.mo I \( •. llI7 
Uoal~ 61.168 281 100.2-'0 h7.·I77 
Sheep 16.632 - ~7.7~ 7 2lU55 
Pigs 29.285 1.449 r .h2 .1 5l!.1·1.1 
Poultry 702.368 7.676 -l"'9.9ll! ')j 1.65~ 

Lake 5 ~ . .196 Illitons 20.076 111 Ions I ~.99.1 15.5.13 
Fishenes m Ions mlons 
Fish Caught 
ii Year 
Fish Fanmng 160 Fish 'In Fish pf)nd~ 11 Fish .15 F"h 
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3.2 IIYDROLOGY 

The main hydrological fcature of Uganda is the extensi\ e inter-connccted s~ stcm of lakes forming 

the upper part of the White Nile. This \ast hydrologicalnet\\ork dominatcd by Lake Victoria 

drains a total area of 190.000 sq./k1l1 in R "anda. Burundi. Tanzania. Kcnya and cntire southern 

part of Uganda. 

The source of the Nile is considered to be \\here Lakc Victoria passes O\er Rippon falls. These 

falls have been submerged by the Owen falls dam. built SC\ eral hundrcd mcters down stream from 

Rippon falls . The dam was cOllstructed in the 1950s. This is the only outlet for Lakc Victoria . 

Thc most notable rivcrs flowing into Lake Victoria arc the Nzoia Ri\ er from Ken) a. the Mara 

River from Tanzania and thc Kagera Ri,er from Tanzania. Uganda and R"andalOurllndi The 

130 km stretch of the Nile from Lakc ViclOlia 10 Lake K~oga is lermed Ihe Victoria Nile. This 

part of the Nile falls approximately 105 meters lolal O\er bOlh Ihe O"cn Falls Dam (20m) ami a 

scries of rapids. Lake K~oga is draincd throllgh Ihe Vieloria Nilc. Ihen enters a serics of rapids 

and (hils before flowing into Lake Alhert al a 1e\Cll1f ·llIIlIIctcrs hekl\\ Lake K~ oga AI Lake 

Albcrt. thc Victoria Nilc is joincd by the onl~ other major tributary \\ ilhin the Ugandan territory 

nalllely thc Selllllliki River. This ri\er draine; I ,akes Gcorge and Fd":lIll. hoth lakes ill the Rin 

Vallcy and thc high rainfall arca oflhe R"enzori MOllntains . Lake George and Lake Ed\,ard arc 

connccted through thc Kazinga channel. l11e ri\ er then no" s from Lake Albert on a gentlc slopc 

to thc Sudancsc border. wherc it is kno\\n as the Albcrt Nilc l11c branch originaling at thc outlct 

of Lake Victoria is called thc White Nile. \\hile Ihe branch 01 iginatillg in Ethiopia is called the Blue 

Nilc. In Sudan. it is callcd thc main Nilc or Bahr cI Jebel. (ligand;] \Vater Action Plan Doc. 

007 19(5). 

TIle Lakc Victoria area rcccives high rainfall ( 1250-1500 111m) and is distribllted in 1\\0 seasons 

frolll March to May and from Septel11ber to No\'ember. There is ,"cry little temperature variatioll 

throughoutthc ycar and thc avcragc minimum is 17.4" C while the average maximum is 26.7" C. 

(See Map or Lake Victoria, Annex 6) 

3.3 WATER QUALITY 

Major Water Quality Changes in Lake Victoria 

Lake Vidoria plays a majOl role ill providing drinkillg \\aler 1<11' Ihl: llIajor IIrball :lIeas :tlllilake 

shore commullities and prO\ ides ehcap allimal (fish) protein 10 the slIlIounding peoples. Other 

water resources of Victoria contribute to the "c1fare of hUllIan popllialions in Ihe Lake Basin. 

Thc Lake Basin is also the most agriculturally prooucti\'e and industrialized region in Uganda. 

l11c lake is distinctivc for long residcnce time of its waters. and its dependence 011 raint:'lll (0 

maintain "alcr balance. 

During the past dccade. research conducted on Lake Victoria has rc\ ealcd Ihat the lake has 

undergonc profound changes during the last :W year,> and its aqllatic ICsourccs arc clldangercd h~ 

these changes. 

Thcrc ha\ e been dramatic changes in the nutrient concentrations of Lake Victoria Si (Solublc 

reactive silica) in the range 67 to 75 uM (4 .0 - 4.5 IlIg litcr as Silicon) has decrcased by a f.1ctor of 

ten while sulfate has been reduced five fold (1Ieck~ and BtJgcn~ i 1l)92. Ilceky ct al Il)l)~ ; 
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Mugidde 1993 a: Bootsma and Hecky 1994: Lehman and Branstrator 1994). This observed 
dra\\'do\,JIl of Si is even more extreme than that found during eutrophication of the Laurentian great 
lakes (Schelske 1988). TIle lake exhibits relativcl~ high concentratIons of phosphates compared 
with other large lakes in the world. Ambient SRP (soluble reactive phosphorus) concentrations 
can exceed 1 uM in the open waters of Lake Victoria. Compared \\ith historical concentrations of 
the 1960s. present-day concentrations of phosphate has doubled and is in excess of that required to 
support the algal standing crops. 

The algal biomass or chlorophylllevcls of Lake VictOria have increased the fold compared to the 
19605. High algal biomass creates a higher oxygen demand by the decomposers which accounts 
for reduced hypolinmetic (bottom water) ox~gen concentratIOns and localized anoxia (oxygen 
depletion) in the water column. TIlis elevated algal biomass is stimulated by the high nutrient 
inputs from the catchment. Because of the changes in P and Si concentrations it seems that the 
nitrogen cycle has changed tremendously to support the increased biomass . TIle algae that fix 
nitrogen have a biological advantage in Lake Victoria now. as evidenced by dominance of blue 
greens heterocystous algae. This is a contrast to I t)60s when flora rich in diatoms such as 
Melosira and Stephanodiscus were dominant and have now been replaced by diatom Nltzchia 
The algal blooms have become intense and common and are a potential threat to water quality 
through production of ph~totoxins that further degrade the \\ater em, irorunent. The algal prinlary 
is twice as high compared to ~istoric values and productivity has become light Imuted due to self
shading effects. This has been accompanied by a dramatic reduction in the lake transparency and 
clarity, 

TIlermal and oxygen stratification of Lake Victona is no\\ more pronounced and prolonged than 
reported in the 1960s. [n the 1960s Lake Victoria \\as characterized by a weak thermal and 
chemical stratification throughout most of the year. The seasonal mixed layer was about 40 to 50 
m thick with complete water mixing twice a year. in Janua~ and July. Today. the mixed layer is 
substantially thinner, between 20 to 35 m thick. TIle diurnal thennocline is shallower due to 
increased particulate matter, such as plant organic material that absorbs light III the water colunm. 
reducing nUxed layer depth. The oxycline of Lake Victoria is no\\ more elevated and the deeper 
waters regularly contain less than I mg liter-I oxygen TIle oxygenated habitable \vater volume 
has decreased and may limit the habitable area for aerobic communities. especially fish. Oxygen 
depletion leads to fish kills during intense vertical mixing and puts to doubt the sustainability of the 
current high fish yield and biodiversity III Lake Victoria. 

C'olllcident \\ith these changes in the water quality have cOllle species invasions and massive 
reduction of the endemic fish fauna of the lake Fish species composition and fish species diverSIty 
have decreased dramatically \vhile fish yield has IIlcreased about fin! times. 

Alterations in tl~~ food web structure seem to be changing \\ater quality through top down effects . 
Loss of the tremendous diversity of the endenuc fish specIes of Lake Victoria may partly be 
explained by the current changes in \'tater quality. especially. anoxia and dominance of blue green 
algae which are unpalatable to fish and other aquatic organIsms. In addition. enhanced nutrient 
recycling seem to stimulate algal production and bIomass. and consequently affect the biotic 
properties of the water TIlese. with perhaps climatic changes, have combined to cause a reduction 
III biological di versity . This decline has been exacerbated by the effects of proliferation of the 
\\ater hyacinth (Eichonliae crassipes) as the related causes include decreased dissolved oxygen 
levels under the water hyacinth mats. reduced light penetratIon and IIlcreased sedimentatIon rate in 
the dfected areas of the lake sy stem. 
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The primary cause of changes in the watcr quality of Lake Vidoria is lIot known. but it is likely 

related to nutrient enrichment. Therc is still a lack of knowledgc documcnting the etTccts on Lakc 

Victoria from pollution/eutrophication: factors that facilitatc nutrient(s) causing 

pollution/eutrophication: factors that facilitate nutricnt cnrichmcnt into the lake e.g. humans 

activitics in the water shed: the rolc of invertebrates (zooplankton and benthos) in enhancing 

nutrient recycling. llle alteration in the trophic structure with a reduction in hcrbivorous fish and 

a subsequent rise in algal biomass Illay havc contributed to the current changes in the water quality 

of Lake Victoria. 

Thermal stratification and mixing patterns may possibly explain some of the obsel"\ed changes in 

the water quality of Lake Victoria . Victoria is susceptible to scasonal mi .... ing events. \\ hidl 

reoxygcnate its dcpth and redistributc nutrients through the watcr colullln. It is conecivablc that 

l1atural changes in wind. solar energy allli temperatures ha\e changed the mixillg pattlTns alld 

intcnsity ,,,itll deficits and establishment of lIitrogCII fixillg blue green algae that flourish 1I11dcr such 

conditions and that provides a scenario for positi' c feed back on the nitrogen cycle. 

3.4 AQUATIC ECOSYSTEM 

The ecosystem and aquatic biodiversity of Lake Victoria has undergone significant changes over 

the last three dccadcs . Some of the factors that ha"c contributcd to thc changes in thc Lakc 

Victoria ecosystem include: the introduction of alien fish stock. o\'er cxploitation of the fisheries. a 

rise in lake levels during the 1960's, regional clinwte changcs. increased nutricnt inputs from the 

atmosphere and catclmlent. reduction and rcclamation of thc butTer \\etland 7.one, and colonization 

of the lake by the watcr hyacinth (Balima J. S 1(95). 

As recently as 1970, the Lakc ,\as known to contain at leust 350 fish spccies. of ,,,hieh morc than 

250 were endemic haplochromincs (Kaufman 199Ib). Unfortllnatel), Lakc Victoria has recently 

experienced thc greatest vertebrate mass extinction of modcrn time (i .c .. thc loss of almost all of the 

deep-water cichlid species, as well as nearly half of thc Lake's shallow-\\ater species). principally 

as a result of the introduction of the exotic Nile /'ac17 (1.(ltes l1i/oticIIS) and TilcT/1ill (Or('oc17romis 

l1i/otic"s) in the late 1960·s. By the 1980s thc Nile Perch and Oreochromis niloticus had 

increased in numbers and viltually taken o\cr thc lakc fishery (State ofthc Environmcnt Rcport. 

1994 ). 

Thesc introductions together wilh impacts flOm expallded hlllllan population adi, ities. climate 

changcs and the watcr hyacinth infestation hm c combined to advcrsdy ancct the ecology of the 

lake. 

Water Hyacinth depresses species diversity in a significant manner lIndl~r and around its shOldinc 

mats . The weed significantly reduces the biolllass and nUlIlerical Ie, cis of fish cOlllpared \\ ith 

other shoreline habitats (Natural Resources Institute (N RI) Final Tcchnical Report 1(93). 

According to thc NRI report, this condition is associated to low oxygen levels, attributcdto the 

greatly rcduced air-water intcrface. the lack of photosynthetic acti, ity dllc to shading and the 

oxygen demand of decaying detritus accumulating under the mal. Such conditions arc unsuitable 

for most fish and many aquatic invertebrates . 

Actively growing water hyacinth produce lip to 12.8 tons dry \\eight of organic Illaller per hectarc 

per } car. In a 100 hectare covc covercd, for example, with 9'\% or 95 hcctarcs of water hyacinth, 
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and only 2 to 5 hectares of open water (depending upon how hard the wind blows the plants 

together), there will be very little oxygen in the water. and most likely there will not be any fish in 

the cove. Because of low or reduced oxygen levels. fish will move out into the main lake where 

oxygen levels are more suitable. Fish can sense ox~gen stress. and will move great distances to 

find oxygen rich waters . 

In addition to 10\\ oxygen levels under water hyacmth mats. there is little to no light penetration 

which results in little to no plankton growth. TIus may cause a corresponding drop in fish 

production (NRI Fmal Technical Report 1993). TIle weed prevents the growth of submerged 

plants and may overwhelm emergent vegetation (See sectIon 9 Armex I Table 3). 

3.5 SHORELINE ECOSYSTEM. PROTECTED AREAS. WETLANDS. SHORELINE 

RESOURCES 

lake Victoria has a lughty indented shoreline with a large number of shallow bays and inlets. \\ith 

a number of swamps and wetlands which differ a great deal from one another. The portion of the 

shoreline included within the borders of Uganda is about 1.730 km. the remaining area being 

shared between Kenya and Tanzania. TIle shores of the lake are populated in areas, and the lake is 

used for a \'arie~' of important socio-cconomic purposes. 

The vegetation around lake Victoria supports a \ arie~ ' of vegetatton cover types such as fresh 

water marsh. riparian vegetation, valley grassland. and cultivated agriculture. Much of the lake 

margan is swampy. with numerous islands. papyrus s\\amps. and some patches of swanlp forest. 

The area surrounding the lake is also particularly rich in butterflies. manunals and birds . Small 

sanctuary areas have recently been set aside at Entebbe (5200 ha) and Jinja (800 hal: while the rest 

of the lake shore is largely unprotected. 

Key sites for thc conservation of water birds along lake Victoria shores include: Sango Bay. 

Diimo Shoreline. Mabanlba-Nakiwogo Area and lutcmbe Bay. (See map in Annex 6) 

Mabamba - Nakiwogo Bay Area: 

11tis area is located west and south-\\est of Entcbbe Intentational AIrport . 11le shoreline 

\egetation is dominated by papyrus s\\amp . In the Mabamba ba~. there is an cxlcllsi\e stand of 

Miscanthus swamp mterspersed with (Iadium towards open water 111t! Naki\vogo area has a 

patch of water-l ilies (a relatively rare habitat t~ pe on the Ugandan shores of lake Victoria) . 

lutembe Bay Area: 

lutembe ba~ is located \dthin Murchison ba~ from B\\erenga to lUlcmbe Bcach Resort . TIle bay 

IS fringed by papyrus s\\amp on the open \\ater SIde and Mlscanthus s\\amp towards the dry land 

The fringing hill sides have been recently mvaded by horticulture enterprtses . 

TIle significance of this area stems from the presence of small "Islands" of mud within the open 

water TIlcse muddy areas arc important roosts for both resident and migrant species The area 

regularl~ supports o\er 20.000 water bIrds at one time and therefore qualifies for designation as a 

RAMSAR site (globally slgntficant \\ctland resource) At one time. the area supported at least 

10°0 and lip to 25°0 of the tl~\\a~ population of Gull-billed Tents (Ta~lor and Rose. 1445) It is a 
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feeding area for migrant wadcrs \\hich arc not fOllnd in such congregations an) whcre elsc on the 
lake shorc. Thc arca supports at Icast 101 water bird species . 

Snngo Bay: 

Sango bay in the context of this rcport rcfers to the arca south of Nabugabo Lake (Masaka 
District) down to Kagcra Rh cr. The most important sitc \\"ithin the area is Sallgo bay itself. a 
papyrus fringed area that is an important roost for migrant hinllldincs (bird) and feeding area for 
terns. In addition. the area supports a high bird di\'crsity as indicated in the Tablc 3 below. 

Thc opcn sandy shores in much of this arca support migrant wadcrs . Thc arca bctwccn f\lalembo 
bay and Mujuzi rivcr supports a particularly high spccics di\crsily as indicalcd in the tablc below: 

Table 6. A comparison ill thc diversity of water birds ill different arcas of the Lake Victoria 
shores: 
Wetland Afrotropical I'alcarclic Tolal 
system s~ecies species 
Lutcmbe flay 77 24 101 
Sango Bay 69 17 86 
Diimo 59 24 83 
Shorclinc 
Total for 87 28 115 
Lake 
Victoria 
Sourcc: Julius Arinaitwc (Unpublished information) 1996 

3.5.1 Wetlands 

Uganda's Wctlands occupy about 10% of the country's land area. 'nlC \\clland rcsources cover a 
wide range of habitats constituting pcrmancnt swamps. seasonally floodcd wcllands and small 
vallcy swamps. ' nlC papyms swamp wctlands are a promincnt fcaturc of thc marginal zoncs of 
Lake Victoria in Uganda (Carter 1955). 

Thc wetlands support a widc \'ariely of plants and anilllal life and offcr rcfugc to somc rarc spccics 
or fauna. and arc imporlant habitats for SOIllC thrcatcncd bird species . A portion of the nation 
dcrivcs its living from the wctlands "here agricultural aeti\ities and li\estock grazing occurs. °nlC 
wctlands also providc a sourcc of "ater ror thc surrounding conll11unitics. In addition to this food 
support function. they carl! out hydrological functions such as flood pcak rcduction. shorclinc 
stabilization and groulld watcr rechargc III gellela\. the \\cllal1lls hclp ill1pro\'c thc \\aler CJualil~ 

Morc rccelltly. a program in thc National Wetlands Conscrvation and Managcmcnt Program of thc 
Ministry of Natural Rcsources is in the process of carrying oul an il1\cntor) of the wetlands of 
Uganda. including parts of Lake Victoria (data not a\ ailablc at the time of rcporting). 
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3.6 BIODIVERSITY, THREATENED AND ENDANGERED SPECIES 

Diverse and abundant species of plants. reptiles. amphibian. birds. and mammals inhabIt the 
complex habitat of the Lake Victoria watershed created by the combination of open waters. 
marshlands. riparian vegetation. valley grasslands. and agricultural lands. The marshland habitat 
provides cover, food. and nesting sites. 

TIle \\iatershed is a valuable habitat for a number of reptiles and amphibians . Although the 
marshland areas support a number of different species. the majority of species are associated with 
valley grasslands and adjacent wet areas. 

Over 500 passerine bird species arc kno\\n to occur III the region. 15 of which arc endemic species. 
Waterfowl and shorebird species are found throughout the shorelines and \\etlands. \ .. hich arc 
associated with agricultural lands. A majority ofthcse species arc migratory. Passerine or 
songbird species are found in great numbers . Most of these species are associated WIth the 
riparian vegetative cover type that provides excellent habitat conditions for these birds. Raptor 
species such as hawks and owls nest within the larger trees of the nparian and grassland habitats 
and feed on small mammals that Inhabit the surrounding areas of the Lake. Upland game species 
found arc associated with valley grassland. riparian. and agricultural habitats . Their abundance 
and species composition vary seasonally and depend. to a large extent. upon the type of agricultural 
crops cultivated. 

Semi-aquatic and terrestrial mammals are abundant in the watershed. due to the large areas of 
grasslands. the isolation from large urban areas. and the presence of riparian and grassland 
vegetation. Adequate food and habitat are present for most species. Common semi-aquatic 
mammals inhabiting the Lake Victoria Region include Elephant. Hippopotamus. Buffalo while the 
terrestrial mammals include Lions. Zebras. Giraffes. Cheetahs. Leopards. and a number of 
Antelope and Primate species. 

Tables 4 through 8 (Section 9, Annex 1) describe the most up to date infomlation available 
regarding rare. endangered. or threatened species of birds. fish. mammals. reptiles. and plants. 

3.7 FOOD SOURCES 

3.7.1 Fishing 

Fish is an important resource to the Lake Victoria regIon It pro\'ides food and protein supplement 
to the populatIon as \\cll as a low cost but Ilutritious substItute to an othem ise expensive beef diet 
Fish also prOVIdes a source of mcollle to the regIonal GO\·emmcnts both as a local and export 
commodity It is thought that fish contribute more than 511% of the lotal solid animal protein 
intake for the natIonal population of Uganda. \\ ith average per capila consumptIon estImated at 
about 13 kglyr. (State of Environment Report. 1994). It has also bl!cn estimated that the annual 
per capita consumption of fish in Kampala and the fisher-folk communities around Lake VictOria 
(Uganda) is on the order of 50-60 kglyr .. almost four to five times the national average. The 
fisheries resource also provides a significant employment opportumty to an estimated 75.000 
persons directly and another son.ooo indirectly as a result of fishcnes actIvities (State of 
E1I\ ironment Report. I l)94). 
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111e effects of water hyacinth 011 the biodi\'ersity and abundance of fish and im ertebrates in Lake 
Victoria was reviewed in Uganda from I January - June 30 1943 by N G Willoughby and I G 
Watson (fisheries and Aquatic Resources), and S Lauer and I F Grant (Field Ecology) . Fish 
samples were collected using electro-fishing from 30 sites. representing 6 m~ior habitat types -
open shoreline. rock shore. Vossia. papyrus. Typha and \\ater hyacinth (Eichhornia) . A total of 57 
species werc caught, comprising 2.R60 specimens. and weighing a little more than 36kg. The 
catches included 12 non-haplochromine spccies ( 12% by number of the tota\. 27% by weight) and 
45 haplochrominc species (RR% by number. 73%, by \\eight) . 

Results indicate that the biodiversity of fish species around \\ ater h) acinth (4 - 5 species) is less 
than that found in other habitats (4 - <) species). alllithatthe differences arc statistically significant 
at the 10% b'e1 of probability. The differences in biomass of lish per sample were found to be 
much lo\\er around hyacinth (mealls of ~ I ~ - ~ 75g: ranges 2() - 1.274g) than else\\ here (means 4~2 
- 3.112g: ranges 2 - 6.2R3g). Differences in the number of specimens per sample for hyacinth 
(means 28 - 3R: ranges 3 - 95) were lo\\er than elsewhere (means 23 - 332; ranges I - 716). 
Analysis of variance tests sho\\ed the differences between glOuped habitat results (i .e Eichhornia vs 
the rest) were statistically significant at the 5% level of probability for thc biomass, and atthc 1(% 
level for the number of specimens. 111e introduced eichlid. Orcochromis niloticus, was the most 
widely distributcd specics in the shallow \'vatcr habitats sampled. being found in I R of the 3() 
sample sites, followed by the introduced predator, Lates niloticus. \\ hich \\as found at 12 sites. 
Only 3 species, 2 haplochromines (Psanunochromis saxicola (17'% ortotal biomass caught) and 
Astatotilapia 'robust nubila' (13'%) and the tilapia Oreochromis niloticus ( 13%) contributed 1H0rc 
than 5% to the total biomass figures. Many of thc tilapias and haplochromines wcre conting into 
breeding condition. though neither of the t\\'o key introduced species, Orrcochromis niloticlls or 
Lates niloticus, provided maturing specimens from the habitats sampled. Most of the fish 
captured had cmpty stomachs. Of those which had been feeding. the tilapias consulHed morc 
dctritus and plant materia\. whilc the haplochromincs eonsllmed mainly chironomid and other insect 
larvac. TIle absence of lakeny larvae in stomach contents suggests that the fish in the littoral area 
ofthc lake do not venture into open \\ater to feed . 

The key finding of thc \\ork is that it has been possible to demonstratc that water hyacinth docs 
depress species diversity in a statistically significant manner under and around its shoreline mats in 
the habitats sampled. It was also sho,\n that the wecd significantly reduces the biomass and 
numericalle\'e1s of fish compared with other shorcline habitats. From the fisheries viewpoint. 
Eichhornia should Iherefore be controlled. ,\here"er fcasible (N G Willollghh~' and I G Watson 
(Fishcries and Aquatic Resources). allll S Lallcr and I F GIant (Fidd Ec()I('g~)) 

Over the past fcw years. thc quantity of fish canght in llganda 's \\atcl's has increascd. surpassilJg 
the peak of 147R. In I q<J2. Lake Victoria contributed 4()% of the national catch in Uganda's 
waters. while L. Kyoga contributed 3<) ').(,. L. Albert. R%" L. Gcorge and Ed,vard R%, and the lest of 
the \\alers R%. This \\as dlle to increased m'ailabilily of thc Nile perch \\hich now constitules 
almost 90% of the total catch frolll Lake Victoria (Table 3 bclow indicates the various species 
caught by district in the Lake Victoria Cresccnt Area as of I q()..J) . Of latc. a numbcl' of faclors 
have combined to affect the gro\\ th of this industry and it is undcr threat from four principal 
sources of pollution; eutrophication, degradation of the fringe vegetation, climate change and the 
water hyacinth (State of the Environmcnt Report 1994). Withoutthcse conditions, it is believed 
that fisheries production would increase significantly, eSJlecially with the reduction and control of 
the ,vater hyacinth. a non native infestation. 
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Water hyacinth infestation of shorelines and bays of both the mainland and islands of Lake Victoria 
is threatening the livelihood of fishemlcn. TIle income of fishenncn is reduced due to landing 
problems. increased fuel costs, delays. and poor quality fish . Subsistence fishennen who depend 
on in-shore fishing with hooks and traps are being forced to move out of operation. 

Table 7: Fish Species Caught by District (Metric TOllnes) in the Lake Victoria Crescent Area: 

~ ~ fila pia Raslrolrllcnlca Uarias l'roloplerus :\Iannnull lJagrus 

Tororo (,58 olD 0 (J I.J (J I () 

Iganga 20.133.5 7.334.1 .14S7 4112 3701 (,56 I IR.4 
Jinjo 70.7 24.1.4 0 I) I 08 I) (J 

~Iukon" 30.J65.5 \JA58.1 W.e.81. 7 ·U 7 9 50 It 1111 S 2.\5 I 
Kampala 6112 . .1 6253 (J I) IU-I o{) U.J 

\Ip'g' ').701.2 5.(,395 I) 22.0 1617 2J ~ _l 

Rak:1I 1.51185 125.1 55117 7-1 I 7 02 OJ 
Masaka \11.397.0 1.972.9 I. <.16 7 hU 71 ') (,6 n 
Kal:mgala 14. 1911.5 3A06.J 1.958.8 1<>4.6 19U.~ ,15 . I H2 .7 

(Early Warning Unit -MAAIF. 1994) 

3.7.2 Agriculture 

Agriculture is the backbone of Uganda. Ken~a and Tanzania's cconomies. TIle agricultural sector 
in Uganda consists of both crop and livestock production. and generates morc than 50o~ of the 
country's Gross Domestic Product (GOP) (State of the Envirorunent Report 1994), Uganda is 
primarily an agrarian economy and because of the dominant role of agriculture. a vast majority of 
Ugandans depend on tillS sector. TIle fast gro\\ ing population puts more pressure on the 
agricultural sector as demand for food increases . TIllS implies further .:ncroachmcnt 011 land. 
increased irrigation and agrochemicals. \\ihich can have effects on thc aquatic environment, Ifnot 
\vell plalmed. Agricultural activities in tile \\atershed contributc approximately 50% of the 
nutrient inputs (50% N & 56.1 o~ P) mto Lake Victona (l VEMP. June 18 I l}Q6). 

Agricultural production for the Lake Victoria Crescent area includes. maize. beans, sorghum. rice. 
cassava. swcet potatoes. ground nuts. soybean. sllllsim. Irish potatocs and bananas. willie livestock 
production includes cattle. goats. sheep. pigs and poultry (See Table 2 for agricultural land use 
infonnation for Lake Victoria Crescent Area.) 

3.8 ENERGY SOURCES 

TIle energy sector of Uganda is made of four sub-sectors ' \\ood fuel. petroleum. elcctrlcity and 
ne\\ alld rcnc\\able sources of cnergy 

TIle electricity based energy sub-sector is gcnerated pril1lartl~ from O\\cn Falls Dam at Jinja. 
located m the northem part of lake Victoria. l ganda. The IdentIfied potential is 2700MW TIle 
Murcluson site has a potential of 600 MW and Bujagali sIte 250MW Only I RO l\irw is installed 
at the moment. TIlcre is a current objective to increase the capacity of the Owen Falls Power 
Station TIlere are also plans to construct new plants by the year loon at Bujagali. Kall1dini . 
Ayago and possibly Murchison FalIs (State of tile Environment Report . IlN4). 



Uganda is well cndowcd with solar radiation and the usc of solar energy especially in 

communication, rcfrigeration and household emergency lighting is picking up steadily. but still in 

limitcd quantitics . 'nlc govcrnmcnt has also been cngagcd ill evaluating biogas digcsters and 

elcctrical generators . TIlcre are alrcady a number of privately 0\\ ncd biogas plants mostly found 

in the cattlc rearing parts of thc country. Onc cxperimcntal biogas plant has becn installcd at 

Uppcr Prison Luzira. This plant, is the ftrst of its kind in Uganda that IISCS the \\ater hyacinth to 

gcncrate cncrgy. Existing biogas plants mostly IISC cow dung . 

3~ WATER SOURCES 

The water sourccs of Uganda illclude dircct precipitation. (with an allllual ~l\erage rainfall of o()() 

to 1.(,OOmlll), runolT. subsurface (underground) and the slll'face \\all.:ls or 1II~~ior lakes allli ri\crs . 

Lakcs. ri\ crs and \\cllands ill the caldllllent region CO\ er about I R'% or llganda' s total surface 

arca. Thc Ugandan pOltion of Lake Victoria accollnts for 0\ er R2''.;, or Ihe total lake surface area 

within the country. 

3.9.1 Drinking, Bathing and Other Personallises 

l11c rural population is still depcndent on Lake Victoria. springs. \\\:IIs. I ivers and dircct rain \\atcr 

for their domcstic uses. Piped \\ater is rare. ,\hile boreholes arc on the increase. The \\uter 

supply sourccs for thc rural conll11unities from streams. ri\crs or lakes arc sometimes contaminated 

and are rcsponsible for water borne related illnesses. In the major urban centers. about 5()~;, of the 

houscholds havc acccss to pipcd watcr. (Uganda Water Action Plan 00e-007 1(45) 

3.9.2 I rrigatioll 

In recent years. irrigation has attracted increased attention in Uganda. Today. irrigation is being 

looked at as a way of increasing producti\ ity of thc agricultural scclor of Uganda . This will create 

a higher dcmand on water resources. An estimated total of :n.51 () hcctares of land \\as irrigated 

in 19Q2. A total of about 20(, milliollm' of water is used annually for irrigation (Uganda Water 

Action Plan Ooc-007 I (95). Limited irrigation development will require substanti'll \"ater 

rCSO\\\,Cl'S which may ereatc compctition with other users in arcas of scarce water rcsources. 

In Lake Victoria crcscent areas. there arc plans by lIlan) hOlticultural farlllers to iltlplcmelll small 

scale irrigation sy stems. but feasibility studies of possible irrigatioll schcmes hm'e not beell can ied 

out. At this point. de\c\opment or irrigation requirements secm ralher diflkultto e~lilllate 

3.9.3 Industrial 

Major industrial aeli\ Hies in Uganda arc located alollg the shoreline of La"e VictOl ia and luke 

\\ater is thc sourcc of ''vater for thcsc industrics. These activities arc concentrated in thc suuth of 

Uganda. particularly around Kampala and Jil~a near the shorcs of Lake Victuria and tltc Victoria 

Nile. The Lakc as \\cll as bcing a sourcc of water reccivcs most of the emucnts from tltc 

industrial aeti\ ities. TIle fast growth of industries along the Lakcs ~ltore will pul an additionu\ 

stress on the \\ater qual it) . 
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TIle major industrial activities in Uganda consist of the manufacture of textiles and gamlents. 
leather, sugar. foods. soft drinks. beer and flour milling as well as fish processing plants. The 
industrics are mainly engaged in the proccssing of raw materials for domestic and export purposes . 
To-date there arc approximately 5.000 registered factories . 

At the cOWlt~ 's present Icvel of industrial growth, existing cnvironmental problems will incrcase. 
TI1C industrial ''iastc watcr emitted to Lake Victoria from most of thc mdustnal activities is not 
adequately treated. and many industries cannot accoWlt for the amount of cffluent or the pollutants 
emitted through their operations. 

TIle industries ""hich have contributcd significantly to the pollution of the Lake vary. Bre\\enes 
discharge Wltreated caustic soda. yeast, alcohol fermenting barley and other organic solids into 
Lake Victoria. with waste waters dischargcd into thc lake estimated at 500mJ /day Fish kills have 
already been experienced in areas close to factories (State of the Envi ronment Report, 1994). 
Tcxtile factories on the shores of Lake Victoria produce waste from their printing and dying 
processes. This waste contains caustic soda. hydrogen peroxidc, sodium. silicate and a multitude 
of dyes. Sugar factorics produce waste watcr comprised of cane wash. cellulose matter. cane juice 
and alcohol. that is discharged into the nvers untreated. Leather tanneries discharge 420m 1 of 
untreated waste water into thc lake each day. TIlis waste consists of serious pollutants such as 
D.DT. Dichlorobenzines and other pesticides that can be harmful to human health and aquatic life. 
llle waste dischargcd is corrosive. has a high BOD (700 mg/liter). and includes suspended solids. 
Adequate trcatlllent to neutralize the discharges is lacking (State ofthc Environmcntal Report. 
1994). 

3.9A Groundwater 

The groWldwater sources of Uganda are compriscd of five aqUifer systems. TI1C yield from thcse 
aquifer systems rangcs from 0.4 to 2 .Om 1 per hour. Since Uganda lies on the bascmcnt complcx of 
pre-cambrian rocks consisting of schist. marbles. granttcs. geniuses and quartzite. ground watcr 
resources arc gcnerally poor Ground water occurs in limitcd yields along fissures. cracks and 
joints of the granite-gnciss formation. 

lllC occurrence of groundwatcr depcnds on the rock type. and there arc threc basic t~ pes of rock 
around Lakc Victoria rcgion. the Prc-Cambrian Gneiss. BugandaIToro rocks. and Scdimcntary 
rocks . 

The BugandaIToro rocks wlllch arc found in Mplgi and parts of JinJa and part of Iganga arc highl~ 
\\cathercd into fine-mcdium grained matenal. mainly hardencd c1a~ s llley have 10'" penncabilit~ 
both vcrtical ami horizontal. lllis means that if contamlllated. the \\ater is casily filtered. llle 
BugandaIToro rocks are not good for ground water suppl~ purposes llle Prc-Canlbrian Gnciss 
rocks arc found on the ,,,estern part of Lake VictOria. in parts of T ororo. (ganga and a bit of 
Masaka When they weather they form medium to coursc gramcd particles which havc fairly high 
permeability. thus are good for ground water supply purposcs Contamination of water in these 
areas is fairly high. and contantinants in the Lakc Illay affect localizcd growld water supplies. 
Sediments around Lake Victona' s western shorc arc finc graincd and occurrcncc of water is 
limitcd . Generally. '\Ithin Kampala. thc possibility for contamination of deep ground ,,,atcr is low 
because the permeability of the SOIl is ver: 10\\ . 
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lllCre is an estimated 9,000 natural springs in Uganda with approximately L~O() protech.:d . 
Approximately R. I 2Q boreholes have been drilled to prO\ ide water for the recipient population 
(State of the Environment Report I QQ4) . (Data on boreholes in the Lake Victoria crcscent is not 
available) . 

3.10 LAKE TRANSPORT 

TnUlsporttraffic 011 Lake Victoria may increase as the countries in the region continue to 
industrialize. Much of the water transport consists of about (jon small canoes and motor boats . 

There are five Ugandan ferries that \\cre acquired in 14R7 and opcratc 011 Lakc Victoria. Kyoga 
and Albert. About t\\enty ferries ali(I tugs operate ill Ihc \\hole n:gioll of Lake Vicloria . Wasle 
matters frolll these ships is dUlllped straighl inlo the lakc \\alcrs Bilgcs are pUlllpcd oul alld 
discharged into tlte lake. tube oil is not purified on most \cssels. alld se\\age is also pUll1ped 
directly into the Lake. With this prcscnl tlend. and all e\'idcntlack of ll1allagclllcnt plans. 
increased activities may prove significant to the lake. Infeslation of the \\atcr hyacinth, a non
native species, has increased tmllsport plOhlellls. Disruptions. delays. ami operatillg costs arc 011 

the increase. both al Port Dell and at othcr transport points bcl\\cCII the islallds ~lIId thc ll1aililalld . 

3.11 TOURISM ANI) RECREATION 

The Lakes of Uganda cover about I R% of thc total surface arca of the l:Oulltry providing palt of 
the beauty that is Uganda. 111e regional lakes provide difTerent altractions, \\hile recrealion on 
Lake Victoria centers on boating and fishing. 

Uganda's main tourist attractions center on its terrestrial biodiversity. represented in both the forest 
and protected wild life areas. Although a comparatively small country. Uganda is home to a large 
number of species of birds from great eagles and rare Shoebill storks to tiny. iridescent sunbirds. 
flamingos gather on the smaller lakes. which ahound with Kingfishcrs. nee-caters and Fish Eagles. 
The plaills and scrubland are home to a diversity of bird life. 

Many of the islands of Lake Victoria are uninhabited. so the forests and swamps along the coasts 
make the islands a perfect hahilat for the hirds . The land is rich ill plallt life. alld lIlall~ of Ihe 
species are reportedly IIew 10 botanists . The Sese Islands ill Ihe Nurlh-Wesll'llI scctiOIl or Lake 
Victoria ofTer a variely of tourist attractions . The \\ ildlife on Ihc islamls include hippo alld 
crocodile, as well as \\aterbuck. alld the silatullga alltelope. 

III Lake Victoria it is lIotuncomlllOll for recreational fisherlllen to catch a (10 kg Nile Perch as \\ell 
as Tilapia and Tiger fish which add to the spot fishing Giant crocodiles arc seen Oil many spols 
along the rivers. 
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3.12 HUMAN HEALTH CONCERNS 

3.12.1 Diseases 

There is a strong link between the quality ofthe environment and human health . What happens in 
the environment directly or indirectly impacts health. 11le People of Uganda are exposed to a 
number of environmental factors that influence their health. and it is often difficult to know which 
agent is the cause of illness or death (State of the Environment Report. 11)94) . 

Health impacts from polluted water are likely contributors to poor health in Uganda. though there 
is lack of researched evidence on this. 11le only conventional sewage treatment plants receiving 
industrial waste water are at Bugolobi ,"'orks in Kampala and Kirin~ a \\orks in Jinja. Some of the 
mdustries believed to impact the health of Ugandans include textile industries which use chemicals 
believed to cause cancer in manmlals. 

11le water hyacinth fosters the spread of bilharzia and malaria by prO\ iding excellent breeding 
conditions for the vectors. Ideal vectors breading sites are \\et ponded areas with still watcr 
conditions . Water hyacinth mats result in an increase ill still water breading sItes in and around 
secluded shorelines and bays . 11le spread of water hyacinth in Lake Victoria and the other 
regional water bodies has resulted in the increase III ideal "ector breadlllg sites . 

In the absence of researched and documcntcd data. It is asswncd that contmued uncontrolled watcr 
pollution is alrcad~ a cause of conccrn to the hcalth of the population in Uganda. 

3.13 AIR QUALITY 

Uganda could easily be affected by air pollutants from ncighboring countries. Occasionally. 
Uganda and the whole region experience smoke and Sahelian dust \\ hich raises background air 
pollution levels considerably . In towns along the Lake Victoria basin. WlIlds have a major 
northerly component in the morning and revert to a southerly component in the afternoon. 111is 
raises the possibility of night time smog over the lake basin settlements. (National Report on 
Environment and Development 1992) ... 

Dust. wluch mostly origmates from the processing of soltd nm materials in Ugatldall Itldustrtes is 
beginning to causc concern. Industries that process coffee. cotton. \\ood and sugarcane generate 
toxic organic dust. \\hile cement and clay generate inorganic dust (Slate of the Em ironlllent 
Report 1994) 

1110Ugh the air quality in the regioll IS generally good. it is affected from IIIdigenous sources \\h ich 
include automobiles, industrial emissions and agricultural burning. It is believed that bIological 
rather than mdustrial processes are the main sources of pollUtatltS in the regioll . Recent studies 
indicated high carbon dioxide levels over Lake Victoria. probably due to increased vegetation 
burning. a common practice used to increase soil fertIlity 

111ere is. however. still much to be done in the way of research to asscss the air pollution potential 
in Uganda . Although pollution levels are still 10\\ compared to industrialized countries. local 
tndllstrial emissions from the region can ha\e effect If not monitored and controlled. 
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3.14 CULTUI~AL AND IIISTORIC RESOURCES 

There are a number of ancient remains and defensi\'e earthworks located around the country dating 
from the stone age to rcccnt times. Many just contain a tracc of Inllllan habitation or simply 
mounds of earth. 

Cultural amillistoric sites around the Lake Victoria crescent include: 
Historic: 

• St. Stanley Fort in Kalangala 
• Forts at Luzira built during I R90 through 1405 

• Ft. 111l1rston in Jinja 

Archeological sites: 

• Middlc and later stone age sites aroulld Luzim. Lugal.i and Entehhe. 

• Royal Tombs at Luzira 
• Early stone age sites at Bugllngu 

3.15 GEOLOGY OF TilE LAKE VICTOIHA IlASIN 

Lake Victoria lies between two arms of the East African rin vallcy The lake basin ill Uganda 
contains a variety of geological features whose rock ages range from Precalllbrian to Recent. 

The basement complex is comprised of granitic geniuses and migmatites that forms elongate 
outcrops northwcst of Entebbe, around Murchison Bay. Gohero Bay. Wasimcnya Bay. Grant Ba~ 
and parts of Sese Islands. Most regions in T ororo and Iganga districts around Lake Victoria arc 
also underlain by granitic geniuscs. Well foliatcd amphibolitcs and quartz-homblendc gcniuses of 
basemcnt complex outcrop arc found north ofWaiya Bay in Entebbe. 

Along an arc extending from thc northcrn shores of Lakc Victoria from J inja to Masaka, outcrops 
fonn thc Buganda -Toro system. 111CSC outcrops arc prcdominantly pelitic and havc becn 
metamorphosed to form rocks which "ary from slightly eleaved phyllitic mudstones and shalc's to 
mica schist·s. Psanllllitic sediments forming sandstonc's alld quartites occlII' at or ncar thc hase. 
Alllphiholites amI hOl'llblelille - schist's \\ith associated phyllites alllithin quart7.ite·s arc 1II0st 
prominently de\ 'eloped along thc shorcs of Lake Victoria in thc area lIear Jinja. The alllphiholitcs 
arc helieved to be dcrivcd frolll volcank or intrusi"e hasic rocks. (King alld de S"arl. 1%7). 

Sese and Kome Islands are undcrlain by both a baselllent complex and Precambriall rocks of 
Buganda-Toro systelll. With thc exccptioll of a large arca at the lIorth alld sOllth clld of Bugala 
Islands. the whole of Buuyama Island. south and central Bukasa Island. north cnd of Komc Island 
and thc \\ holc of Damba Island, arc underlain by geniuses allli schist" s. Thc Islands arc mostl) 
underlain by the quartzite's of Duganda-Toro systcm, (Simmons. I 42() , 

Outcrops of Pcrmo-Carboniferous (Karroo) of argillite scrics composcd of bandcd grit, free blue
white shalc's and lIludstonc cover a strip of grouud about 1.5 kill wide extcnding approximately 
cast-\\Cst across Entebbe peninsula. 
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TIlere is strong development ofTertia~' latentes in the form of surface ironstone northwest of 
Buvuma Channel. southwest of Grant Bay and on Goba peninsula. TIle laterite may attain heights 
of ten meters (10m) or more in places adjacent to a cliff face, or large vertical exposures such as 
those near the Geological Survey offices at Entebbe. A lot of scattered laterite outcrops occur 
north of Lake Victoria both in Entebbe and Kampala areas. Laterite varies in character from a 
hard concretionary or cellular rock to a softer more clayey material occurring as mUITanl. more or 
less cemented together (Pallister, 1959). 

TIle present papyrus-filled SWanlpS which occupy most of the low lying areas around the lake are 
made up of gray silts va~'ing in texture from clay to sand. TIlese arc the materials being used 
locally for brick making and can be found around Murchison Ba~, Wasimenya Bay. Kisubi. Waiya 
Bay, Butolo Peninsula. Buwuku Bay, Gobero Bay ctc . Un-consolidated lake deposits of gravel are 
found on Entebbe peninsula north of Kigungu hill where six meters (6 m) of rock has been exposed 
to excavation. The gravel is composed of well rounded quartz and quartzite fragments . 

Sand deposits of varying grades occur along the shoreline at Grant Bay. KanlUli Bay, Seri Bay, 
Nyoba Bay. Nyimu Bay, ctc. These deposits of sand also occur along the shoreline of the inlets to 
the west of Entebbe peninsula. SWanlP deposits. alluvium and beach deposits also occur west of 
the lake shoreline running from Namara plain through Lwaminda swamp to Lukaya town. The 
same deposits can be seen along the shoreline in Tororo and Iganga districts. 

Weathering and erosion of granitic gemuses, quartzite' s and sandstone' s foml varying grades of 
sand deposits while wcathering and erosion of shale' s. phyllitcs and amphibolitcs has produced 
different grades of clay. (Geology and Mines Department 1996 ) 

3.16 SOIL 

From the Kagera basin to Mpigi the soils are made up of Alluvium. reccnt lacustrine deposits and 
peat swamps. The rest of Lakc Victoria cresccnt is madc up of \ arious soil types ranging from 
brown to yellow-red sandy clay loam' s with laterite horizon. dark red friable clays (Iatosolic soils), 
red to dark red friable clays with laterite horizon. Alluvium. recent lacustrinc deposits and peat 
swamps around Entebbe area. From Entebbe area. the soils composition again ranges from brown 
to yellow-red sandy clay loam' s with laterite horizon. dark red fnable clays and to Shallow stony 
soils \\ ith rock outcrops up to (ganga. TIle Sese Islands and l3u\ uma Islands arc composed of red 
friable clays (Iatosolic soils), red to dark friable clays with laterite horizon . and brown to Ycllow
rlXi sandy clay loam' s with laterite horizon. 

TIle solis wlthm thc Lakc Victoria Basin arc gcncrally deficient in mtrogen and phosphate (LVEMP 
19<)5). As a result. fertilizers and pesticIdes pla~ a major rolt: III boostlllg food production 10 the 
region. \\ hilc contributing to nutrient loading of Lake Victoria. 

Erosion. a principal form of SOIl degradation has been largel~ caused by a combination of poor 
farm practIces and hIgh populatIon pressures espeCIally around the lake shores . Usc of 
agncultural mechanization such as tractors. contributes to soil degradation. but this is at present 
still very limIted. Plans are underway to move towards encouragement of ox-ploughing (State of 
Enviromnent Report 1994.) 
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3.17 SOCIO-ECONOI\1ICS 

The rapid expansion of the water hyacinth in Lake Victoria is <tlread~ showing serious social and 
economic impacts. The gross economic product of the lake catchment is in the order of lJS$ 3-4 
billion annually, and supports an estimated population of 25 million people at incomes in the range 
of 90.000-270,000 Ush (US$ 90-270) per capita p.a .. The lake catchment thus provides for the 
livelihood of about one third of the combined popUlations of the three countries, and about the same 
proportion of the combined gross domestic product. It has been estimated that if the deterioration 
of the lake resulted in (say) 5 percent reduction in productivity of the whole region. the consequent 
loss \\ould be of the order of US$ 150 million annually (L VEI\IP 1995). The water hyacinth Illay 
playa big factor in contributing to the deterioration of the lake' s productivity if lell unchecked. If 
fish spawning habitat and related industries arc lost due to tlte continued spread of the water 
hyacinl It in the region. it is estimated to be a llIillillllllll I (I";, redllction. I hilS $1 IS~()() 1\1 i II ion , 

The dominant socio-economic acti\'ities around the lake and its \\atl'rshed include agriculture. 
fisltl'ries. lake tntnsportation, reere~ltioli and \\ ater sllpplies liJr dOllll~sl ic and indusl rial usc in the 
urban centers. Important activities within the fisheries. transport. electricity sllpply and waler 
quality arc already afTected hy the spread of the \\ater hyacinlh . Some of the eHcels to these 
activities arc outlined below. 

In reference to Table 2. Section 2,3. the total socio-eeonomic impacts have been estimated at 
US$J02 million dollars. 

fisheries 

The inahility to gain easy access to the landing sites has caused Iish to be brought to boat landings 
aller prolonged periods in poor condition and to be rejected by Iish buyers, The \\ater hyacinth 
forces fish to move to open waters. e\'entually I educing the potential for Iish to spawn a III I nursery 
in the bays due to low oxygen le\'els under the hyacinth mats . The fish persons under these 
conditions take longer to land and also lise more fuel per catch of fish, The \\<lter hyacinth in the 
bays can also cause health hazards \\ hen they become breeding places for Illosquitoes \\ hich may 
carry malaria, and it prO\ ides hiding places for poisonolls snakes. 

Transport 

The present situalion lilllits Ihe Illnllher ortallding siles Ihe c:lIIoe tr,lIlSpOIll:,s can lise OIl an~ one 
lillie. Docking of the raih\ay-ferries at POlt Bell is halllpered b~ colllprl'sscd water h) acinth 
bel\\een the pier and the ferr) , This sOllletillles can cmls\.: lllcchanical damage to lhe rerry and 
seyeral hours ofdcla)' during docking According to Ugallda Railways Corporation (URC). till: 
turn arollnd timc or the ferries has increased by (j-12 hours since Ihe infestation of the \\eell. 
increasing fuel cOllsumption . At Port nell. lllOIC thall I (lO(l litel s of diesel llla~ be used for a 
\\agon ferry to hreak through the \\eed (Latigo. Ogellga 11Il)7). Rcpair services and other 
docking facilities fces ha\ e increased. and engine sen icing is dOlle allel e\'cr~ jOllrney due to 
blockage of pipes caused b~ the \\eed infestation. It has also becn reported by lJRC that lhe 
bridge that conllects lhe ferry to the land has sufTered damages due to the high speed at \\hidl the 
ferries hme to move to cut through the weed \\ hile docking. tlRC has also incurred losses 
through ferry damages when the fenders \\ hich sen c as shock absorbers arc dalllaged beyond 
repair. The ((lst of replacing the fenders is ~ et to be established by I IRe. In mid Ma) Iql)7 it 
was reported on Capital Radio that the URC is spending 12 \\lillion Ush per \\eek for lhe 
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mechanical removal of water hyacinths from Port Bell It was also statcd that these expenditurcs 
were not providing much relief from the water hyacinths. URe has yel to establish the lotal extra 
costs it incurs as a result of the hyacinth. 

Uganda Electricity Board 

l1le turbines of the hydro-electric power station are oftcn shut do\\n in order to c1can turbine 
screens and plugged cooling-system filters. Before the water hyacinth problem. cleaning of filters/ 
coolers was donc twicc a month. TIlese days. it is sometimcs done \\ eckly or even more often 
when the hyacinth invasion is heavy. Each generator has a capacity of 18 megawatts and 
switching it off mcans not only a loss of rcvcnue to the UEB but also a black out for consumers. 
leading to higher costs and inconveniences to producers elsewhere in the economy (F AO mission 
report IQ95) The blockage of the coohng systems for both the generator transformers. generators 
and interbus transfonners rcsults into loss of capacity as well as reduction of life-time of the 
equipment. According to UEB. the frequent and massive load shedding results in loss in cnergy 
sales amounting to a tune of 150 tmllion Ush ($US 150,000.00) per month. 

TIle manual removal of the weed at the dam (by 60 to 80 laborers) costs thc Uganda ElectricIty 
Board about 200,000 Ush ($US 200.00) per day . (FAO mission rcport 1995). Both the 
mechanical and manual rcmoval of the weed by UEB is at a cost of approximately 12 million Ush 
($US 12.000.00) per month. 

Although the various control strategies. especially thc physical and mechanical control methods 
have created employment opportunities for some Ugandans. the socto-economic improvements to 
tlle region expected from the proposed actions through the rcduction in \\ater hyacinth that 
currently disrupt and interfere with a variety of activities will supersede this advantage. 

3.1 7.1 Demography 

Human population in the Lake VictOria regIon is estimated to be about twenty five million people. 
(LVEMP June 1996). The lake basin is a source of food. drinking water, irrigation. transport. 
agricu Iture. industrial waste etc.. TIle high concentration of people in the lake region has led to 
the emergence of large settlements lacking social antenities. is leading to social and health 
problems. poor sanitation and an increasc in disease. rcndermg the lake el1\oiron\llentall~ unstable 
Over the past decade. an ovcrall degradation of the resources and L1le lake shorc coupled wiLll the 
watcr hyacinth infestation is obstructing fishing acccss and intcrfertng \\ ith the shallow water fish 
spU\"ning areas of the lakes. 

4. REGULATORY AND INSTITUTIONAL SETTING 

4.1 GOVERNMENT OF UGANDA AGENCIES 

Thcre arc many autonomous institutions in Uganda which have cn\tronmcntal functions . TIlc 
IllOSt important include: 

• GO\cnunent mlllistrtes and parastatal orgalllzattons 
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• Printtc institutions: Business institutions il1\ ohed in trading and manufacturing. 

• Non-Govel'llillental Organizations. both local and foreign . 

Uganda has a numbcr of go\'Crtlmcnt and parastatal organizations concerned \\ ith conservation and 

managemcnt of Uganda' s aquatic cm ilonmcnt. Somc of thesc indudc. National Em ironmcnt 

Managemcnt Authority (NEl\fA). Dcpartmcnt of EIt\ ironment Prokdiun. Dcpartment of fisheries. 

forestry Departmcnt. Departmcnt of Agricultltlc. Dcpartmcnt of Anill1al IlItlustr~. Fishcries 

Rcsearch Institutc (fIRI), Makcrcrc Uni\crsity institutc of En\'irolllllcllt and Natural Resources 

(1\1UIENR). National Water and Sc\\eragc Corpuration (NWSC). LIganda Electricity Buard 

(lJEU). Uganda National Parks (UNP). and Depaltmcnt of Energy. 

The tltanagcmcnt uf thc aqltatic resou rces in Uganda has heen earr ied lIlIl based Olt lIullleroltS la\\s 

and regulations. ullen \\itholtt published policies . As a lestlil. not IlItll':" ittlportaltce Iws becn 

attached to these laws (State of EII\ irollttlent Report I qq,I) . A lack of l'llIphasis of elt\ il onlllental 

issues has in the past limited public participation and ,l\\areness of tlte illlPOI lallce of the Itatmal 

n:sources. resulting in puor eonlttllll1ieatiolt dlallnds hcl\\ccn policy lIIakcrs and tltl; local populace. 

Toda~· . \\C sec greatcr a\\arCltess and gO\ert\llIent cOlllmitlllcnt to en\ iroltllll'ntal issucs. bul there is 

also an incrcased need to disselllimlle in/t}/,\lIalionlothe grasstoots IcH'I (Jmcllnllelll has takll 

somc posith c stcps to addrcss these problellls. Sottle of these steps illclttde the crl;alion of N EMA. 

and Ihc dralling of an cn ... ironmentallaw altd po1ic~·. It is therefore c\ ident thai Uganda is in thc 

process of rcalizing grcater cOlllmilmclt1 to nalural rcsolt\'ces managcment. 

lllC Ministry of Natural Rcsources, which inchllks lite departments of Water. Enelgy. Minerals 

and En vironmcntal Protection is responsible lor coordinating and cnhaneing natural H:sources 

managcmcnt, harmonizing the intercsts of the rcsource users. monitoring pollution 1e\'c1s, and 

ad\- ising gO\ crtlmcnt on policy and legislati\'c reforms for cnsuring sound environltlcntal 

managemcnt (State of the Environmcttt Rcport 11Il)/') . 

4.2 REGIONAL COOPERATION 

Uganda has many sharcd rcsoll\'ces. Eight riparian statcs depend upon the \\aters shared with 

Uganda. Thesc include: Kellya. Tanzania. Rwanda. Burundi. Sudan. Zaire. Eg~pt. and Erilrca . 

The regional countries have de\'c1opcd or arc dc ... c1oping schcmes for the CII\ irolllllcllial proteclioll 

of shall'll rcsourees , Slll11C of tltese include: Tlte Kagera Ri\ cr Basill Orgallizatioll. I.ake Vietol ia 

EII\ ilOllIlIclll l\1allagel11ellt Program. TI:<'( 'ON" .1:. alld the I.ake Vidol ia Fislter ks Or galli zatillll 

(L \'FO) . 

Tlte Ilced for cooperation for tltrec East Ali'ieall conlltries. Uganda. Kell~a and Tallzania. has bel'lI 

explcssed througlt \arious dTollto fontl a Il'giollal ftamC\\lHk. Fadt eoulltl~ 110\\ Itas a Naliollal 

Em ilOnlt\clllal Al'lion Plall (NEAP) nil' tllree plalls runls 011 I.akc VidOl ia delHamls tltmugh a 

Il'giollal mallage\llcnt frame\\ol'k. III ~Ia~ ll)l),1. tlte threc gO\'CI'lllllcllts cntered illto a joillt 

agrel'lt\elltlo iltlplel11cllt a Lake Victoria Em ilOlllllclIl 1\1allageillcIIl Plogralll A Tripaltitc 

agrcelllclltto litis effccl \\as sigtted August:' Illl)4 This agrceml~ lIt collstitutes a fral\le\\01 k luI' 

actioll full~ rcsponsivc to thc rcquirement for a Strategic Action Plall (SAP) Tlte SAP identifics. 

acklll}\\ledges alld allalyses thc trans!.>oumlary \\ater relatcd cn\ ironlllclltal COllcertlS \\hich the 

threc gO\cflllllcnts sharc ill comlllon . (LVEI\.1P JUlle IR 19%) 
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TIle World Bank and the Global Em·ironment Fund arc in the process of tunding the Lake Victoria 

Environmental Management Program that will deal with the control of\\atcr h~aeinLh mer the long 

ternl A Tripartite agreement on the usc of the proposed actions \\ ill be a topic of a Regional 

Workshop (Uganda. Rwanda. Tanzania. Kenya) being planncd b~ AL' and the University of 

Florida that \\ ill be scheduled follO\ving the completion of the ELVPE,.\ so that it will be available 

for n,:vlew and discussion. 

For thl! intcrmediate and long tenn control dlorts to bc successful. it is important that regional 

collaboration and the coordination of efforts is achie'ved Lo diminate duplication of efforts and to 

jointly consolidate a regional COlltrol plan that is both effceti\·e. monitorable. and mcets the goals of 

reducing the current and expccted impact of the \\ ater hyacinth infestation while limiting negativc 

em·ironmental impacts 

·t3 DONOR INTERESTS 

Resource management and othcr donor intcrests \ ary wiLh a COllllllon Lhemc of long term 

sustainable growth and economic de\ c!opmcnt. 

-IA INTERNATIONAL COOPER.t\ TION 

L"ganda reco!,rnizes the value of participation m global. rcglOnal and sub-regional emironmental 

activities. The L VEMP. TECHNONILE. and other interest groups and donors sueh as Unitcd 

:--Jations Food and Agricultural Organization (F AO) and L"nited NatIOns De'vciopment Program 

(UNDP) provide segments of regional collaboration. nle Unikd States Agcne~ lor International 

DC'velopment has pro'vided funds for a segment of Regional Collaboration on Water H~acinth 

Control issues. 

4.5 INTER~ATIONAL CONVE;\ITlONS, TREATIES AND AGREEME;\ITS 

Llganda is a signatory [0 a number of international COI1\ entlons and prottlcols protecting the 

CI1\ Ironlllcnt. SOllie of these lIIc1ude 

, tomention on thc Continental Shclf( 1(58) 

CoO\entlon on fishing and consen ation of the li\ IIlg resourccs of the high seas ( II):,X) 

Convcntlon on High St:as ( 11)58). 

Treaty banning Nuckar \Veapons Tests in the atmosphere in \)1I1I:r space and under Water 

( 19l13 ) 
.5 Treat~ on thc PrincIple gm ellllng the Acti\ itles of Statcs in thc E 'ploration amI usc of ollter 

space including the moon and other Cek:stial bodies ( 1%7) 

II African Convention on the Consenatlon of Nature and Natural Resources (19fi8) 

7. Convention on Wetlands of Intemationallmportance Especiall~ as Water Fowl Habi~lt (I l)71). 

8 Convention Concerning the Protection of the World Cultural and Natural Heritage (1471 ). 

t) CoO\cntion on International Tradc in Endangered Specics of Wild Fauna and Flora (CITES) 

( 1l)7~) 
III \'icnna COII\Clltion for the Prot~ctlon of the Ozone La~er 11'1~~) 

II \ Illlltrcal Protoeoilln Substanc;.:s lhat Deplele the Omnc La;. cr ( IIIX:,) 



12. Convention Concerning Sa rct y in the Usc or Asbestos ( Il)R:") . 

I J. The C'oll\ention 011 Biological Diversity (1l)()2) . 

14. The frame\\ork Convention on Climate eh'1I1ge (1 442). 

15. The Lake Victoria Environmental Management Program (Il)l):") 

Source: NEAP ( 1992) Re"ie\\ of Existing Legislation in the f'icld or Em ironment. 

5. ENVIRONMENTAL CONSEQUENCES 

5.1 IMPACTS Of I)REI'EIUmD ACTIONS 

The subsections listed ill Chapter J hm e heell rqll'atcd hen.: "ith emphasis Oil impacts to eaeh 

resource/topic alld indirect and indllced impacts to he tl eatcd \\ ithin l'adl topic ShOlt n:rsus 

Long-Term impacts arc discussed as appropri;!te for each topic ('wlllilati\ L' illlpacls aiL' dealt 

\\ ith within each topic as appropriate. 

To eliminate or reduce potential direct. illllill':cl and 01 illduced impacts !"lOm the proposed actions. 

contlolmeLllHlles "ill be takenlllldcr each orthe proposed actions As such, a Ic\iL'w or tile 

control measure is included under each or the topic areas" here potential illlpaL'ls ha\ e heen 

identified and outlined in this section . 

5.1.1 Land Use and Land lJsc Plans and Policies 

Chemical Control 

To reduce potential impacts rrom the urift or herbicides durillg treatment!'>. herhieide!'> \\ ill he IIot he 

applied by aircraft when \\ind spceds ale at or above R.3 km/hr GlOund applications lIlay he 

made in sheltered areas with wind speeds or up to 13 km/hr. In both ground and aerial 

applications. proper drift control agents \\ ill be added to the rormulation to reduce herbil:ide drift 

rrom the target area. 111ese control measures "ill limit incidcnce!'> of urill rrom chemical spra~ illg 

tltat could aOect the surrounding land area. 

Mechanical Control 

No dill:cl. indil L'cI or illdllced ;llh CI se impact!'> ha\L' heell ilkllt i til'll rlOlll the IllL'L'hallicil Cllllt 1111 

lIlL'a!'>lIre. 'Ille disposal !'>ites \\ hidl h;l\ C hCL'n idl:1lt i lied \\ ill Ilut alter lalld lise or land liSt.: plalls 

The idcnt ified disposal sites I()r the O\\en Falls Dam and POI t nell sitcs ha\L' L'xistillg haul I oatis 

alld most likely will rcquire more maintenance than tllL'~ :l1L' currelltl~ rL'cci\·ing. The clllluitioll or 

these roads can olll~' i11lpro\'e tlue tll the incle:lsed attcntion The disposal sites at the Kagera Ri\ er 

dispo!'>al'lIea arc located :\\\ay rlOlll thc riHT Oil (lId agrklllllllall:llld It i!'> e.'<IK'Ctcd that the soil 

conditions \\ ill imprO\ c due to the liL-composition or the disposed \\ ater h~ acillt h!'> . 

Hiologiclll Control 

No lhree!. indirect or induced impacts Ita\ e bccn identified rrom the biological control to lalld IISC 

or lalld USl' plans The biological control agents are \\ater h~ aeillth specific and thus posc no 

thrcat to terrestrial plallt species . 



5.1.2 Hydrology 

Because the removal of \\ater hyacinth by any means (mechanical. biological. chemical) is not 

expected to impact water mo\'ement pattems. water quantity or \\ater qualit~. and overall impacts 

to hydrolog~ arc not expected. 

5.1.3 Water Quality 

111C negati\e effects on \\ater quality that \\~ller hyacinth mats have \\ould be alleviated b~ the 

control progranl. 111e usc ofbtological control agents. mechanical e4uipment or the application of 

herbicides in the region for \\ ater hyacinth control is nol e'\pccted to adversc\~ affect \\atcr quality 

(sec section 5.1 3.2 below). An~ herbicides lIsed \\ould bc applied in accordance "iLIt US-EPA 

laws and regulations in accordance with all labc\ directions. and safeguards will be takcn to contain 

any potential oil and fuel spills from mechanical eqUipment operations. 

Chemical Control: 

111e chemical control component of the proposed program is expected to require smaller amounts of 

herbicide each year down to sOl11e maintenance Ic\(:1 as the infestation IS controlled. \V11ilc water 

hyacinth willlikdy ne\er be completely eradicated from the region. it can be reduced to a 

controllable level. The candidate herbicides acti\e IIlgredienls (GI~ phosale. 2. 4-D) arc used in the 

catchment area in agricultural applications (NARO Rcport on Pre-Herbicide Application Studics ' 

Water Hyacinth Control. May 1446). Because some of the herbicide from terrestrial applications 

eventually reaches Lake \\aters through runoff and irrigation retum flows. background levels of 

herbicides \\ere investigated by NARO in Pan Lake at Kajjansi using t\\O different methods of 

anal~ sis. analysis using Gas Liquid Chromalography. \\as not abl..: to detect the presence of 2. 4-D. 

and Glyphosate. The second method. Anodc Stripplllg Volta.nunetric. showed a statistical 

probability that 2. 4-D and GI~ phosate arc present in Lakc Victoria \Vater. but at insignificant 

levels (NARO Rcport on Pre-Hcrbicide Applicatioll Studies. Water H~ aCll1th Control. Ma~ 

19%). 

TIle Minist~ of Agriculture. Animallndust~ and Fishcnes (~IAAIF) \\ill oversee the control 

program. including appro\ing the hcrbieide rcsiduc monitoring protocol cach ~ ear pnor to thc start 

nf the spra~ ing operaltolL Tllc mtcnslvc \\alcr sampling thal accompanied thc In-Lake Ilcrbicide 

Trials found low to undetectable n.:sidues. with all residues \\dlundcr the US-EPA and Naliollal 

allo\\able limits \\ ithm a le\\ hours of trcatm":lIt as has also been thc case 111 the NTCWII Pond and 

Laborato~ Tnals conducted in Uganda. and also 111 sLudil:s carried oul l)lltside Uganda The 

predollllnant herbicidcs to be used in [he operatIOnal control program \\ ill be Weccbr 64 (2 ,~-D) . 

and Rodeo (Glyphosald Othl:r hl:rblcide formulations that becomc :.l\ ailabk with proper 

registrations for usc on \\ atcr h~ aClIlths \\ ill h..: rC\lC\\ ed for dTedl\ cncss and inclusion in thc 

chemical control program 

IN LAKE HERBICIDE TRIALS 

Water Quality data from the In-Lake HerbiCide T nals. WazllnclI~ a Ba~. Lake Victoria. Uganda sho\\ed 

lhat thcre \\l:rc 110 Ill:gati\l.: IInpacts assoclatcd \\ Ith thl: usc of aquatic herbiCides for th\.! control of \\·ater 

h~ acinth in La!..\.! VictOria Watcr Quality parallletl:rs salllpled and kstl:d during the trials \\crc Sccchi 

Jl:pth. \\atl:r temperature. pI-I. dissol\cd o:'\~ gcn. Phospholus and 'i ttrog..:n 
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The results presented in the In-I.n"e Iled)ieide Trials Reporl arc rl'portcd 10 be in agreemelll \\ ith Ihe 

paranleters lesled durillg routille samplillg exercises conducted by (Igallda's Naliollal Water and Sewerage 

Corpomtioll at Gaba II Waler Works 

SECCIII DEI'TII SAMPLES 

Seechi Depth \'aried betweell a minimum of 0.1 110 lIleler 10 a maxilllum of I 04 nlelers : the mcan levels 

\'aried from a minimum of 0.5<.) lIIetels to a IlI ~lxilllum of I.n lIIelers . Secchi Deplh n:adings increased as 

dislanccs increased away from the plots into open \\ater. Secehi Dcpth \\as IlCltlikcly to ha\e bem afTected 

by limited herbicide treatlllenls or decaying \ egetalion. but \\ould hm c been influenced 1II0re by nalural 

condilions such as algae blooms. slonn e\enls. \\ ind illduced currcllls or upwellings. and migratory 

\\ aterh~'acinlh mats . 

WATEI~ TEI\IPEnATIflUi: SAMPl.ES 

Water temperatures \\en; eOllstant tillollgholll Ihe II in Is nllcltlating bdmx': l1 a minimlllll 24 . .1 (' to a 

maximum of 29.1 C. 111e minimulll lIIean \\<IS 20 .2 C and the maximum mean \\as 26.R C. No significant 

difTerenee \\as observed between plots. hO\\l'\cr ternperatures \\ere ohserved to he cooler:' metcrs illlo Ihe 

mat and increased at distances away from the plols into opcn \\aters . Temperatures an; not likely Lo Imve 

been affected by the limiled herbicide treatmenls or decaying \egelalion. hul \\ould have been influenced 

more by natural conditions such as solar radiation. cloudy or hazy conditions. wind induced eunents or 

upwellillgs or migralory water h~acinlh nlals . 

I'll SAMPLES 

pi I \alues varied \\idely \\ithin and betweell plols Irom a minimurn of pi I .. 72 to a maxillllllll of pit R.04 . 

No significanl differences were observed bel\\een plols and the conLrol plot. ho\\e\'er sarnple points 5 

mcters into the plot generally had lo\\er pi I readings ami pI I increased into the open \\ater areas . 

Migratory h~aeinlh mats and decomposilion oflrealed and unlreated h~ acinth \\cn: also likely conlribulors 

10 \\ idc\y \ arying pI I \ alues . 

DISSOLVED OXYGEN SAI\IPLES 

Dissolvcd Oxygen (DO) fluctuated \\ ithin plols dmillg the Irial pcriod ranging from a minilllum 0.4 Illg/L 

(0" ppm) to a maximulII of7.2mg/L (72 ppm). The lI1eanOO bel" langed fmm a lIIinilllum ofJ.O 

lng/I, (.1 0 PPIII) to a nw.xillllllli nu:all of:' J llIgll , (~ . ~ pplll) DO k\'cls IIsllall~ illcrcased \\ith gleater 

distance fi 'om the plot edge into opcn \\alcr areas . 1)0 levels did not dilTer significantly bel\\een treated 

plots allllthe control plol. Migrator~ \\ater hyacinth lIIals \\ere plohabl~ Ihe 1I10st influenlial factor 

affecting DO readings. but \\a\'es or \\ind induced clIncnts and up\\cllings l.:Ould also have pla~ed a faelor. 

Migratory h~ aeinth mals block sunlight thereb~ 1l"lIIlClIlg ph~ toplankton oxygcn pi oduclion . In addilion. 

naturall~ occurring dccomposit ion or hel hlcide illlhiced deCOlllpoc;lt illn (If thc \\ atcr h~'ac i nth llIay cause 

rcductiolls in DO levels . 

PIIOSPIIOI~lIS, REACTIVE (1'0./) AND PIIOSPIIOIWS, TOTAL WO/ ) SAI\IPLI~S 

Reacti\'e Phosphorus eonccntrations ranged bcl\\cen 0.0 I IIIg/L (0 .0 I pplll) to a nlllxilllulll of 042 mg/L 

(0.42 ppm) lhe trial period. The mcanlc\'c\s for Rc..'1cli\·e P rangcd flOm a minimulII ofO.Ollllg/L (0 .01 

ppm) to a maxilllllllllllean of 0.075 IIIg/L (0 .1175 ppm) DilTercnees \\cre ohserved \\ithin plots anti 

Reaeti\ e P concentrations Ie\ cis lIsually decreased \\ ith greater dislance r. 0111 the plot edge into open water 



areas . Migratory water hyacinth mats \ .. ere probably the most mfluential factor affecting Phosphorus 
readings. but weather. "ater currents and upwcllings could also ha\e played a factor. No significant 
differences were observed beP,\een plots and the control plot. 

Total Phosphorus concentrations ranged beP,\een a minimum ofOJlI mg/L (0.01 ppm) to a maximum of 
1.33 mg/L (1.33 ppm) during the trial period TIle mean levels for Total P ranged from a minimum of O.IS 
mglL (0. 15 ppm) to a maximum mean of 0 3(, mg/L (0 .3(, ppm) ~o significant differences \ .. ere observed 
beP,\cen plots and the control plot. but differences dId appear \\ ithin plots . Total P concentrations levels 
usually decreased with greater distance from the plot edge into open \\ater areas . Migratory \\ater h~acinth 
mats were probably the most influential factor alfecllllg Total P readings. but waves or \"lIId induced 
currents and up\\ellings could also ha\'e played a ractor. 

NITRITE, LR (NOz' ) AND NITRATE, I\IR (NOJ ' ) SAMPLES 

Nitrite concentratIons ranging from beP,\cen a mlllimllm of 0 00 mglL (0.00 ppm) to a maXIITIUm of 0 16 
mgIL (0.16 ppm) were observed during the trial period. TIle mean levels for Nitrite ranged from a 
minimum of 0.00 mg/L (0.00 ppm) to a maximulll mean of 0.003 mg/L (O.O(D ppm). No significant 
differences werc obscrved bep,\'een plots and the control plot. howe\ er differences were seen within plots. 
Nitrite concentration levels usually decreased \\itll greater distance from the plot edge into open \\aler. 
although these decreases were marginal. As stated abovc. many em ironmental factors can intluence nitrite 
levels. 

Nitrate concentrations ranging from bep,\"een a mlllimum of 0 O:! mg/L (0 .02 ppm) to a maximum of 0.11 0 
mg/L (0.110 ppm) were obsened during the tnal period. TIle ml!an I\.!\els for Nitrate ranged from a 
minimum 0[0.07 mg/L (0 .07 ppm) to a maximum mean of 0.082 IIlgiL (0 .082 ppm). Nitrate cOllcentration 
levels fluctuated slightly beP,\'een plots. though no significant differences werc obse .... ed betm!cn plots and 
the control plot or within plots . As stated abo .. c. man~ em irOlilllental factors can influence nitrite le\cls. 

Table 8: Maximum Contaminant Levels (MCL -l'SA) for the candidate herbicides. Source: United 
States Government Printing Office Access, 1997. 

Herbicide Potable Water (/-lg L I)' Flsh/Shelliish (mg Kg·I)J 

2.4-D 70~ I (lOI I Oil' 

Glyphosate 700! tl 2:' /.' (l" 

:'-Jotes: 

I. I ~Ig L 1 is equal to I II\glL \: 10 ,; or I part pcr billion (ppb) . 
2. lSEPA-4()CFR l-tl (,J (d«»' Fl!deral R~glslcr. Dccelllb~r <0. Il/l):! . Rl!\,lscuasof)O/ 12/<)(j 

USEP,\ - -to eFR 141.61 (c) (27). Federal Register. Janua~ 17, IlN4 Rl!\lsed as of 30/ 12/Qh 
.-l, I mg/kg = I mg/L :-> 10" or I part per million (ppm) 

USEPA - 40 CFR ISO 142 (f). Federal RegIster. re\isL'd as orJlIl~ I. 1l)4(j . 
O. l SEPA .. -W CFR I SO 3114 (b). Federal Rl!glsler, re\ Is~d as or Jul~ I. I l/l)(, 
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ImSIDUE WATER SAI\IPLES 

A total or I ~() water residue samples \\ere colkl:ted during the III-Lake Ilcrhicide Trials . I krbicide residue 
b'ds were anal~ zed at North Coast Laboratories in the USA aill.! at I\lakerere Uni\ el sity in Kalllpala. 
lIganda. The results are outlined helow and presented in the 1'0110\\ ing Table. 

Makerere University - Kampala 

2,4-D: 2. 4-D concentrations ill \\atcr flOIll in alllillear till' tll'atml'nt plots lallgcd rrolll a Illaximllln or 
17~pg L 1 (175ppb) to a lIIinilllulII of, ' (1.1)( pg I, 1 (0 () I ppl» I\.la:-;illllllll b ds appeal ed t\\O hours aner 
application . Samples taken ~ lIIetels illside tile lIIat (lIcatllll'lIt plot) illltially e'\cceding the I\.WI.·s and 
\\ithin 2·~ hours bds \\ere helm\ the 1\1(,1.. ill all plots for the remainder of the trial pCliod. Refer to 
Appendix B for fillther details . 

GLYPIIOSATE : Glyphosate com.:entlatiolls ill \\atl'r lallged rrolll a lIIaximullI or 2.t.5pg L 1 (245ppb) to a 
lIIinilllullI or -: tJ.(11 ~lg L" «(Ull ppb) . I\laxillllllnbds appeared t\\O hOlliS nlkr application. Salllpies 
taken 5 Illeters inside the lIIat \'.ele at alltillles belO\\ the I\WI. in all plots. Refer to AppClldix 13 for further 
details. 

North Coast Laborntol'ies, lISA 

2,4 - D: 2.4-0 concentrations ranged rrolll non-detectable to 500 pg L 1 (5()O ppb). The highest le\·d 
appeared t\\"o hours aner applicatioll \\ ith the sample taken ~ mL'lers inside the trealcd plots (Tahle 10). 
whieh conespollds to the highest 2. 4-D eOIlt.:t.:ntratiolls deteeted at Makerere llni\"ersity. Analysis reveals 
that the MaxilllullI Contalllillant Lt.:wl (MeL) for drinking \\ater of70 ~lg L" (70 ppb) \\as never exceeded 
olltside the trcatlllent area (e.g. edge. 3(). alit! 100 meters). and \\ ithill 4R hours residue levels were nearing 
the I\ICL inside the treatlllent area.. Residue levels or 2..1-1) could periodically he detected directly inside 
(:'i IIIl'1ers in) the treated plots to Ie\ds or I II pg I. 1 (I.() pp!». the lIIinillllllll la!>()\atol~ ' dL'ledioll !cH'1 for 
lA-I> walcr I esidues . 

G L \"I'IIOSA TE: GI~ phosate concentrations in \\ alcr ranged 1'10111 lion deleetable to ~()O JIg 1; 1 (500 ppb). 
The highest le\cI appealellt\\o hours ancr application nom a salllple takell ~ llIetels inside the tieatlllellt 
area (Tahle 10). \\ hidl again concsponds to the highest gl~ phusate cOllcelltrations detected at Makerere 
l.Ini\ ersit) Analysis re\ eals that ror colleeted salllples the 1\ la ximulII COJltaminant Le\ cI (I\.1CL) for 
drinkillg \\ ater or 700 ~lg L" (700 ppb) \\as nc\ er exceeded Cit her inside or outside the tl eatillent area (e.g. 
5 Illeters inside. edge. 30. and 100 IIIclers). Glyphosate residues 011 Day 2 (4X hOlIl saner application) \\ere 
not detected inside (5 metcrs in) or outside the treatment areas and the~ remained undeteetahle for the 
balance or trial period. The minimulII laboratory detect ion limit ror (i1~ phosate residues in \\ ater samples 
is ~o Itg L 1 (50 pph) 
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Table 9: Herbicide residues for In Lake water collected from herbicide plots in Wazimenya Bay, Lake 
Victoria following treatment of water hyacinth with maximum rates of 2, 4-D and Glyphosate. 
Residues reported in J.1g L- t (ppb). 

Time after treatment 

Plot Site 0 2lrrs Iday 2 7 14 21 30 

A(GI~ phosate) () 140 64 0 II () 0 
I 42 () () (J () () 0 
2 () () () I) () () () 0 
J 0 0 () () () () () () 

O(Glyphosatc) 0 0 5()() () () () 0 
I 17 I) () 0 () () () 

2 0 () () 0 () 0 
3 0 0 () () () () 0 

8(2_ 4-0) 0 0 160 14 120 :' 2 () 0 
I 33 2 0 Il () () 

2 0 () 0 0 0 () 

3 0 2 () 0 () () () 

C(2_ 4-0) 0 0 560 52 () () 
, 

I 0 43 0 0 () () 

2 0 7 0 () 0 0 
3 1 0 0 0 0 

E(Control) 
GI~ phosah: 0 () () () Il () () () 

I 0 0 () () () () () 

1 0 () () (J () () () 
~ I) () 0 -' () () () () 

2.4-D I) () II () () f) () () (J 

I 0 () () () () () , () I) () () I) () () () -
3 () IJ (J (J () () 

Source In-Lake Herbicide Trials Results & Conclusion Report (1\Ia~ 1(47) 

Site 0 -= ,"side treatt!d plots. I -= ..:dge of treallx\ plol. 2 ::; 3() llIeh.:rs from treated plot and 3 ::: IO() meters 
from treated plot - = no data collected 



There arc \ ariolls \\ater usc rest. iclions associated \\ ith the candidate hL" hiL'ides as l'olkJ\\s: 

• Weedar ()4 (2. 4-0 Amine) : Delay the usc ortrcated \\alers ror in igation ami domestic 

purposes ror thrce weeks allcr treatment unless an appro\'ed assay shfH\S thatthc \\ater does not 

conlain more Ihan 0.10 ppm 2. 4-D acid (Weedar (,4 Specilllen Label. FOlln No. t):;O()). EPA 

ApprO\ed: 6/3194). 

• Rodeo (Glyphosate): There is no restriction on Ihe use or healed \\ ater fiJI' inigat ion. 

recreation or domestic purposes. Do nol apply \\ilhin O.RO kll' or all actin' polahle \\aler illtake 

(Rodeo Technical Facl Sheet. Augusl IlNJ). 

Conclusion 
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Based on Ihe rcsults reported in thc In-Lake Ilcrhicide Trials. Results and Conclusions. it can he concluded 

that the he.bicides WEEDAR (vI (2A D) and RODEO (GI~ phosate) had no signilicant illlpacts 011 \\aler 

quality or on Ihe aqualic ecosystem in alltl arollnd Ihe tn:attm:nt areas . No ollsen ahle lIegati\'e illlpacts 

\\ el e I cpO! ted as a result or eitller the applicat ion of I lie IIl'l'hiL'ide PI' I he I eS1I11 illg deL'lllllposit ion or I he 

\\aler hyacinth mats. The In-Lake Ilcrhieide Trials Reporl reClJlIlIllended Ihal Ihe potenlialuse or these t\\O 

aquatic herbicidcs be incorporated into the Em ironlllelltal Impact Study ror the conI rol or \\ ater h~ acinth in 

Lake Victoria and thc region. The bcnefits associated \\ ith the lise or aquatic herbicides in an integrated 

\\ aIel' h~ acilllh control progralll in Lake Victoria \\ ould reduL'e 1.'11\ illllllllental impaets assoeialed \\ ith the 

conlinlled gro\\th or water hyacinth. \\ ilh 110 ad\l:rse em ironllll'nlal impacls . 

In colllparing thc cmeae), of the t\\O c'lIIdidate herbicides. WEEDAR h,t (2.4-D) prO\ ided quicker knock 

do\\n orthe vegetation while RODEO (GI~phosate) provided a gleater dl'glee Orc()ntrol frolll post 

treatlllent Day 14 through Day 4() . Due to the \arious \\ater use .eslliclions associatell \vith Weedar ().J. 

Rodeo "ould provide a greater degree or nexibility (during dr~ pc. iuds) 1'01' use ill all operational control 

progralll . 

The aqualie herbicides RODEO and WEEDAR (j4 call be used III all illlcgratcd \\ate. hyacinth conlrol 

program "ithollt ad\crsc envirollJllcntal impacts 011 humans or the aquatic ell\ ironmellt ir properly applicd 

alld used in accordance "ith the lIlanuracturcrs label directiuns . 

Inlhe expelillleillal helbicide applil-alions L'omlilcled in Lak Vil'llllia . II \\as lillllllilhal helhicide 

L'ollcentrations \\ere belo\\' the MaxilllulIl ('olltmllillalll LL'\elS for lh inkillg \\ater inulled.atcly 

/i.)lkming tn:atlllCllt ror Rtldco (GI~phosale) and \\ithin sewll (7) da~<; ror Weedar (i4 (2. <I -D) 

spra~ed althe nla,\illlull.labcl applicalion latcs 

5.' .3.1 IlerbicicJe 8reakdown ancJ Em ironlllcnial PcrsistclIl'e 

Whell herbicides are sprayed 01110 the "aler h)acillth mats. a IlIll1lbe. orddTerell1 processes occur 

Both Wecdar 64 (2A-D) and Rodeo (GI~ "hosatc) arc s~ slemie he. bieides. Thc herbicide is 

applied directly to the "atcr h~aeinth plalll. The plallt bn cs abso. b the chemical and .t is thell 

trails-located throughout Ihe plants systcm. Ilcrbicidcs lIIay billd to organic particles in the "atcr 

or soil or onlo plants . Some or Ihe herbicide "ill nlso elltcr Ihe \\<ltcr "hele il IIl1de'gOl;s a 

cOlllplex series of reactions and breaks down into olher chelllical compounds. The rate or 



herbicide breakdown will depend on pH. water temperature. the presence of algae. and bactcna to 
metabolize the chemicalllletabolism by plants (ESAIMadronc 19X4) 

Rodeo (Glyphosate) IS considercd to be relatively non-persIstent. due pnmarily to microbial 
decomposition. It rapidly and tightly binds to soil and clay partIcles and organic detntus in the 
water column. Once bOWld to suspended soil particles. its persistence in the \\ater column is 
determined by temperature. degree of water movement. \\ ater pH. and type of soil present (Grell 
14X3). (Also see In-Lake Herbicide Trials results) . 

A re\ iew of 34 papers concerning the persistence of 2.4-0 in \\'akr under both laboratory and field 
conditions concluded that ( I) under laborator: conditions. 2.4-0 repeatedly decomposed in \vater in 
periods of hours to da~ s: (2) under some warnl water field conditions. 2.4-0 has repeatedl ~ been 
sho\\n to be reduced to non detectable levels (low ppb range) in closed water bodies in 
approximately I month. and (3) persistence of 1.4-0 at extn:mcl~ 10\\ levels may be encouraged by 
\\ater movements in lakes. reservoirs. and streams (Gren 19X3). Also. 2.4-0 may break do\\n due 
to photo decomposition or by algal or bacterial decomposition (ESA/l\.ladrone IqR .. q. 

Experimental applications of 2.4-0 and Glyphosate in Lake Victoria. Wazimenya Bay using the 
maximum application rates sho\\ed that even at these high applicatIon rates. dissipation of the 
herbicides o\cr the 30-day sanlpling period \\as demonstrated for both surface and bottom \\ater 
samples. Initial residues in the 2-hour post-treatment samples sometimes exceeded the 70 ppb 
Federal allo\\ance residue level for 2. 4-0. and the m~lori t~ of I-Jay samples reported le\'els below 
70 ppb \\ith generally undetectable and only .. trace quantities after 7-days . Initial reSIdues in the 2-
hour post-treatment were below the 700 ppb Federal allowance residue level for Glyphosate. with 
generally undetectable and only trace quantities after I-day. (In-Lake Herbicide Trials Report) . 

Herbicides residues from the proposed program \\ould be expected to be lower and to diSSIpate 
more quickly than in this study because of the lower uniform application rates of the candidate 
herbicides . Monitoring chemical residucs of Wee dar 04 (2A-0) \\ould bc continued under the 
proposed Operational Control Program. Rodeo (Glyphosatc) monitoring \\ould not be performed 
because It inactIvates so rapidly as demonstrated in the In-Lake Herbicide Trials . 

5.1 .3.2 Potential for IIIlJ)act From Repeated Chemical Control \Ieasure. 

GI~ phosate herlllcides dissipate and degrade \er: rapidl~ III aquatic s~ stems. They also dilute \-Cry 
rapidly in tlowing or deep \\ater bodies . Reslllts frolll numerous sfudies demonstrate that 
GI ~ phosate dissipates qUIte rapidly in the envIronment. \\ Ith half 11\ es 111 all cases of less than one 
~ ear ;,Uld t~picall~ less than 60 da~s . E\enlhollgh small k\ds ha\~ be~n detected in soils one ~ ear 
ancr treatment. then: \\as no bUIld lip of GI~ phosale residues aHer ~ earl~ appl icatIons (Monsanto 
I Ql) 5). 11le studies also demonstrate that GI~ phosate does not accumulate after mUltiple 
applications. either dunng the same year or o\er several ~ ears (F~ng et al. (14QO). Goldsborough 
and Beck (1984). Goldsborough and Bro\\lt (I Q(3) Thus the chemical characteristics of 
gl ~ phosate and ItS metabolites arc such that thc~ are not expected to bioaccumulate in animal 
tissues lllis is due to their high water solubilit~ and extremely 10\\ actanol/\\ater partitlOn 
coefficients (Montgomery. JI)l)3). llle In-Lake Herhic lde Trials fi.lrth~r demonstrated that 
GI ~ phosate \\as nOli detectable \\ ith in 2 .. Ja~ s 1'0110\\ lIIg Jppl icatloll 1I1 Lake Victona 
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Dissiplltioll of 2.4-0 is Illostl~ hy llIinohial degradation !\ slllall :1111011111 of pholodecollIposition 
~lIId breakdown by toicrant plants also occurs . ('ompkll: decomposilion usually takes place liner 
at)Oul 2 \\ee~s :lIId call be as shorl as I \\eek ill rich. \\:lrJnnalural \\alers . 2.4-D hreaks do\\n 
into naturally occurring compounds. including carbon dio'(idc. \\all:r. ammonia and chlorine. Like 
GI~ piJosate. thl're arc 110 cumulativc impacts of the hel bicide. It hreaks do\\ II quite rapidly alld 
docs 1I0t bioacculIlulate (Otto cl al. 19R3). The III-Lake I krhicide Trials further demonstrated 
that onl~ trace bcls of 2 . ..J-D were present ~() da~ s folio" ing application ill La~c Victoria . 

5.\.3.3 The Impact of I)ecomposing Waler I1yacinlh and S('(lilllcnlntion 10 the Lake Bollolll 

Water Ilyacillth "ith a fresh biomass Orr)()o IIIclric tons/ha ((IOO.OIIIl ~g/ha. :In a\l'rage \\eight) 
\\ill lime a dry weight apPIO:xilllatdy h'!;, uflhe fresh \\eighl (Knipling eI al 1')71l) . '1 heicilll"l'. Ihe 
dr~' biolllass \\ ill he ~(j mclric tons/ha (.1().I)()() kg/lla). Wilen I realnl \\ itll herbicides. 
approxilllately 75'~~ (27 mclric lons/ha or 27.00() kg/hal ofbiolllass oxidi7.es allhe \\aler sm(:lce 
depcndillg upon cmironlllcnial conditions. The halallce of 25";, (I) mellic tons/lla or l)()()() kg/hal 
sinks or is unaccoullted for (\ lalkr 11Ig I ). This lotal is close to a similar stud~ (Jo~ ce. Il)R5) 
"hieh gi\es a lolal \allle of IO . ~7 T/lla (ilr tleating a IOO'!;, inlCstalioll ill an experinll'nlallank . 

Thus. from the above studies it appears lhat orgallic dclrilus that results 1'10111 spm~illg \\aler 
h~ aeillth is abollt I) metric Tonsllia (total) and the dclritus that 1'01 illS annually ullder Ii\ illg 
hyacinths due to natural gro\\ th and death of plants is ahollt the same 

The control of\\ater hyacinth using herbicides should IIotnegati\dy impact Dissohed Ol(~gen 
(DO) le\ e1s in Lake Victoria as a result of Ihe biological degl adalion of the 01 ganic maici ial. 
Dming the In-Lake Ilcrbicide Trials, il \\ as (ound that dissuh ed ()"~ gell Ic\cls ulldcr the h~ acinth 
mats" as relatively low. and thus decomposition of the tleatcd h~ aeiJllh \\ ollklnot (inlhel a frect 
fish populations in and around \\ aler h~ acini h llIats . No rese:! reh has been spccitically eunducted 
011 the possibility ofdcox~genation due to rapid degradation, ho\\c\er se\eral authors havc 
mentioned it as a concern (Lin7.. 191/2) . Sacher ( 197R) repolts that deox~ genalion is not likd~ in 
Ihe usc of Rodco herbicide dlle to the rdati\ l'h slo\\ mode or hcrhicidal al'lion 

Thc proposed ilJtegrated Water lI~aeilJlh COlltwl Proglam \\illledllce the total hectares (If\\ater 
h~aeinth in the legion. The result \\ill he illcreased dissohed ox~gcn bcls ill \\aters l)feSl~ ntl~ 

emel'l'd (infested) hy "aler 1"·:H.: illlh Illats 

The nate or lIerbiddc ErrertiHncsS (1\ ill nllt{') 

DUling the In-Lake Ilclhicide Trials. it \\as delllousiralcd Ihat R(lliL-O «jl~ phosale) allli WCl'dar (1 ,1 

(2A-D) sho\\ed plant symptoJJ1s appealiJlg \\ithiu 4-R hours aOer hl'rbicide application . Rodeo 
Irealed plots sho\\cd that lO";, (If the \\aler h~acillih planls 1l'1II:lIIIl'11 health\ al postlleallul'1I1 da~ 
:W \\ ith 0 to 11)% healthy plants on posttrcatment day 40 \\'cedar ('4 trcated plots sh(J\\cd lhat 
2011 ;, or the \\ater h~ acillth plants remaincd healthy lit post treatllll'lli day ~() \\ ith 1011;, heallh~ 
plants on posttreatmcnt day 40 (In·Lake I klhicide Tlials Repolt. I\la~' 1t/1J7) Visual clTeets 
inclmle gradual wiltillg. ~ e\lowing. follt)\\ed h~ cUJJ1plete l)J"(m lIiug. deterioration of plant tisStK'S 
and ultimate decomposition of the lImlem ater roots and I hiwmcs 



Biological Control 

There are no foreseen direct. indirect and or induced impacts from the biological control segment of 
the proposed action on \\atcr quali~ . TIlt: reduction in \\atcr hyacinths will Improve \\ater qllali~' 
Via the rcduction in decaying biomass. 

Mechanical Control 

Potential oil or fuel spills and grounding of mechanical equipment on the lake bottom could 
produce temporary impacts to \\ater qualit~ For a safe guard. it is recommended that proper 
containment booms accompany the mechanical haryesting equipment for deployment in the e\ent of 
an accidental oil or fuel spill. Potential impacts due to increased turbidity from propulsion and thc 
grounding of equipment during the unloading process is expected to be minimal and localized. 

5.1 A Aquatic Ecosystem 

Fish and Aquatic Life. 

TIll: water h~acinth control program is expectcd to bencfit fish and aquatic life by reducing the 
extent of this non-native plant infestation. No ad\ erse negatln! Illlpacts to fish and aquatic life arc 
expected from biological or mechanical control or the placement of booms. Mechanical 
har\'csting and placement of booms ll1a~ dismpt the natural habitat of fish during the actual 
operations. but this \\ould be temporary. 

Chemical Control: 

TIle chemical control component docs not pose Significant nsk to fish 111 the region. as explained in 
detail below. Known toll:ratlce levels of fish and aquatic lIl\ertebrates to Rodeo (Glyphosate) atld 
Weedar ll4 (lA-D) are considerabl~ higher than the maXlIllum residue levels reasonably expected 
from the herbicide control program Application rates. restrictions and reSidual le\'cls arc outlined 
in Section 5.1 .3. Water Quallt~ 

FISH TISSUE RESlDlE ANALYSIS. IN-L.\KE HERBICIDE TRIALS 

Fish \\ere colkcled dUring the In-Lake Ilcrbiclde Tnals and herbicide reSidue Ie\ cis \\-ere analyzed at 
AN RESCO LaboratOries III the L SA and at ;\Iakerere l.lnl\ ersit~ III Kampala. l gallda. The results arc 
outlined bclo\\ and presented in the following Table 
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Glyphosate and 2.4-0 \\as non detectabk in fish tissue sampks dunng the tnal period. Fish fry "ere 
visible at most times in all sample points at all plots . Beha\·ior and mobilit) were normal at all times. No 
dead fish \\ere c\er obscf\ed TIle minllnulll detcctlOn limit for 1.4-0 in fish tissue is 0 05 mglkg (0 O=' 
ppm or :'0 ppb). 



Tahle 10: lIerbicide residues r()J' Fish Tissue rrom h<'rhidde plots ill Wa1.imell)'ll Bay, Lal{e Victo.-in 
rollowing treatment or wnter hyacinth with maximum rates or Glyphosate and 2, 4-D. Residues 
r<'ported in mg kg ·1 (ppm). North Coast Lahoratories, (ISA. 

Plot 

A (GI~ phosate) 
D (GI~phosatc) 
n (2.4 D) 
C (2..1 \}) 
E (GI~ phosale) 
E (2.,1 D) 

Material 

Tilapia 

Tilapia 

Tilapia 

- -= No data allah sis a\'ailahk 

FISII OBSEln' ATIONS 

Time after treatment (days) 

o 7 21 

() () 

Il () () 

A total ono fish obscrvatiolls \\erc scheduled durillg the III-Lake I klhieidc '1'1 ials Fish \\ollld not slln·i\'c 
in the cagcs "hich resulted in obsen illg fish in alld around the plllts . As a Icsult. lish \\ere not restricted in 
1II00'Clllent and \\crc frcc to travel in alld out of plots representing a 11101 e normal and nalural C\ enl. Fish 
fr~ tjll\eniles) observcd during the trial period \\ere fOllnd hek\\ illg 1101 III ally. displa~ illg typical swimming 
posture and lIIobility at all points \\ithin Ihe plots, 

Studies in southeastern Unitcd States ha\ e found that fish in \ er~ stalic watLTS do ahsorh 2.<1-D. 
bllt it dissipatcs within a fcw da~ s, A residuc limit of 1,0 ppll1 for 2.4-\) has heen sel by the 
t1SEP A for fish flesh (21 erR I (>:'U (0), In aquatic applications of 2 . .t-D in Oklahoma and 
Washington by OUo el al. (Il)R~). fish flesh samples \\cre found to hc \\ell \\ ithin the estahlished 
food additivc tolerancc of I 0 ppll1 despitc the \er~ high application ratcs IIsed , Also. 2.·I-D has 
not hecn sltO\\ II to acculllulate in thc flesh of fish. hlue crahs. or benthic ill\ cltebralcs (GI!:n Il)R3) 

(iI~phosatc docs nol h:1\c a loxie cffcct on aquatic life allll is Idali\ch lion PCISiSll'lI1 inlhe 
l'1I\ ilOllIIll'nl. pi illlal i I~ dlle 10 lIlil'lIlhia I deClllllpllsil ion II is I :Ipidh' a III I I ighll~ hOlllld 10 soi I 
pal licks It docs nol hioacculllulale inlhc rood chain Ikcallse or ils lapid inacli\alillll in \\atcr. 
il is lIolcxpected 10 a!herscly affeel aqllalic life Lalka (It)t)l) has cOllclllded Ihal unlike plant 
lisslIes. residuals arc not found in fish heeallse Ihere is no allilJil~' hcl\\een glyphosale lIIoil-CUil- and 
Ihe I~picall~ lipophilic fish lissue. IkeallsL' orhlgh \\:lln solu"tlil~ allll aflillil~ 10 sedilllcnl 
p:lIlie\cs. any gl~ phllsale \\ ill pass IIl1challged 1111 ough Ihl' 1II0ulh III gdls. 1L'lIlailllll!,'. eilher ill 
sollllion or suspended particulates 

A pUlentialtcmporary impact to aqnatic lire could Il'SIJlI r. Olll hL'1 hiel!k induced the-oils of \\ atel 
hyacinth causing mygen deficits irtrcatlllcnt ocellrs ill shaIlO\\. <JlIIescenl sloughs . Fish kills t./o 
oceasional\~ result from anoxic conditions ill slich sloughs due to IIlltricntl ich infl(l\\s. high 
tcmperalures, and natural plant die-offs , Thc In-Lake I krbicide Trials dala slll.)\\cd Ihat dissohcd 
oxygell 1e"e1s under \\ater hyacilllh lIIals \\'ere low and IInsuilahle f(ll fic.;h populaliolls I lei hie ide 
spra~ iug may rcsult in localized fish kills rrom an oxygen deficit. althollgh Plcc:lulions will he 



taken to limit herbicide use in dead end bays and areas where conditions for this exists. Over the 
long-tenn. fish habitat would be improved by the removal of water hyacinth and clissolved oxygen 
levels along shoreline areas impacted by the water hyacinth would increase. 

In a worst-case scenario. if an accidental spill of herbicide occurred. no significant. long-ternl 
Impacts to aquatic life would be expected because restrictions allo\\ only one open container of 
herbicide on a spray boat. or aerial application aircraft at a time. Also because of expected rapId 
dilution in open water. the extent and duration of toxic levels of herbicides , ... ould be low. 

BIOTA 

PHYTOPLANKTON SAMPLES 
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Major phyla represented and reported during the phytoplankton sampllllg exercise were Blue Green Algae, 
Green Algae. and Diatoms. Blue Green Algae (Cyanobacteria) dommated the three phyla with Microc\'stis 
spp. in most abundance. followed in decreasing abundance by Anabaenopsis spp .. and Mersunopeclia spp. 
Diatom (Bacillariophyta) \\ere the next most important phyla represented. with Nitzschia spp. being most 
dominant. followed by Navicula spp .. and Cocconels spp . Green Algae (Chlorophyta) phyla were found in 
relati\·ely low numbers throughout the trial period. It should also be observed that there was a continuous 
presence of phytoplankton in the plots for the duratIon of the tnals (See Appenclix D. In-Lake Herbicide 
Tnals for full report by the lead scientist (Professor Stephen Byamjali) rcsponsible for Phytoplankton 
studies). 

It was observed from pre-treatment and post-treatment counts. that at each sampling site for all plots. there 
'''ere predommantly higher phytoplankton counts at the edge of the water hyacinth mat as opposed to 5 
meters inside the hyaclllth mat where sunlight blocked plankton production . It \\as also suggested that 
lower numbers of phy toplankton in the h~ acinth mats could be a result of herbicide application having 
reduced phytoplankton population numbers. yet the control plot exhibited similar population numbers and 
distribution. therefore It would. indecd. be difficult to dra\\ this conclusion. Horizontal \\ater movements 
and the ability that movement plays in transporting herbicide exposed algal cells out of the plot. in addition 
to the effect a large \\ater body plays in cliluting herbicides. \ ... ere factors also suggested as potentially 
influencing the sampling exercise . Herbicides \\ere diluted by lake \\ater, but were also broken do\\n or 
made bIologically unavailable through photolYSIS. plant mdabollslll and mIcrobial action in the case of 2.4-
D. or through adsorption or microbial action in the case of Gly phosate. It should also be noted that 
weather patterns. migrato~ \\aterhyaclllth mats. \\ater currents. \\ater temperatme and seasonal changes 
can also be important \ariables in phytoplankton population and distribution 

Literature shows that these herbICIdes h;1\ e no innuence 011 ph~ toplankton at the levels detected III water. 2 
hours post -treatment 

It \\as stated by the lead scientIst of the ph~ toplankton study that no conclusion or recommendation could be 
made on the dlect herbICIdes have on ph~ toplankton communitIes slllce the trial could not control natural 
factors. Herbicides \\ould ha\e obvious effects in Isolated and controlled experiments where natural 
inllucnct:s could be limited or reduced. 111is kllld of t:xperiment could reveal different results. but these 
\\ould be for conditions unl ikc those present III Lake Victona N~\ erthclcss . the fact that ph~ toplankton 
\\ ere present throughout the stud~ period :lJld that there \\ as no noticeable dfect canllot be Ignored 
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CIlLOnOPIlYLL-fi SAMPLES 

(,hloroph~ II - a Ie\'els Ouclualed \\ ilhill plols amI bd\\een plols 0\"Cf the thirt~ day trial period. GI~ phosate 

heated plots sa\\ \'alues \'my from a Itlinilllum of9.04 ~tg L" «)()·I ppm) to a maximum of 43.7 ~tg L" 

(43 .7 ppm) \"ilh nu.:an colll:entrations rangillg from a minilllum of l(l .·n pg L-' (lOA) ppm) to a maximum 

of n.5 ~Ig L" (n.) ppm). Values for 2.4-D tl eated plots ranged from a minimulll 00 AX ~lg L" (3 AX 

ppm) to a maximulll or (11.Rli ~Ig L" «(,I )~(, ppm) \\ ilh mcan collccntrations ranging from a mininllllll of 

(1.1)(, ~Ig L" (li.Oli pplll) to a maximum of45 R7 ~lg L· I «I5 .R7 pplII). The CLIl1lrol plot. E. \\hich had no 

herbicide applied. \ aried froll1 a millimum of 5.5li ~tg L" () .5(i Ppltl) to a maximum of 34 . 75 ~Ig L" 04.7) 

pplll) \\ ith mean concen! ral iOlls rangillg fhllli a minilllum of) 5(, pg L I (5 5(1 ppm) to a maximum of 34.7.5 

~lg L I (3<17) pplll). It is inlen:sling 101l0le thallllininHlnl \ahu:s for alllhc pllltS occurred on Day 7. a 

lby that hegall \\ith filg alld s:1\\ migratol~ ' h~acillt" llIats illlade the llials siil' (For a lilll n:p"lt h~·the 

lead scientist (Dr. Timoth~' T\\ongo) Oil (,hlorllph~ II-a silldies. set' Appendix L In-Lake I krhicide Trials). 

The \ariahilil~ of the Chlorophyll-a results suggest Ihat I:tclors rdal\:d tn eJl\ ilOnnlcnlal conditions (e.g. 

\\ind and \\ater currents. \\ater hyaeinlh mats. light duration alld pelldratioll . .. ) \\t're a glcatcr illfllll:nce to 

(,hl()roJlh~ II-a cOllcentrations than herhicides lesidues \\ hieh dissipalcd to \"Cr\" 10\\ Ie\'els \\ ithill 72 hours. 

ZOOPLANKTON SAI\WLES 

M~jor zooplankton Orders identified and qualltified \\erc. ill order rdatiH: ahulldancl·. Copepoda. Rotifera. 

and Cladocera. The presence. distribution and relati\ e abundance of these 7.lI1Iplanktlln remained 

continuous during the 30 Day trial period (Sec In-Lake I krbicide Trials Report. Appcndix r for full report 

by the lead scientist responsible (Dr. Yusuf Kizilo) for Zooplanklon studics)_ 

The lead scientist responsible for 7.00plankton studies has notcd that the eonstuntl11ixing of lake \\atcr \\as 

responsible for the continllous presence of zooplankton throughout the period. and adds thaI Ihe results 

should not be misintcrpreted to mean that application of herbicides ha\'c no significant toxic efTects. It \\as 

also cxpresscd that herbicide toxicity on zooplankton is I11me appropriately assessed in the laboratory \\here 

conditions can be morc easily controlled and dilution of herbicide concentrations can he prcvented. These 

values arc reported in the literature and an; man)' times highcl thcn concenlralions of herbicides foulld 2 

hOll rs posH reatlllcnt. 

COlltinllOllS mixing of lake \\ ater through natural means certainl~ assists in the dissipation of herbicides as 

dOl's Ihl' 1111'1hods (lrdcgra<iati(llll11l'nlionl'l1 inlhc pll'\ioIlS sl'clioll_ 1 OJ I Ph~toplallkloll II is aglecd Ihat 

to'\icit~ tests ale Illore appropriate in Ihe lahlll:llol ~ and h;1\ c. indeed_ hcen can ied 0111 hy herbicidc 

manufacturers. independent laboralories. ami gm ellllllenl agcllcies in many cOlllllries on a \ al icty of 

7.tIopiankton including D;WI!lJj~. a spl'cies in thc ()Ilkr- Cladlll'l'la Cladocl~ la. a l11ajor Order plesent ill 

Lake Victoria \\ere collected. identified and collnted durillg Ihe hel hicide trials ill Wazillll'n~ a lJa~. 

Refl· .... illg to Sectioll -' . (I I I krbil'idc Residues. In-Lakc Ilcrhicidc '1'1 ials Rcpllll. Tallie ·1 - To'\icological 

chal aeterislies of the candidate hl'l hicides. il can he seell that ·1 X hour 1,(, ,,,, Ic\ ds for Danhnia (01 dcr -

Cladocera) arc ()3() mg/L (l)~() ppm) for RODEO - (JI~ phosate and I X·I nlgll . (11(4 ppm) f(Jr WEEDAR M 

- 2. <I-D lechnical. In-Lake Walcr Sal11pks n:\cals Ihatthc highesl Ilelhicidc Icsidlle lewis occurrcd 2 

hours aller application at 50n pg L 1(500 ppb) fur (jl~phosate alld 5()0 ~Ig L 1(5(,0 ppb) for 2.,t D These 

2 hour maximulll bcls arc far beh)\\ those bcls specificall~ toxic to ltmllllil,!. :tlldthose levels expected 

loxic to woplanktoll in gencral. 



MACROFAUNA SAMPLES 

Macrofauna were pnmarily identified for the follO\\ ing classes. families. genus' or groups Odonata. 
Oligochacta. Leeches. Ephemeroptera. ChironOlmdae. Caridina. Bi\ ah ia. and Gastropoda. 

MACROFAUNA BIOMASS SAMPLES (BELOW WATER LI~E) 

58 

Macrofauna abundance and distribution in the roots and debris (below water biomass) 5 meters into the 
treatment area and at I meter into the treatment area varied bet\\een plots. and over the JO day trial period. 
No adverse effect to macrofauna diverSity and abundance can be attributed to the use of either herbiCide. 

Macrofauna population and distnbution studies can be dTected b~ season. macrofauna breeding c~ cks. 
\\-eather or storm events. and a number of other \ariables. It would therefore require comparison to long 
teml surveys to identify any ncgati\e consequences related to herbicide usc in the control of \\uterh) aCll1th. 
It should be realized. however. that any changes in macrofauna populations would not be unexpected ailer 
the application of herbicides since macrotauna found in the \\ater h~ acinth roots and debris arc occupying a 
niche that is a target for control As plants pass through the phases of necrosis. conditions pre\'iousl~ 
suited to some macrofauna - waterh~ acinth associations \\ould become less desirable to sOl11e species 
because of the changing physical landscape of the habitat. Water ljualit~ parameters were observed not to 
change significantly and herbicide reSidues dissipated rapidl~. thercb~ ruling out declines due to these 
factors. When plants reach the final stages of necrosIs and arc S\\\.'pt a\\a~ b~ winds. water currents. or 
collapse on the \\ater surface. the hyacinth mats \\ould ha\e become a habitat that no longer resembles the 
original mat: macrofauna composition. diversity and abundance \\ould be required to adjust to the changed 
environment. Some species would be expected to benctil since thc~ Illa~ previously have been occup~ ing a 
niche considered marginal \\ hen their habitat of preference \\as a \\ aterh~ acmth free em irollmcnt. while 
others \\ould be cxpected to decline for the opposite reason . 

Prior to the invasion of "ater hyacinth to the reglon 's \\atcr bodies. thIS \\ater h~acinth niche did not exist 
as such and lake waters no doubt had a much different biotic compo~ltion and structure. Therefore. any 
declines that can be intcrpreted in thc results. or that may appear III al1~ apprO\ed future control program 
should be reViewed in relation to the migration of macrofauna to more SUitable habitats . 

BENTHIC MACROFAliNA SAMPLES 

Chemical Control 

Macrof~llllla populatioll nnd distnbution III bentllll: sedimcnts 5 melers Into Ihe I rcatment area nnd I Illdcr 
into the treatment area \ ancd bd\\cen plots and 0\ er thc 30 da~· tllal period No adverse dTect to 
macrofauna can be attributed to the usc of either herbicide (/n-Lahc I krblcldc Trials Report. :\lay 1l)l)7). 

Biological COlltrol 

Biological control agcnts \\111 not ad\crscl y alTcct fish and Wildhli: concerns as the~ are host 
specific and \\111 not affect non \\ater h~ acinth \\dland ecos~ stcll1s or habitats Fish and \\ildlifc 
habitat is c'\pectcd to IInprO\c through the reduction in \\atcr hyacinth as the fish spawning areas 
\\ ill e'\pand and shallow \\<.1tcr fecding habitat for \\ ildlife \\ ill return to pre infestation levels 



Mcchanical COlltml 

Th<.: usc ofmeehallicalcquiplllcnt lix the control of\\at<.:r h~a<.:intll is 1I0t c:'\pcct<:d to atherseI~ 
illlpad the aquatic ecosystem. Small lish that hare the potential to be relllo\ cd \\ ith \ egelation 
during m<.:challical \\ced cOlltrol operations is not expect.ed as the O'\~ gen Ie\ ds undcr the \\ ater 
hyadnth IlIatS is too 10\\ to SUppUlt lish. Snakes ami olher small allimals Illa~ become entangled in 
the \\ater h~ acillth lIIats ami be ren1tl\ cd during Ihe process 

5.1.5 Shoreline Ecosystem 

Ineludes PlOtect<:d AIl:as. Wt:tlands alld ShUldilll: R<':SOIlI"CL'S No dill'cl. imlilL'd 01 induced 
ncgati\ e impacls frolll thc proposed actions h;1\ e heell idelllificd L"t'L'pl as hst<:d hdo\\ . The 
shoreline hahital ic; c'(pcded to illlprm e \ in the pwposed act iOlls rWIlI Ihe relllm'a I or \\ atLT 
h~ n<.:inlhs cllnently illlpactillg shoreline areas . 

Chcmical Cont rol 

No induccd illlpacts from the usc or herhicides is e'( p<.:ct<:d dlle to I he appl ical ion t<:chniqlles I ha t 
\\ illlilllit hl'l hicide drinto thc shordine ecosyslelll . The In-Lake Ilcrhicide Trials sho\\ed that 
there \\as no illlpact frolll the herbicide applications to the shon:lim: CC{)s~ 'stell1 

Biological COJltrol 

There arc no forescen impncts to Ihe shoreline ecosyst<:1II frolll thc hit1ll1gical cOlllponent or Ihe 
proposed actions . 

I\techanical Control 

t\ 1 inor illlpacts to the shUl dine ceos~ St<:1II an: e'<pccted frolll land de;lI ing ami de\ cloplllent of 
shorelinc access. \\ork ami \\ater h~aeinth relllo\'al silcs Carc \\ill be tnkt.:nlo IIlili1.e siles \\here 
shoreline access activities arc currcntly lInder\\ ay and protedi\ e IlIL'aSllrL'S \\ ill need to he 
illcorporated illto the opcratiollal cOlltrol plalls to rcduce shorelinc destabilization alld pOlential for 
erosioll from wind and \\a\e actions . Access sites \\ill rcqllire the plOper layt11lt alld plallto avoid 
erosioll for eqlliplllcnt access 

5.1,6 Hiodi, crsity and Thn'ntcllcd mill I~ndallg('n'd Spt'fi('s 

.\ he hnhilal arca for threatened alld endangered species is L''\(1L'ctnllll ill\(1lo\L' \ in Ihe proposcd 
actions '10111 11K' IL'llImal of "aIL' I l1\acilllhs cllllcnll~ illlpacl/llg \\L'llalld h;,hilal ;\lcas 

No Ill'gali\L' or dclrilllentalllllpacls fromlhL' Clllllwi plOgram 10 IllIealcllcd alld elldallgered spccies 
arc c:'\pcded to OCClIr. Redllction of\\alL'r h~aeilllh mals \\ollid he e'\pccled 10 henditnati\e plallL 
alld animal species. alld lish spa\\ ning habitat \\ollid hc restorcd frolll Ihe relllO\ al of the h~ aClllth 
lIIats . 



Wildlife 

Terrestrial and semi-aquatic \\ ildlife are not expected to be detrimentally impacted by any 
component of thc water hyacinth control program. Waterfowl would be benefited by the removal of this non-nath'c plant by the opening of infested areas to habitat. 

Chemical Control 

Terrestrial ,\lldlife will be unaffected by the chemical control component of the proposed program. Since rapid breakdown of the herbicides is expected. risks of adyersc impacts to wi Idli fe through bod;. contact or drinking ,,,ould be low. None of the t\\O herbicides arc kno\\n to build up in the 
tood cham. 

According tu a recent study carried out by the Industry Task Force un lA-D Research data form S\\aIisboro North Carolina. from all L050 standpoint. 2A-D is less to'l:ic than caffeine aJ\d slightly more toxic than aspirin 

Biological Control 

No direct. indirect or induce negati"e lI11pacts are anticipated 

MechanicaJ Control 

No direct. indirect or induced impact antiCipated 

5.1.7 Food Sources 

-nle fish habitat \\111 imprO\ e \ ia the proposed actlotls frolll the remo\ al of \\ater hyacinths 
currently impacting shallow water spa\\ning arcus. 

Chemical Control 

No adverse negati\e illlpacts tu tJle food sources an: expected. 

Biological C ontrul 

No direct. indirect or induced negati\e impacts anltcipatcd . 

Mechanical Control 

Access roads and dumping areas may affect agricultural producing and grazing areas on a small scale. should these areas be required during mechanical operations. but this would be temporary. 
Tlte present operations at the dam indicate that h~ aClllth that is han ested and dumped. has 
stllllulated <;\111 fcrtllit;. in the area through addition of clcmenlS and improvcd SOIl compOSition at tht.: dump sites 



5.1.7.1 Fishing 

Sec tire re\ iew of Fish and Aquatic life abo\e 1(.11' any impacts rrolllthc plOJlllsed lIc(iOIlS . 

rishillg actidtics arc expected to imprm c because fishennclI \\ ill 110 longer be t raPJlcd by the 

\\ceds alld fish spa\\lling habitat \\ill be illlJlIO\cd alollg shard inc areas. 

5.1.7.2 Agriculture 

Agriculture is expeclcd lo illlprm c in all'as \\ Irere lhc \\aler It~ acinlll is nil rl'nll~ c10gglllg \\ aler 

illlah's foragriculluralusc "ia lhc proposcd adiolls flollllhc ICIIIO\al or"atcr Ir~aeilll"s clInellll~ 

impacting inlake arcns. 

Chemical ('0111 H)I 

Because broad-Ica\eu plants arc sensili\c 10 Weedar M (2. ,1-1>). SOllie agliclllllllall'lops glO\\n in 

Ihc regioll. such as beans. cn<;sava. S\\Cl'l polatoes. soybean. Irish pot aloes ami ban,mas could be 

impacted h~ eilher Wel'dar (14 (2.'1 -I») SPI a~ drill or conlalllinakd in igalioll "alL'r if residul's \\ el c 

high ellough. As discussed. thin eOlllrol agcnls \\ill be lIsed "ilh all helhil'ides Sl'la~ ing \\ollid 

not be performeu 011 winuy da~ s. I land-held spray guns alld spl.'Cializcd fi"cu "lI1g ain:ra n \\ oulu 

furllll~r ensure thalthc intended larget plants. rallrer than sensiliH' crops. I eCL'i\ c the Ircrbicidc. 

The rapid decomposition anu low residue Ic\ cis of the herbicidcs "ould lead lo \ er~ ' lo\\' e'\pccl\.:d 

risks lo crops. Agricultural producls would bc irrigaled "ilh lake \\ aIel' rrolll sprayillg sites in 

aceord<Ulce "illt the herbicide reslrictions. 

lJiological Control 

Biological conlrol agenls arc not e:<pecll:d 10 au\ erscl~ aIled agriclI It III al COIICCIIIS as lhL~ al C hosl 

speci lic allli ",iI! 110l feeu on allY olher I~ 1)('5 of planls or crops. 

I\kchani('al ('ontrol 

The 111<:rhallical conlrol program is lIol c:<pecled to dTccl agricultural acl i\ itlL'S and could prO\ ide a 

soil audili\c source to illlprO\e crop yields ill Ihe e\elll rurther sludies ale conducted lo doclllllellt 

Ihe hem'fils of the polcnliaillses of hyacilllhs in lIganda 

~. J.8 EIlI."·g), SOIll·CI.'S 

'1 he plOposed program \\ould cnhallce cllelg~ produclionlillollg.h the ICl1lm'al orlhe \\all'r h~acilllh 

lIIals acculIlulaling al O\\I.'n Falls I)allllhal arc cllrrl'nll~ a dlSlllplilln Cllnenll~ . lhcll: is a 

hiulllass planl lhal uses the han'esled hyal:lI1lh. silualcd al I.uzira lIppcl prisoll The plallt's 

l11a\il1l1ll1l capacil~ is 250 kg of hyal:illlil per da~ The el1elg~- pi odueed is IIsed Iu III epnl C IIIcals 

Plcsellll~. the planl onl~ uses 50 kgs lo plcparc lIllL' lI1eal. bleald~lsl Fuel alld hallsI'ml 

difficulties ple\ellllhc plant frolll being fulI~ operallollal. 



Chemical Control 

If chemical control were to be used near the O\\el1 Falls Dam. potential impacts from the usc of 
herbicides to kill water hyacinths in front of the dam site could include tcmporary clogging of 
intake screens of generating turbines . In the event that herbicides arc used at the dam. a program 
to clean the turbines would need to be implemented as requIred to reduce Impacts to this operation . 

Biological Control 

No direct. indirect or mduced negative impacts from the proposed action on these resources is 
anttcipated. 

Mechanical Control 

No direct. indirect or induced negati\e impacts from the proposed action on these resources is 
anticipated. 

5.1.9 Water Sources 

Water sources are expected to improve from the proposed actions as current problems \\-ith the 
clogging of\\ater intakes \\ith \\ater h~ acinth \\ould be reduced or d1111 lIlated. 

Chemical Control 

llle effects on water quality for people \\ho collect theIr water from the lake is expected to be 
minimal due to the select ion of secluded herbicIde treatment areas. lllere would be no spraying 
within 0.8km of a water Ultake point. USEPA has I!stablished the \lCl for Glyphosate at 700 
ugll. based upon a Drinking Water equivalent le\eI of 105 mgtl (derived from a reference dose of 
3.5 mg/kg/day) (USEPA 19l)2a). llle Mel is the b 'd conSIdered protective ofa person who in 
theory may drink water at a b 'cI of contamination e\ery day for his/her lifetime. 

In a worst-case situation \\ here herbicide nllght be accidentally spilled at the mouth of a domestic 
water intake. the \\ater pur\"e~or \\ould be immediately notified so that remedial action is taken m 
the form of shutting ofT the intake until residues reached acceptable b cis. or dilutIon from other 
\\ater sources . A notifil.:atlon mdhod will be de\doped III the operational plan. Containers or 
herbicides earned on the boat would be roped together and thed \\ Ith floats to make them eaSIly 
retne\able should Ule boat overturn . 

Diological Control 

No direct. indirect or induced ncgati\ e impacts rrom the proposed action 011 these resources is 
antIcIpated , 

Mechanical Control 

No dIrect. mdirect or IIIduced negatl\-e Impacts from the proposed action on these resources is 
:lIItlclpated 

--- -- ~-------------------------



5.1. 9. I Drinking, nathing and Other Personal (Ises 

Chelllical Control 

Chellliealtreatlllents \\ill be conducted in all:as \\ith \\ater usc restrictions inll1ind. In areas \\here 

\\ater is lIsed for domestic plll poses. treatments ,,·ill be made in accOl dance \dth herbicide labels. 

Uiologicnl Cont 1'01 

No direct. indirect or induced ncgati\ e impacts from the plOposcd actioll on these I CSOUI CCS is 

allticipatcd. 

1\ lechanical ('ont rill 

No direct. indirect or illlluced negative impacts from thc proposcd adillll 011 these ICSOllfCCS is 

anticipated . 

5.1.9.2 Irrigation 

Chemical Conh'ol 

Chemicaltreatmcnts \\ill bc conductcd in areas \\ ith "ater use restrictiuns inll1ind. In areas "here 

water is used for irrigation purposes. trcatmcnts \\ ill be made in accordance \\ itll herhicide lahels. 

and will include no herbicide treatmcnts \\ ithin the specified distance from all irrigation intake site . 

lJioiogical Control 

No direct. indirect or induced negati\ e impacts from the proposed action on these resources is 

anticipated. 

Mechanical COlltrol 

No direct. indirect or induced negati\ c impacts from the proposed action on these resources is 

anlieipaled. 

5.1.9.3 Industrial 

Chemical ('ontrol 

Chell1icaltrcatments \\ill be conducted in areas "ith \\ah:r usc restlldiuns inll1ind In areas "helc 

\\ater is used fOi industrial purposes. treatments \\ ill he made in an:Old;ll\cc \\ ith herbicide lahds. 

and \\ ill include no herbiCide treatml'nts \\ ithill thc reCOlllllll'lIlkd spccilicd distances 

Hiologicnl Control 

No dircct. illllirect or induccd negati\c impacts frolllthc proposed action Oil thesc resources is 

anticipated. 



Mechanical Control 

No direct. indirect or induced negative impacts from the proposed action on these resources IS 

anticipated. 

5.1.9.4 Groundwater 

Chemical Control 

Chemical treatments \\ill be conducted in areas \\ith \\ater lise restrictions in mind. As the 
herbicides registered and approved for use in aquatic sites all bond \\ ith organic and other sediment 
types. any potential contaminants would be filtered by sedimcnts . In the event a ground water well 
is locatcd adjacent to a proposed treatment site. precautions \\ill be de\c1oped in the Operational 
Plans to reduce any potential impacts to ground water. Tllese may include no herbicide treatments 
within a specified distance of an open ground water \"ell . Tests lIa\ c shown that gl~ phosate based 
herbicides bind tightly to the soi\. As a result. therc is extrcmcl~ 10\\ potential for contamination 
of ground water. \\hen used according to label directions. 

IN-LAND WATER SAMPLES (In-Lake Herbicide Trials) 

During the In-Lake Herbicide Trials. bore holes were dug approximately 5 meters inland for the collection 
of In-Land Water and In-Land Soil samples to detect an~ movement of the herbicide through the water 
table. After collecting pre-treatment samples on Day O. samples thereafter \\ere collected on Day 7. and 
Day 30. 

A total of 18 water residue samples were collected from the bore holes during the In-Lake Herbicide Trials. 
Herbicide residue levels were anal~ zed at North Coast Laboratof/cs in the USA and at Makerere University 
in Kampala. Uganda. Tlle results are outlined belo\\ and presented in the 1'0110\\ ing Table. 

2,4-0: 2A-D was not detected in the In-Land \'vater samples except on one occasion Tlll.! only detected 
sample (27 flg L·1

) occurred seven days after application in Plot B (Sec Table 9). Tlle MeL for that one 
detectable sample fell \\ithin the allowabk 1e\'e1 for drinkmg \\ater uf70 ~lg L·1 (70 ppb). but it \\as 
believed that thiS one detection was an anomoly. The discO\ery of 2. -t-D in this one In-Land \\ater sample 
was not expected and it is highl~ unlikely that movement of the herbicide occurred through the water table: 
2A-D \\as not detected in Plot C Prior to Da~' 7 sampling. local \ illagers obsef\cd that Plot 8 borehole 
had dried out and no \\ater \"ould be available for sample collection Local kaders took it upon themselves 
to dig another hole so that the scientists \\uuld lime water to collect. but dug a large diameter hole closer to 
the lake edge (appro'{imatcly I meter) than the 5 meters In-LaHd described in the deSIgn. Tlle new bore 
hole \\as at a point where the herbicide application occurred very close to the lake edge After collecting 
the water sample from the new borehole. villagers \\ere requestcd b~ AquatiCs Unlimited to deepen the 
anginal hole so that Day 30 samples could be collected per the deSign. Tlle detection of 2.4-D in this 
instance should be vle\\cd with some unknown factors in mmd. and in retrospect. the sample should 
probably not have been taken. lInknO\\l1 circumstances and events that occllfred prior to digging the new 
hole are likel~ to have contributed to residue detection Tlle Illlllimum laboratory detection limit for 2...t-D 
\\ater residues is I () ~lg L-' (I () ppb) 



G L YPIlOSATE: GI~ phosall: concelltrations \\ere lion deledable I()J" all samples dlll illg the tlial period. 
(Sec Tahle 12). The milJill1l1l11 laboratory detcction lill1it fOi GI~ phosate rcsiducs in water is 0 .05 ~lg L;' 
(0.0) "pb). 

Table II: Herbicide residues for III - Land watcr and soil frolll hcrhicide plots in Wazilllenya Bay, 
Lake Victoria following trcntmeut of water hyacinth with IIIn,imuJl1 rates of Glyphosnte and 2,4-0. 
Residues reported ill Jlg L-' (ppb). 

Plot 

A «(jl~ phosate) 

D (GI~ "hosate) 

13 (2. 4-D) 

C (2. 4-0) 

E(Colltrol) 
Glyphosate 
Glyphosatc 

l\Ia((~I-ial 

Soil 
Water 

Soil 
Water 

Soil 
Water 

Soil 
Water 

Soil 
Water 

2.4-0 Soil 
2.4-D Water 

- - No uata alia lysis available 

Hinlneical ('0111 rill 

tI 

() 

() 

() 

() 

() 

II 

o 
II 

() 

o 

Tilllc lifter treatmcnt (days) 

7 

II 

II 

() 

27 

o 

o 
1I 

1/ 
I) 

30 

() 

1I 

() 

() 

() 

() 

o 
o 

o 
o 

No direct. illdirect or illlJuced lIegative impacts from the proptlscd al"lioll 011 these resources is 
anticipated. 

1\ IcrlulIIical Cont rol 

No direc\. indirect or induced negati\ e ill1pacts from the pJ<lposed action on these resources is 
antic ipated 



5.1.10 Transport (Water) 

In the transport sector. the \\ater hyacinth has resulted in disruptions. dcla~ s and rising operating 

costs. There is delay in fish deliveries and quality loss TIlere ha,,! bccn disruptions and cut off 

of movement of goods and people using boats and paddle 

TIle proposed program would improve water transport through the renlO\ al of the watcr hyacinth 

mats that arc currentl~ a disruption . TIlerc arc no foreseen adverse impacts from the Chemical. 

Biological or Mechanical control program 

5.1.11 Tourism and Recreation 

'nle control program would benefit Regional \\aler-oriellted l'Cclcatioll activitics such as hoatlllg. 

swimming. and boat and bank fishing by clearing choked shorelille alld open \\atci areas of \\aler 

hyacinth. 

Chemical Control 

I'{uman health risks from body contact during swilllming and water-skiing near herbicide treated 

plants would not be expected to occur because the herbicide residucs \\ould be \\ell within 

established levels shortly after spraying. In case of an accidcntal spill of herbicide. the appropriate 

emergency services office would be notified so that they Illay restrict I ecrcational lise of the 

contaminated water until the herbicide has dissipated to the acceptable level outlined on the 

herbicide label or set by the Government of Uganda in accordance \\ ith US-EPA Regulations . 

Biological Control 

No direct. indirect or induced negative impacts from the proposed action on these resources IS 

anticipated 

Mechanical Control 

No direct. indirect or induced negati\c impacts frOIll the proposed action on these resources is 

anticipated. 

5.1.12 Iluman Ilealth 

Human health is e'(IJI;'cted 10 IIllpro\ c \ la the I eLi Ill: t 1011 111 disease cal ~ IIlg \ cctOI hrecdillg hahll:11 

Chemical Control 

There is vary ing degrees of scnsiti\ ity 10 chcnllcal c'<posure that \ aries frolll skin rash due to 

chemical contact. 10 death from drinking Ihe herbicides . Section 9. Annex 5 contains the herbicide 

labels and Material Safct~ Data Sheets (MSDS' ) for tile proposed herbicides 

For precautionary measures. herbiCltJe appllcatlolls \\ill he conducted b~ propcrly trained alld 

licensed AquatiC lIerbicldes Applicators and herbicide storage \\111 be III accordancc \\Ith 1ll\\S and 

cifi 





regulations established by thc Govenmlent of Uganda in accordance \\ith US-EPA storage and 
handling procedures . 

Nonnal operations of the chemical component of the program would not pose risks to public health 
Rl!sldue levels would be expected to be well within National and LIS-EPA allowable limits. as has 
been demonstrated by the residue monitoring data refercnced in section 5.1 .3. Water Quality . 
Under the operating protocol of the program. no herbicide spraying would takc place within 0 8 km 
of water intakcs at Gaba and Entebbe and linja Water Works. dimlllating the potential for 
contamination of domestic water supplies. 

Toxicity 

-nle toxicity of Wee dar ()4 (2.4-D). and Rodeo (Glyphosate) rcsidues arc mcasured according to 
their acute toxic ity. or inullcdiate poisoning effect. as \\ell as the long-ternl effect of IO\\-Ievcl 
residues (Ie,els bclow drinking watcr standards). 

TIle EPA perfonned a review in 1979 of the cxisting data basc supporting 2.4-0 registrations. 
TIle conclusion rcached was that the scientifically valid toxIcology studies on 2A-0 did not indicate 
that the continued use of 2.4-0 posed a significant hcalth hazard \\hen used in accordance \\-ith 
label directions and precautions TIle EPA also concluded. ho\\c\"cr. that more information on the 
to-x icological properties of2A-0 was neccssa~ and ordered additional data from thc herbicide 
registrants . TIle 19RO order requIred 2A-0 registrants to suppl~ data on acute tox icit~. tumor 
fomlation. reproduction. birth defccts. neurotoxicity aud mctabolism (US. EPA 1982). A SIX 
year research effort \\as initiated in 1988 at a cost of some USO $2.5 million. As a result. 
"extensive research confinns that the herbIcide 2. 4-0 poses no significant risk to \\orkers health or 
the cnvironment" (Turf & Landscape Prcss. I Q9() . TIlat conclusion supported by almost 270 
studies conducted during the past six years. was presented in Chicago 111. USA. 2 November. 19Q5. 
at a day long symposium by members of the Indust~· Task Force . "2A-0. \\hen ingcsted orally. is 
actually less toxic then many other more conllnonl~ consumed compounds. including caffeine. and 
is about as toxic as aspirin". Among the other findings: 2A-0 has a moderate to low acute 
tOXIcity: has a low reproductive toxicity: docs not cause birth ddccts: docs not cause gcnetic 
damage: has a low potential to damage the body' s nervous system. Chronic effects arc also 
limited to high doses. Based on extensive toxicolog~ . it is highl~ improbable that 1A-0 causes 
cancer. 

Results frolll studies conducted under controlled laborato~ conditions indicate that both Rodeo and 
GI~ phosate arc practIcally non toxic to mamilla Is lollowlIlg acute ural or dennal exposures . 
Subchromc and chrome toxiCIty studies ha\e also shown limited to'l:lcit~ GI ~ phosate is 
incompletely absorbcd follo\\ Ing oral admilllstratloll. Glyphosatc that IS absorbed IS rapidly 
excreted (almnst elltlrcl ~ mlhe urinc) as unmctabolizcd gl~phosate 

A senes of bioaccllmulatlon studies dOlle to delertlllne if gl~ phosatc concentrated in the edible 
portions of lish and marine organisms indicated that gl~ phosate did not accumulate. Transfer of 
organisms to gl~ phosate free watcr resulted in virtllall~ complete elillllnation of glyphosate The 
data thus obtained from vanous studies (sec references) \\ tth mamlllais. birds. fish and marine 
organisms fimll~ IIldicates that glyphosate will nol accumulate in thc food chain. 
TIle EPA has classified g l~ phosatc as catego~ E - E\ idcncc of Noncarcinogenicity in humans . 
TIlls classification indicates that there is no eVldcncc of carclllogcnlcll~ in adequate studies and 
precludes quant itati\ c to\'lcit~ assessmcnt for carclllogenic effects Long term (chronic) 
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toxicological stlldies havc also bel'n condllcled to detennille Ihe elTecls of prolollged exposulC 10 

glyphosate. Thcsc studies \\cre eOlldueted on mts. mice and other lahoratory anilllais. Iligll 
doses \\'ere admillislcred on a daily basis for the ;1\ emgc lifetime (t \\ 0 years) of rals alld lIIiee and 
for one year for dogs. -Illis resulted in gl~ phosate being classi tied as calegory E by thc EPA . 
LOllg lellll fecding studies ha\(' also sho\\'n that glyplrosate docs nol callsc birth defects or 
rcproducti,'c problems in laboratory animals . Prcgnant mbbits alld rats givcn high dosc Ic\cls of 
glyphosatc delivcrcd nonnal olTspring' s. Fceding studies with chickens. CO\\ s and pigs havc 
shown extrcmely low to no rcsiducs in meat and fat following repcti(in: cxposurc lhc silld) 
about thc toxicological clTccls ofgl~phosalc conlaining herbicidcs is \ery \\ide. A lislillg of some 
comlllon chcmicals is gi\'cn in the lablc below as a rclati\'e leferelll:e. 

Table 12: APPROXIMATE TOXlnTY VALliE FOR OTIIEH ('OI\II\ION (,1I1~I\II(,ALS 
RELATIVE TO GLYI'II0SATE 1.\1: 2, 4-D 
COf\.IPOUND L050 

.iJ1\'phosate --S.(l1I1I IIlg/kg * 
Tablc salt _~.~~g/kg 
Vitamin A , __ ~ (II II) IIIg!~g 

2.4-1) I. I (i I lug/kg 
As.pil in 1.(1011 IIlg/kg 
CafTeinc I (d Illg/kg 
Nicotinc :,·t IlIglJ-J!, 
* For oral exposure to rats. Source : MOllsalllo. I (IXJ 
N.B LD", refers to a singlc omll) admillistered dose of a suhstance Ihat is kthallo 5(1 '!;, of all 
animal test population. 

-

Table 13: TOXICOLOGICAL CIIARACTERISTICS OF TilE CANDIIMTE 
IIERDICIDES ON FISH AND INVERTEURATES. 
Ilcrbieidenest Organism I lours Acute oral LD~" (Rats) 

LC slI (Illg L I) IIlglkg 

GIYllhosate - Rodeo 
Raillbol\' trout % hr - "I O()(I 

Carp .. - > 10.000 >5()OO 
Blu(.'gill sunfish .. - ;-. 1.0011 
Daphnia 4X hr - (1.111 

--- ----_. __ ._--
2.4-1) - WEEI)EI{ 64 
Rainho\\ Trollt (I/! hr - 2:'11 
Bluegill sUlllish .. - :'H I I (II 
Uaphllia 41< hr - IX,I 

SOllRCES: WSSA IIERI3ICIDE IIANIJ1300K - 7'" EIJIIION. l'I'I.t tWEED SCIENCE SOCIETY OF 
A~Ir:RI('1\) FOR GLYPIIOSATE AND RIIONE POULENC ACi COI\II'ANY. ~IATEIUAL. SAFETY 
DATA SIIEET FOR WEEDAR (,-1. I')')). 

Biological Control 

No direct. IIldircct or induced llegatiH! impacts flOI1l the proposed action 011 hUIllUIiII<;allh is 
anticipaled. 
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Mechanical Control 

No direct. indirect or induced negative impacts from the proposed action on these resources IS 
anticipated. 

5.1.12.1 Public Awareness 

Public a\\areness campaigns were carried out during the Pond Tnals at KaJjansi and the In-Lake 
Herbicide Trials at Wazimenya Bay to sensitize the affected populace about the intended trials 

On 25 November, 1996 the Water Hyacinth Unit and Aquatics Unlinllted visited with Mukono District 
Center. LC III. and LC I officials to seek their cooperation and assistance for In-Lake Herbicide Trials . 
l1uough their support. public sensitization programs were organized and held at hvo schools in Mubanda 
and Butere villages (Wazimenya Bay communities) on November 29. 1990 for the purposc of educating thc 
villagers on GoU efforts for controlling waterhyacinth. and the need to conduct In-Lake herbicide trials . 
Following introductions and discussion on the gO\ emment' s efforts. a \ ideo developed by the University of 
Florida - Center for Aquatic Plants presenting integrated control efforts in the USA that was dubbed into 
Luganda was sho\"11 to the participants. A question and answer session then took place which addressed 
the concerns raised by the participants. particularly with respect to herbicides . 111C meetings concluded 
\\ ith the communities agreeing to support activities related to the herbicide trials. 

Prior to the herbicide application. fliers (handouts) in Luganda and English \\ere distributed to the adjacent 
Villages with suggestions to follow dunng the 30 day trial period. Signs were placed in front of each plot 
identifying the area as a herbiCide trial site. requesting that pcrsons sta~ awa~ from the area. and identif~:ing 
the Ministry responsible for the exercise In addition. local leaders sllpported efforts by patrolling the area 
and reminding persons not to car~ out certain acti\ Ities \\- ithin the treated areas during the 30 day tnal 
pcriod . 

On Febma~ II). 1997. eight da~ s after the herbicide application. members of the Parliall\enta~· Sessional 
Committee on Agriclllture. a member from the Sessional COlllmittee 011 Natural Resources. several reporters 
and I1IIll cre\\s. the Water H~aclllth Unit and Aquatics Unlinllted proceeded to Wazllllenya Bay from 
Monyoyo Boat Landing III the FIR I vessel MPUT.-\ . Members \\-ere briefed on the exercise and 
encouraged to ask questions related to the exercise. Foot..'lgc of the outlllg appeared on UTV and in TIle 
Ne\\- Vision . Regional Coulltries \\-ere infomlcd of herbiCide trial aCli\·ities prior to actual COllllllcncement 
through the Lake Victoria Fisheries Organizatioll maugural Council of \-linisters meeting that was held in 
Kampala Uganda on I qlh December I ()l)6 Additlonall~ . SC\ eral articles appeared in The Monitor. The 
Nc\\ Vision. and TIlt: East African Newspapcrs 

TIle above public senSItization efforts and methods Will be expanded in the and incorporated into the 
mtegrated Operation Control Program If approved to senSitize affected communities in proposed herbicide 
treatment areas. 



5.1.1 J Air Quality 

<. ·hemic:,1 (·ontrol 

I krhicide Ireatmellls \\ ill illl:11Il1c Ihe lise of drin control agcnts thnl \\ ill e1illlinate or nxhlcc an~ 
potclllini impacts to air quality such as helbicide drin and odor probkms. GI~phosale has a low 
\ apor pressure and docs 1I0tlClld 10 \ apori7.e. Ihus Ihe likelihood of air 1110\ cmenl is \ ery 10\\ . 

Biological Control 

No direct. indirecl or induced negati\ c impacts frolll Ihe proposed actioll 011 Illese resources is 
anlicipated . 

I\lerhanical COlltrol 

Telllporary odors lIIay e'(ist in and ~HOlllld lire \\ater 1r~ '<H;illth di<;posal siles as \\cll as lite shOll'iille 
hased unloading sites. Precautions \\ ill be lakell to lIlinimi7.e odors Ihat \\ ill include lire spreading 
oflhe plallt lI1ass 10 allow for proper dccomposilioll. Tire idclllilicd disposal siles al PorI Bell alld 
O\\ell falls dam Jillja arc ill localiolls \\here potcntial odors \\ illllul clll.'l'I local COllllllullilies. 

5.1.14 Cultural and lIistoric R('sourccs 

The propused Chemical. niologieal and f\lcdlallical colllpollellls or lire Plllposctl actioll \\Olrltllra\(.! 
110 clTeet 011 these rcsources. 

5.1.15 Geology 

The plOposed Chemical. fiiological and f\kchanical compOllellts of Ihe ploposed aetion would h.\\e 
no cOcet on these resources 

5.1.16 Soils 

( '11l~lIli(,:l1 (·olltr,,1 
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Durillg Ihe III-Lake Ilt.:rhicide Trials. bOlc Iroks \\en: dug approxilllatl'iy :=; lIlc\ers illl:md for the collection 
or III-Land Waler amI III-Land Soil samples to detect allY 111m l'lIlelll or lire hnhicidc Ilrrollgh Ihe \\ater 
table. Aner collecting pre-treatmcllt salllpies 011 Day O. salllpks tlrcH.:aller \\ere colb.:ted 011 Day 7. and 
Day .10 

A lolal of I:=; soil reSIdue samples \\ele colkded from Ihe hore huks dill illg tire 111-1 ,ake Ilerhicide Trials . 
Ilcrbicitie residue 1c\c1s "ere :lIJal~'zed al North Coast I abolatmies in the tlSA alld al Makercle lllliversity 
in I\alllpal:l. Uganda 2. 4-0 amI (JI~ pllusate \\ as non delectahle fOI all samplt.:s till I illg the In-Lake 
Ilcrhicidc Trials Jleriod. See the Table in Section 5.1.4'" (llerbiride residues fo," III - Lalld wutcr and 
soil from herbicide plots in W nzimcnya Bay, Lake Victoria following treatment of water hyacillth 
with maximum rates of Glyphosate alld 2,4-1). RcsitJm's l'('llfll·tcd ill Il~ L I (ppl!) ri)r adtlitiollul details. 



The only foreseen impacts from the proposed action is that the soils \vill act as temporary binding 
sites for the chemical ingredients of the proposed herbicides. The rate of decomposition of Wee dar 
64 (2A-D) depends on the rate of application. microbial population. temperature. organic matter. 
and other soil characteristics. 1lle study of 2.4-0 persistence in the Oklahoma and Washington 
lakes mcluded hydrosoil analysis. Generally, 10\\ to undetectable residues were found in 
hydrosorls over the 56 days of analysis . Hydrosoil concentrations of 2.4-0 resulting from the 20 
and -to Ib./acre applications of the liquid amine fomllllation ranged from () to 0.31 (,mg!kg (316 
ppb) (OUo et al. 19X3). 

Biological Control 

No direct. indirect or Illduced negative impacts from the proposed action on these resources is 
anticipated. 

Mechanical Control 

The soils associated with the disposal sites are expected to be slightly altered from the placement of 
\\ater hyacinth in the disposal area. 1lle long tenn impact wilI be minimal. and the removed 
vegetation will be incorporated into the soil in each area and wilI act as a soil conditioner. 
potentially improving disposal site soil conditions. 

5.1.17 SOCIO - ECONOMIC 

The fisheries sector makes a significant contribution to the Gross Domestic Product (GDP) 
and substantial incomes for the Ugandans engaged in this industry. As well as being an 
important source of protein for most Ugandans, the fisheries sector generates about tOO 
billion per year in export earnings. It is therefore indeed an important economic resource 
that needs to be jealousy guarded. 

Of great concern is the possible rejection of fish for export purposes to the export countries in 
the event that herbicides are used. The principal market for l Tgandan fish export is Kenya 
which imports mostly smoked and sundried Tilapia, followed by Western Europe where they 
import fresh Nile Perch and Tilapia. Zaire is the third and she imports saIted and smoked 
Tilapi:1 (State of tile environment report 1'>94). 

It is assumed that rejection of this resource will be based 011 possible contaminntion of fish by 
the herbicides. However, it is worth noting that the herbicides proposed for use willllot 
accumulate in the fish tissues because these herbicides are ~:Iter soluble and 1I0t fat soluble, 
and they dissipate very rapidly in the water. H herbicides were ingested however, they 
would be rapidly excreted such that they would not be foulld present in fish tissue after a 
short period. Tests carried out in the In-Lake trials indicate that no herbicide residues were 
detected in the fish tissues as early as two hours after spraying. 

On the contrary, Long term socio-cconomic impro'velllents arc e:\pccted from the proposed 
actions through the reduction in water hyacinul that currently disrupt and interfere with a va.riety of 
act ivities (see 3.17) Economic Improvements arc expected from increased \ish spa\\ning habitat. 
from the abilit~ to more easily access fishrng area!:>. reduced damage or fimling of fish ing nets ~U1d 

boat engines \\ hich. anlong other things. C;U1 cause tish 10 be broughl to boat lanJings after 
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prolonged periods in poor cOllditiull and calise rejection by fish hll~ crs. alld illlprO\ cd accessihility 
to boat landings Canoe operators \\lro Icly on the water for trallspOltillg passengers and goods 
\\ ill also benefit from reduced illfestations. Reduced llIaintellam:e costs associated \\ ilh ferry 
transportation, power generation and \\atl:r supply can also he expecll:tI . Rl:dllction in hyacinth 
\\ ill also reducc brecding arcas for ccrtaill disease \'ectors therehy imprO\'ing some health aspects of 
the population and reducing health costs. The \'ariolls control stratcgies call also pl'll\'itle regional 
employmcnt opportunities hclpillg to imprO\ e cconomic. status. 

Dcnlographic improvclnl:nts arc expected due to the ability of hUlllan populations \\ ithin the rl'gion 
to gaill illlpro .. cd access alld lItili7alioll to all \\ater bodies . CUrlCllt water h~ acillth infestations 
reduce water access by some cOllllllunities espccially during pel iotls of \\ illd illducetl h~ acillth mat 
1110\ CIIU:1I1. Resiuelll water h~ al'illih gH)\\ illg alllllg shill d illl'S h:1\ e 1()J'ced SO!!le \ i lIages In 
aballtlon boal lalldillgs cansing haltlships or liJl'l:illg Idocatilln III IIcighhoring \ illagcs. nlllk\dllpctl 
areas or 10 cities. 

5.2 I 1\1 PACTS OF NO ACTION AI.TEI{NATIVES 
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Untler the No Action Plan. 110 intl'grated colltrol progHlIlI for "aler h~ acinth \\ ollld he implemented. In the 
e\ ent that the rcgional GO\ el'llments do not perform colltrol acti\'ities. \\ ater hyacillth spread is expected to 
continue \\ ith fllliller cOlllmercial alltl cn\ irolllnelltal dalllLlge ill the future. 

Native aquatic vegetation would he displaced by the last-gn)\\ ing \\ater hyacinth. letlueillg the suitability of 
habitat for waterfowl and fish. anti redueillg Ihe tli\ersily of aquatic imertebralcs l\Iosquiloes breeding 
would be increascd. Water quality. paliiclliarly in shallow areas would be rcduced due to Ilutricnt 
clII'idullelll frollInalurally shedding plallt parts decaying. allli fmlll 100\cleti dissohl:d oxygcn le\'ds . 
Noxiolls odors may be gi\en off by se\erdy degraded \\ater quality . 

The No Action Plan would imply continucd loss of le\'enlle for the GO\ enllllellts. further socio
economic losses as well as continucd dcterioratioll of the lake. It has beell estilllated that if the 
deterioration of the lake resulted in (say) -" pel cellt rcduclioll ill productivity of the \\ hole rcgion, 
the consequcnt loss \\ould be of thc order of lJS$ 150 nlillion allllually (L VEf\'IP Il)9.") . If fisll 
spa\\ nillg habitat and rdated industries arc lost due to thc cOlltinucd spread or the water hyacinth in 
the rcgioll. it is estimated to be a lIlinimulll IO'X, reduction. thus $(JSJ(){) Million . The , .. ater 
h~al'inlh nill playa big f:lclor in cOlllliillltillg 10 Ihe dl'lcliol:llillll or I Ill: lakl:'s pIOllndi\il~' irldl 
ullChcl:ked. 



The total negati\c impacts pomts associated with the No Action Planl.!qual 333 (from Table 3. 

Sl.!ction 2.3). 

Table 3: I\lATRIX COMPARISON OF ALTERNATIVES COST BENEFITS: 

Em'i ronmental Chemical Mechanical Biological Control No Action Plan 

Concerns Control Control 

Rank +6 +11 t l -27 

Weight -Hj7 +I-'(} til -3D 

Cost Benefit 6(J,30(UJ()(J.O(JO I J I ..too, 000, (lOO 'I, <)00. (JOO. (JOO -)(J2.()(JO .000.000 

$\JS (iO J() $(JS I J lAO Million ~US <) ')0 Millulll $IJS 302 Million· 

tv1tllioll 

*TIle associated dollar costs associated with the \vater h~ acinth infestations on Uganda along have 

bl.!en determined to be $US 2 Million (UES) impact on Hydropo\\er Production at Owen Falls 

Dam. $US 300 Million impact on Fisheries. related industries. socio economic impacts. TIle total 

economic impacts associated with the No Action Plan as listed above equal $US 302 Million. TIle 

total negative impacts points associated \ .. ith the No Action Plan equal 333 (from Table 2 above). 

thus each impact point has an associated dollar \alue of302/333. or 'SUS O.qO Million. 

The negath'e impacts associatetl with the No Action Plan ha\-e a dollar value (lr SUS -302 Million (No 

Action = JJJ Iloints multiplietl by SUS 0.90 per point). 

6.0 ENVIRONMENTAL MITIGATION AND MONITORING PLAN 

Monitoring 

A monitoring program for the proposed actions is being developed b~ AquatiCs Unlimited and the 

Water Hyacinth Unit that will utilize computer based mapping technologies to track the water 

h~ acinth infestations. In addition. a Global Positioning System is bl.!ing supplied that will track thl.! 

mO\'ement of the hl.!rbicide application equipment to document treatml.!nt areas Water qualit~ 

monitoring as well as the monitoring of mechanical and biological control methods is under final 

de\e1opment. Aljuatic herbicldc applicators WIll be properl~ trallled b~ AU-UFe AP alld \\ III 

inciudl.! OccupatIOnal Health issues relatcd to the IIldust~ . Water h~ aClllth disposal Sltl.!S \\ III bl.! 

monitored to document the effects 011 "lIdlitc populations. surrollnding habitat. odor and other 

potl.!ntial cOllcerns Water h~ aeinth populations \\ III be monitored \ ia thl.! satellite .maging 

process. ;U1U these process Will also be lIsed to monitor shllrdine \\:gdatlon to properly doculllent 

an~ unforeseen impacts The WHU \\ ill coordinate and incorporate data obtained from the \\ah:r 

h~ acintll control program \\ ith fish population monitoring to proJlcrl~ uocument related I.!ffects 

Information 011 the various aspccts of the monitorillg program \\.11 hI.! provided III greatcr uetail and 

included in the Operational Plans for the project follo\\,lIlg EINPE:\ approvals to proceed . 
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Mitigation 

In regards 10 lIIiligation. follo\\ illg is a list oflhe (j\l! I~ Pl:S of lIliligaliolllhal lIlight or lIlighlllot 
appl~ 10 the \'arious aspeels of the proposed adiolls . A re\ iew of eaeh of Ihe Iypes is as follows: 

• A\oidillg Ihe illlpact by IlOt lakillg all actioll or parts of an action: The chelllieal control 
cOlllponent of thc proposed actions has been established 10 ~\\ oid illlpacts 10 dOllleslic and other 
\\ater uses by bcing eliminated from usc ill cl:rlain areas as oullined in this EIA. 

• 1\1inilllizillg illlpacts by lillliting Ihl: dl:gree ofmagllilude: The conlrolled usc of aqualic 
herbicides through repeat applications 0\ er a period of lillie \\ ill limil Ihe degree of nwgnitlllle on 
\\aler qualily \\hen cOlllpared 10 Iht: Ireallllelli or all or Ilu: \\all'l II~ aeillih Illais alone linle. 

• Recli~\'illg Ihe impaci b~' rcpail illg. rehabililaling or resl tJl ing Ihe alli:cled em ilonllll'nt: 
Miligalion lIleasurcs to insure that shoreline habilals disrupled rrolll IlIl'ehanical conlrolcquipment 
and plOcedures arc repaired \\ill be included in the Operalional Plans . Ilalll roads 10 Illl~ disposal 
siles \\ill requirc repairing and in sOllle areas for heavy lruck Iranie . 

• Measures \\ ill be Pllt in place to pre\ ent accidelltal spillage or chemicals and ruel rronl Ihe 
boats durillg spraying. 

• Reducing or elilllinating the impact over time b~ plescnation and mainlenance opcralions: 
Under Ihe long tenn program. a water hyacinth mainlenance contlOl plOgram \\ ill he initiated that 
\\ill reduce the impacts Of\Hlter h~acinlh on the \arious syslems by rcducing merall \\alcr 
hyacinth populatiolls. Biological cOlltrol inlrodudiolls atlhe plObkm sOllrce ill H\\~lIlda \\ ill aid ill 
reducing illlpacts on Lake Victoria rrom thesc inrcslalions. 

• COlllpellsating for the impact by replacing or IHoyiding substitulc resources or CIl\'ilOllments: 
The proposed actions have heen de\cloped alld \\ill be illlplemenied irapprmed ill a fashioll that 
\\ill eliminate thc necd for rcplacing or providing subslitute resources or ell\'irolllllcnis . There may 
be lime during the chemical control seglllent of the proposed actions \\hcle an oulside water supply 
may be prO\ ided to local COllllllllllities in Ihe e\ entlhis option benefils Ihe o\'l'rall actions alld is 
acceptahle to lo<.:al COllllllllllilies. 

MAAIF alld NEI\IA will dl'l<.:nllille Ihe proper IIliligaliollllll'aslIll's ill Ihe e\l'1l1 miligali(lll is 
lequiled due 10 SOllie ulllun:seell COlllPOIICllt 01" Ihe pillposed l'onllol actlollS The lequired 
Illiligalioll alld mOllilorillg \\ill be illcOIpolaled illio IClI(krs/bids ror Ihe ploposed acliolls so that 
COllllaclo.-s arc a\\me orthe requiled lIIollitorillg alld Illilig:ltiollll'l(uill'III<':lIls orlhe ploposed 
actiolls. 
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Table IJ: BIRD SPECIES OF IU:GIONAL CONSERVATION CONCEI~N ._._-----
SIIccic!I Thrcat Uislr ( 'OIlIlUl'lIll! ( ;l'III1S SJll'l'il'S 

ihuti 
4111 .-----

8asm Rccd Ncar- U.K. Lh'cs ill S\\ :III1Jl5 Acroccphaills ( iriscldic; 
Warblcr thrcatencd T ------
Arrican Recd Ncnr- U.K. I.i\'cs ill s\\alllps Acroccphalus BactlC:ltllS 
Warblcr thrcatcncd T - _ ._--
Marsh Vulncrablc U.K. Li\'cs in swamps EllplcclCC; Ilarllalihi 
Widowbird T 
Whilc- Ncar- U.K. Livcs ill s\\alllps and \\(Ioded ( iorc;achills I .l'nconotlls 
backcd Night thrcatcncd T.R shorcs 
Hcron . . ---------
Shocbill Vulncrablc U.K. I.h'cs in s\\alllps l3alacniceps Hc'\ 

T.R - ----. . --------------_._----
Northcrn Rcgional U.K. l .h·c5 ill swalllPs Ploccns ( ':Ist:lnoJls 
8rown- rcspollsibil T.n 
tluoatcd ity 
Wcavcr .. _. ---- ._----------
Woolly- Near- Il.K. I.in:s ill grassland, and (lPCII ( 'icollia l:pi!-lOI"I<; 
IIcckcd Stork thrcatcncd Tit shOlcs 

B . _- --
Arrican Ncar- U.K. Lh'cs in swamps Asio ( 'apcllc;is 
Marsh Owl thrcatcncd T.R. 

U - - .-. - --------- -
Goliath Near- U.K. Fccds rrolll I.ake shOlcs Ardea ( ;lliiat II 
Ilcroll t hrcatcncd T.R. 

U ------------
Madagascar Vulncrablc U.K. Fccds frolll I,akc shOles Arlieola Idea 
Squacco TH. 
Ilcron IJ .. -_._._--------
fJl'O\\ 11- Ncar- U.K. Fccds rrolll I.akc shorcs Vallcllus SII)l\.:1 ci I ioc;lI<; 

chcstcd thrcatcncd T.R. 
Wattlcd B 
Plo\'cr -
RlIl'ous- Vulncrablc U.K. Fceds rrolll Lake shorcs Ardcol:! Hllli\Clltric; 

hcll icd Ilcron 'I.R. 
fJ -- - -- . __ ._ ---
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Table 13: BIRD SPECIES OF REGIONAL CONSERVATION CONCERN iColitinued) 
flu,-. --- Lives is s\\'amp~ Lake cdpes 

--.--
Afncan VIIlJlelable Podica Sellq!aleusl~ 
f-infoot I T.R. 

B .. 
Saddle-billed Vulnerable lJ.k Feeds frolll L.ake shorc~ Erhipiiorllynchus Sencgalellsis 
Stork T.R. 

B -
Giallt Near- U.K. Feeds frolll Lake shores Ce~1c t\.1axiilia 
K Ifl!!lis her tlneatened T.R. 

B 
I Maceoa Vnlllemble U.K. No recellt records O.\\'ura t\.laccoa 
Duckl T.R. 

B 
Darlci \ ·ulucrablc lJ.k Feeds from the lake -

Allhillga Rul;1 
T.R. 
13 

Africall VII I nerable U.K. Feeds frolll fringillg swamps -
Circus Rallivorns 

Marsh TR. 
Harrier B 
Black Heroll Vulnerahle U.K. Feeds from Lake shores Egre\la Ardesiaca 

T.R. 
R 

Purple Heron Near- U.K. Feeds from Lake shores Ardea Purrurea 
threatened T.R. 

B 
Red-chested Regional U.K. Breeds from Lake shores Nectarinia F. ~· t h rocer ia 
SUllblTd rec;pollsihil T.R. 

11\ B -
Lesser Jacau<l Ncar- U.K. Li';es iu \Hlter-Iil~ patches ill -

Microparra Capeusis 
threatelled T_R. bays 

B --_. 
Afncan Vulllemble U.K. Lives ill water-lily patches ill Nellapus Auritus 
Pygmy Goose T_R. bays 

B 
-

Carruthers RegIOnal U.K Lives in swamps Clsticola Carmt her:-I 
Cisllcola respollsibil .T.R 

it\ .B 

I -
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Table JJ: OIlW SPECIES OF REGIONAL CONSERVATION CONCf.RN (contillued) ._--- --- --.- --------- r--·· -- ---. -----
Papyrus Vulilcrablc U.K I.i\·es ill S\\ alllp 
Ycllow :I.n 
Wmbler -.:.u 1--' - r·--- --- ._---
Whitc- Rcgiollal U.K I.i\ cs ill S\\ alllp 
wingcd rcsponsibil .T.R 
Warblcr ity .8 

UK- -
Grcat Silipc Ncar- L.h·cs ill ;.!I ass S\\ alllps allll 

thrcatencd : I.R 0PCII shores 
.8 - -

Whilc Rcgional lJ.K Fccds frolll the lake 
Pelicall rcsponsibil .T.R 

it\" .B 
-~- -_. --------- - -- -- - -- --- - .------

(jleCII- Ncar- \J.K l.i\"Cs ill \\ (lolled shores 
Back cd thrcatcllcd Tit 
IlcroH 13 -
Pap)'IIIS Rcgiollal 1l.K I.i\'cs ill em ;11 lipS 
( 'allaJ)" I'cspom;ihi I .T.R 

it\" .n -
White- V"llIerahle 1I.K I.ive<; ill \\atL'I-lil~ patchL's ill 
backed Dllck .T.R ha~s 

.8 
GoldclI- Rcgiollal U.K Brecds 1'10111 lake shore 
backcd rcspollsibi I .T.R 
WC3\'cr ity .13 
Black Ilcroll Ncar- (I.K Feeds frolll I.:lkc shore 

thrcatencd :r.R 
.13 .- .-

Grey Near- U.K I.i\·es ill glass s\\aIllJl'i alld 
Cl'o\\ lied threatellcd .T.R opell Shorl'S 
CI anc .13 - ---

(t\lakcrerc Institutc or Em'irolllllcnt and Natllfal Rcsourccs. Biodi\clsit~ datahank 1')')(,) 

lJ - Uganda. K - Ken~a 'I' - Tan/.ania R .. R\\anda B - Rllflllldi 

( 'hlof()peta ( iracililmtli<; 

------ - -- .- ---------
HI ad.\-ptcrns (";11 palie; 

(iallillago t\kdia 

Pcleca 11115 ( )lIoclOt" 111<; 

-----' ---- -- - ----_.-
IIl1torille<; Sir i : ltll~ 

. _------- .-- - . 
SL'lillIlS l<iliCIll-IS 

_._._-- -. -
t halasS(lIIII<; t L'1IL1I1I0t li e; 

-
PlocclI<; .IacJ..c;(llli 

Egrella :\ ule<;iac:1 

- -- - - --
Balearic;! HCglll"llIlIl 

- - -----_._. 



Table 14: RARE, THREATENED AND ENDANGERED FISH SPECIES WHOSE DISTRIBUTION MAY INCLUDE LAKE VICTORIA 
BASIN 

Common and Status Distribution Comments 
Scientific 
Names 
Bagnls docmac - fulrc Opcn watcr A few stilI occur ncar olTshorc islands and at thc dam. 
SCJlllltundu 
Latc niloticus - Abundant Lake widc Currently thc most important commcrcial fish spccics in the lakc. 
Nilc 
Perch 
BryciJIIls Rarc Opcn watcr A few specimcns occasionally secn. 
Jad.sonii 
B sadlcTl Com 01011 Inshore open Has undergone a rcccnt resurgcnce and arc currently abundant in 

watcr open waters close to shorcs. 
Oreochromis Abundant Inshore Anothcr commcrcially important fish species second to the Nilc 
nilotIcus Pcrch. 
0 \·miabi hs Vel) rare Inshore Was once one of thc most important commercial spccics bllt almost 

disappeared later. Currcntly a fcw are rcsurfacing among the 
hyacinth at the shores. 

0 esclllclltlls Ven· rare Inshore Samc as above but thcir numbers are still vcn· low. 
O. lcucosrict liS Co 1\1 \lion Inshore. pools and An introduced fish spccies. Can tolcratc low oxygen conditions 

dams and therefore common among hyacinth and in marshes. 
Tilapia ziIli [ o 1111110 n Inshore OpCII Anothcr introduced tilapine which is also common among 

water. rivers and shoreline hyacinth mats. 
swamp 

Clarias [ol\1l11on Inshore opcn Juvcniles cllrrently hiding in rcfugia habitats. C01II1\1011 ncar 
garicpinus - water. rivers and swalllp shores. 

Male swamp 

Xenoclarias Absent Open decp waler bccn eliminated from the open water through predation and the 
Cllpogon advancing owcline. 

Garra johnstoni Rare Inshore Has taken refuge within rockY shorcs. 

Labeo Common Inshorc and rivers Once a popular table fish. is now restricted to areas with rocks or 
viclorianus - near inflowing rivers. 
Nmgu 
Barbus aItianalis COIIIITIOJl Inshorc and rivers Same as above. 

Barbus Common Open water Occurrcd in deeper open waters. Its numbers were not high. A 
profundus few still prescnt among Mukene shoals. 
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Table 14: RARE, THREATENED AND ENDANGERED FISII SPECIES (Continucd) 

I 1-- Iln~hore. ri\'cr~. I O"er ten ~III<111 ~i/.cd fi~hcs COllllllon in ri\'er~. swalllp~ and Bm'blls spp I COlli ilion 

R:rstrincobola I Ablllidallt 
argcnlClI-

strcallls and lIIarshcs draining into thc lakc. 
s\\:tmps 
Lakc widc Thc only COllllllcrciall~' important n:lth'c fish spccics ill thc lakc. 

Its biomass is bclic"cd to havc incrcascd ancr thc rcduction ill 

Kh 

Mukcnc n\llubcrs of haplodllolllillcs. .. ______ ____ _ 
Aplochcilicythys I Com ilion 

~ 
No' hobrallchius I COlli ilion 
S(!(! I COlli ilion Protoptcnrs 
act hiopiclIs-

Rh'crs and 
swamps 
Rh'crs alld 
swamps 
Inshorc alld 
swalllps 

Co III ilion in s\\alllps and livers nowing into thc lake. 

Samc as abo,·c. 

An air brcathing Ii~h spcdce; cnncntl~ lIIaking a comcback in Ihc 
lakc. I\lany yOllng of Ihis e;pcdes rOlllld Hndcr thc roots or "aler 

--::------t---------I- __ !I~ad'!~_I. _____ . ____________ . ____ .___ -
Inshore. alllollg Their Illlllllle,s 1101 sig/lilh.:alll Also lillllld hiding 1I11l1e1 II~atilllh 

I\lalllba 
AfrOllla~tacelllbc I COIIIIIIOII 
IllS aqllatic lIIat~ . 

_______ ~ f lIIacropll\ tcs ____ .___ .. _ ... ________ . __ 
InsllOle <111(1 Ri,cls FOInlClI all illlpoll:1I11 li,'cr lishl'l~ d .... illg Iheir hreedill/! ""1<; 

frcllotus 
S) /lodonl is I Harc 
dctOliae- sireallls No\\ I'estril.:tcd to areae; Ilcar ri,'crs c.g. at KasclIsclO al 

-------il.- --- ---------.--- _.t.!'~_'.!.~~!!~iB~:~~ ~:~g£I£I.:.. .--.-.-.-- .. ---
Olen" ater <.'ollllllon in habitats \\ it h IOck ... y..::b:..:o:..:t.:..to:..:I:..:./I.:..s.'--_____ _ 

Nkol()!!~ 

S. afrofischeri COlli 1110 n 
Monuyrtls COllllllon Inshore and Salllc as abO\·c. 
ka III III mc- strcallls 

-------+--------1-----------+---------------------------_.---. 
Inshorc and III thc lake IIOW occur ill shallow in~horc bays with aqllalit' 

Kasulu 
Petroccphallls I COlli ilion 
calosloma ~:.=. ______ +-------_I. strcams macro hvtes. __ .. ______ . __ . __ . __ _ 
Marcuscllills I COlli ilion 
'mhami 
Gnal hOlIClIIlIS COlli 111011 

longibarbis 
G. dctoriac C olllmou 

Schilbc ('01111110 n 

Inshorc and 
strcams 
Inshorc and 
strcalllS 
IllshOlc and 
strcams 

Salllc as ahovc. 

Salllc a<; ahme. 

SalllC as abm e. 

Illshorc all(l Sallie as I.aheo yidoriall1ls. Slill alllllldalli ill I.ake Nallll/!:lho 
-----

intcrn· ... I1 ; .... L..:.:=:.:..:..:.==::...-_____ ...J.. ________ ....L..:::s:.:tr..:c::a:.:n.:.::ls:........ _______ -.l __________ --------------_._-_._---' 
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Table 14: RARE. THREATENED AND ENDANGERED FISH SPECIES (Contillucd) 

I 
. -

I -r I HAPLOCIIRO I 

I\1INES-

~,,, NKEJJE .- --
Allochroll\is Abscnt Ollly olle species dcscribcd. Was still ,·cr.' rare before 
\\eIcOIllIllCi disappearancc. 

- .- --
ASlatolilapia spp COlUlllon Inshore and 21 spp dcscribcd. t\lan~ rcmaiu IIl1dcscribcd. 

slrcams 
Enterochrumis A.bscnl Inshore 3 spp all 1101 encountcred lalcrl~. 
spp 
GaurochrolJlls Rarc Inshore :- spp. Only one relllains in Lake Nabugabo 
spp 
Haplochromis Absenl Illshorc 3 spccics dcscribed. No\\ abscn!. 
spp 
Harpagchronll~ Rarc Lakc widc 20 spp. Largc sit-cd spp. eliminated through prcdation by Ihc Nile 
spp Pcrch. 
Labrochrolilis Ahs'::lIt Illshore 7 spp prc\'iously dcscribed. 
spp 

'-Upochromis spp A.bscllt Lakc widc 7 spp prc\,ioush' dcscribcd. 
Ncochrolllis COlli 11101: Illshore alliong I sp St ill COlli ilion alllong sublllergcd rock I 

nigricans rocks ._-
Paralabidochrolll C 0111 III on Inshore prescnlly (, spp dcscribed. Man~ /lC\\ species no\\ !uming lip. Is prescntl~ 
is spp associal cd \\ it h the dOlllinant haplochrominc among h~·acinth. 

Aquatic 
Vegclation 

Progllathochrolll I Rare Lake wide Origill;!II., 3.1 species dcscribcd. All open \\aler specics 
i!' spp e1imillalcd by prcdalor Rock and macroplll :t' dwelling specics 

slill occurnn~ . --_.- ------
Psammochromis Rarc Lakc widc 5 spp. Samc fate as abo\'c. 
spp .- -----1 PI ~ ochroll\is spp COlli 111011 Inshorc sand.' -' spp Still COllllllon IIcar rocky shorcs. 

bcachcs 
Pyxichromis Absent Opcn water I species dcscribed. No longcr secn. 
Parorthostoma 
Xysllchrolllis Abscnt Inshore HllIollg :\ spp. Origi nally fcw in nUillbers and bciJl~ largcr sized wcrc also 
spp aqunlic e1iminalcd by lhe: predator 

l\Iacroph\,!cs ----1 Y ssichromis spp Comlllon OPCIl water 5 spr. Onl, onc spccies nblllldalll ill oEell walcrs offshore. i 
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I Olhcrs arc rarc or abscII!' 
Table 14: RARE, TIIREATENED AND ENDANGERED FISH SPECIES (ColllillllCd) 
IIIccrlac Scdis Rarc Open wellcr 4 spccics kllo\\ II. Rarch· seCII. 
Asialorcochrollli COIII"'OIl Illshorc IIcar A 1II0llusch-orc rairly COIII.II011 c10sc 10 shorcs cspecially ncar 
s allllalldi aqualic lIIacroph~ Ic cO\·cr. 

macrophylcs 
MacroplclIrodlls Ab!;CIII Inshorc salldy Oral !;hcllillg sllailcalcr. No 10llgcr Cllcolllllcrcd. 
bicolor bcachcs 
Hoplolilapia AbscIII Inshorc salldy Samc a!; abm·c. 
rclroduclls bcachcs 
Plalylallcodll!; AbsclIl hl!;horc salld~ Salllc as abO\ c. 

t1c~ bcachcs 
(Sou.·ce: lJgauda Fillhcl"iell Rcsc:u-ctl Illstihrte, 191)(,) 



Table 15: RARE, THREATENED AND ENDANGERED MAMMAL SPECIES WHOSE 
DISTRIBUTION INCLUDES THE LAKE VICTORIA REGION: 

Common Name Scientific Name 
Hippopotamus Hippopotamus amphibious 
African spot neckcd other Lutra maculicolis 
*+Sitatunga Tragelaphis spekeii 
Marsh Mongoosc Atila~ pahidinosus 
Slender Mongoose Hel]lestes sangt!ineus 
Sen'alinc Genet Genatta senalina 
Red Tailed Monkeys Cercopithecus ascanius 
Ven'ct Monke\'s Cercopithecus ascanius 
*Black & White Colobus Colobus guercza 
! Papyrus Rat Pelolll\'s isseli 
Micro-chiropteran bats 
Source: Makerere University Institute of Environment and Natural Rcsourccs - Biodivcrsity 
Data Bank. 1996 

* For schcdulcd mammals 
+ A unique subspecics of this is found in Sese Islands 
! The only populations of this species to-date arc found on a few Lake Victoria Island and one 

mainland site, 

Table 16: RARE. THREATENED AND ENDANGERED REPTILE SPECIES WHOSE 
DISTRIBUTION INCLUDES THE LAKE VICTORIA REGION: 

Common Name Scientific Name 
Nile Crocodiles Crocod\'his niloticus 
Nile tvlonitor Lizard Varanus niloticus 
Python P\'thon scbal 
Water cobra 
Nilc soil shellturtlc 
Source: Makcrcrc L'ni\'crsity Institutc of Em'ironmcnt and Natural Rcsourccs - Biodh'crsity 
Data Bank. 1l)96 

Thcrc arc \'Cl! fcw large tcrrcstrial mammals still sur.i\,ing in thc Lakc Victoria shorc rcgion, 
For this rcason it is 110t likcly that thc lakc is or does sen ice aS:ln importallt \\atering point ror 
many other mamlllals, 



Table 17: Rare Wetland plants found in tbe Lake Victoria Crescent 

Family Genus Species 

C~1Jeraceae Ascolepis erioc:luloides 

C~1Jeraceae Ascolepis protea 

Cyperaceae Bulbostvlis filamentosa 

C~-peraceae BulbostYlis schimperiana 

Cyperaceac Bulbosrvlis subumbellata 

C\1Jeraceae C~-perus amauropus 

Cyperaceae C~1Jerus circumelusus 

C~raceae Cyperus ~1Jeroides 

Cvperaceae Cyperus ferrUlnneo,·iridis 

C\1Jeraceae Cype_rus halpan 

Cvperaceae Cyperus I Illateilema 

C\-peraceae C:.Jlerus sphacelalUS 

Cvperaceae C~erus tenax 

C\-peraceae Eleocharis acutangu!a 

C\1Jeraceae Eleocharis mannnulata 

C\-peraceae Eleocharis naumanniana 

C\-peraceae Fimbris[vlis Isubaph\"lIa 

C\-peraceae Fuirena I pachvrrhiza 

Cvperaceae Fuirena I pubescens 

Cvperaceae K...-Ilinga carulagine:.l 

Cvperaceae KvIlinga crassipes 

Cyperaceae K...-llinga welwitselui 

C~1Jeraceae Lipocarpha I chinensis 

C\1Jeraceae Lipocarpha nana 

C\1Jeraceae O:-'·Vc:lnllm cubensis 

C~aceae Pycreus !macramhus 

Cyperaceae Pycreus i Ilol\"staellYos 

Cyperaceae Pvcreus i wnbrosus 

C~-peraceae Rhvllchospora I an!wlcnsls 

Cyperaceae Rhvnchosj)Or.l ! candida 

C\1Jeraceae Rhvllchospora : gracillima 

C\1Jeraceae Seleria I distans 

C...-peraceae Seleria I lZracillima 

Hvdrocharitaceae Egena I densa 

Hvdrocharitaceae Lagarosiphon I ilicifolius 

Nvrnphaeaceae Nvmphaea I heudelaui 

Potamogetonaceae PQ(amogeton loctandrus 

Potamogetonaceae Potamogeton puslIlus 

(Source: Knox E. B. and Bakamwesiga II. 19961. 

There is no list by lLC~ nor the East African Plant Group that has been compIled on the status 

of plants in Uganda or East Africa as a whole. This list is based on the sun·eys that have been 

carried out by MlTIENR. in some pans of Lake Victoria basm. 
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SUl\IJ\IAHY OF PHOI'OSALS 

I. JUSTIFICATION 

The water hyacinlh prnlikr;llilln has 1~'a~'Il~'d I:pidclllic pWPlllliollS with ~.'rillus sl1cio -
CCOlll1l11ic illlpacI and rcquircs all Cllh:q;.L'IlC)' ;lClillil prll:;r;lIll pClldillg lilt' IllL'diul1l alld 
klllg leflll cOlltrollllc;"\surc5 ullth.:r Ihl: L;J~( \ ' iLtpria [11\ illllllllclll;11 t-.lallagl '1ICIlI I'r(.ljcL·1. 

2, Ei\IEI{GENCY ACTION PLAN 

Tht: sites, (\111 t 1"01 IIIC;l)UIC; alld imtltllliLlIl;d IC.Pllll~ihllilles fur tilt: ElllClgCIIL")' I\(tillil 
l'IIll:;I.ll1l ;1It: leCllllllllClllicti ;15 fullo\\ s:-

:1) OWCll Falls U:lI11 

St 1":1lcgy: 

Arl iIJII/I{c~I)IJII~il) i IiI y: 

Act iIJlI/Rl'SPlJlIsil>ilil ~: 

illlcgr;llcd ;lppro;Jch u5illg weed barriers. physical 
remuval alld ChL'lIli(:11 sIJrayillg . 

,II 

C(lllll ;let Pri vale se~' lllr fllr Illccll;1Ilic:11 ;1Iltl Illallu;11 
relllllvalulldcr SUPlT\'ISiull of UCU/NTCWII; (ii) 
CUlllract pri\"ale SCClllf for chelllical sprayillg ullder 
super\'isioll of t-.IA,\If-/NTCWH/ UE13; and (iii) 
COlltract privale firlll to reinfurce Ihe bool11 ulldcr 
the Owell f-alls Dalll briJgc alld cOllslruclillg a Ilew 
bool1l upslreall1 ullder superv isiol1 of U [13 . 

[reCI ;111 llUIL'r SCI L'~'II 10 b;H 111\'aSlllil ur \\";lIcr 
hy:1cilllll ;llid ICIIII)\ L' ;\CC\llllul;\leu wceu IllJIlUJlly. 

EIlg.illccrillg linll 10 be cUll1r;1Clcd 10 creel scrcell 

alld cOlll,acl I;\uu\lf fur 111;\11 1.1;11 relllo\':11 ullder 
supervisioll or NTCWH & NW&SC 

c) i\llIn:hisull B:1Y (G;IIJ;1 Wal(T Works): 

51 ralcgy: 

Acl iOIl/RespollsiiJilily: 

COllslruct noalillg weCL! barriers at the \ ..... aler inlake 
poillts ;1I1d reIlIO\'e Ille accull1ulaled weed Illanually. 

Enginecring firlll 10 be cOlllracled to conslruct 
noallllg weeu b;micrs and contract labour ror 
1l1a1l1l:l1 rCl1lOval uf \\ eed . 
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d) PUI1 BdJ Pit'r: 

Siralrgy: 

I\c\ iOIl/Rrspollsihilil)": 

Act iUlI/Respollsihilit y: 

Integraled approach uSing mechanical and manual 

coni rol. 

Contract privale sector for lllech:Hlical amI manual 

clmlral undcr supcrvisiun of NTCWH anu U RC. 

Inlc~ralCu appru;\ch using relract..lble bDlllll, 

pllY:llcal rellloval anu biological COlllrul. 

Contract private sector for physical control under 

supervision of NTCWIlIMAAIF. Introduce bio -

a~ellls unuer supervision of NARO/NTCWH. 

f) Landing Sill'S \111 LJI,e Yirtnri:l.L.KYI\ga; L.AIIJcI1 and Alb(,M l\'ilc: 

Sll'at('gy: 

Act iOIl/respol1siiJilil y: 

~lanual removal of waler hyacinlh and 

auministrallon of herbicides on dynamic large wceu 

bioll1as that choke Ihe sites. 

(i) Provide lools, protective wear and other 

equipment 10 affecteu communities and sensitize 

affected communities; (ii) to facilitate manual 

removal under supervision of uistrict, county. sub

counl)' oflicials and RCs: and (iii) contract private 

fi rill for chel11ical (ol1lrol unuer superviSion of 

NT\\ CII JCllvllles 10 be monitored by 

NTCWH/WHU . 

J. 1l\STITl'TI0i\AL ARR,\NG E;\ I ENTS FOR 1;\lPLE;\lE:'ITATI0N 

The envisaged InSlillJlional arrangelllents ror the illlplemenlation 01 the Emergency Action 

Plan are as follows:-

(a) APC Managell1enl Sub-Committee on Waler Hyacinth Control for policy and co

ordinal ion . (T I.!rI11S or re!'t:rcl1ce-TOR anu composilion are in Annex 2) 

(b) NJliunal Tcchnical COlllmittee on the Control and Management of Water 

Hyacilllh (NTCWH) set lip by f-.linister, MAAIF for overseeing, implementation, 

supervision and monitoring. (Cornposilion and TOR are in Annex 3). 
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(c) Waler lIyacinlh Ullil (\\'HU) 10 be SCI lip ill rishcries DcparllllCnl, t-.IAAIF to 
SI:I vc as SeCIl:lal ial III NTCWII ami work as full lillie implcmclltatioll rlgellcy 
(Allllex 5), 

(d) Short·ternl IlIlerlialiollal Consultallcy Oil chclllir;lI 'lid Illclllallical cOlllrul Iu he 
I" llvidcu to the \\'11 U uurillg Ille first IllIce 1l101ltll : ('1'01<. ill Allllex (l) 

(c) Cllelllie;11 Vcrllilalltlll ;1I1U {l.lullilllfillg Cumlllittee (J Sub-Colllllliltct! of NTCWII) 
- already ill exislcllce 10 compile alld verify illfurm:1I1UIl 011 chemical cOlltrul <1IlU 
delermille lIH1de lIl' :lpplic:1lil11l ill Ille Elliergellc), l'rogl;lI11. 

4. I>UI~ATION 

The Emergellcy ACliol1 Plall is expectetl to be implemented wilhin 1 year 

5. BUDGET 

The tlllal cost of Ihe [1111.'1 gL'IKy ACliull Plan is eSlilll;!ICU al USS 4.78 millioll (Allllex 7) 
alld slllllll1.uizctl b~luw:-

Compollenls 

A, SIIPpOrt to Waler Ily;)cilllh Unil 
13 , SlIppUrt to ~L1l1a!;emeIlI/Cuortlillali()n 

C. Chemic;)1 Veri lic:1lionlr\lonitorillg Activities 
0, COlllrol Programs 

Tolal Cust 
(US$) 

J09,I00 
22,770 
33,979 

i) Lantlillg Sill'S for t-.lallllal 
ii) O\\t'11 falls Q;lIlI 

[~elllo\'al hy COlllmullilics 866,250 
1,7S6,~24 

iii) K;lg.:::ra 1\I\er 
iv) Waler Wurks (LlllelJbe, G;lh;l :llltl Jillja) 
v) Port Oell r'1l.:r 

TOTAL 

491,700 
774,444 

1.14'2)28 
5,426.795 

The Governlllelll cOlllrlbutioll will illcluue slarr salaries, office accolllouatioll, logistic 
SIlPPOrt, eqlliplllcllI alld machillery alreaJy purchasetl anti costs illcurretl for various 
Jctivities alre;ltly IIIH\(:rt;lkell as well as overheaJ expellses of affecleu agencies such as 
UE13, NW&SC Jlld URC. 
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I. INTROUUCTION 

1.1 Water hyacinth. probably th~ illOSt noxiolls aquiltic wc~d in the wurld, is native 10 South 
America wlll:rc it occurs basically halll1kssly in strealllS ;1IId seasonally nuuded 
environillo" liS. The plant is. ho\\evcr, one of the lIlost wiLlel)' LlistributeLl aquatic I,I,ceds. 
having bee I translocatcLl allllost all over Ih~ Iropical alld sub-lropical worlLl Illainly by 
culleclors 'If orllaillental plants. 

1.2 Water hyacinth was !irsl reported in Uganua on Llke Kyoga in T\lay 1988 and then on 
l.;lke Victoria in \)lTclllh~r 1989 having t'lItL'f~J tile I;llll'f \;)~~ fWlll River Kagera. The 
waler \"cl'd ~prL';ld r;lpidly ovcr the )"C.HS II) frillge lH"Cr )0':'0 or the shores of Llkc 
KYllg;l, abllut RW-o llf Ll~C \"iclllri;l, lIVL'f S()'.O of the b;lll~S uf Rivcr Nile alld ll10st uf 
thc Ilurthern tip or Lake "Ibert. Tot;ll wced cover estilllales or about 3,100 ha were 
made in 1994. 

\ ~J Water hyacllllh prCllireralion in Uganda SllO\I"S variable r;lICS. It is extrellleIY''tapiuiih,' 
' l'1utri~nl enriched environlllenls stich as Ihal ill f\lurchison Bay anLl al the deltas'uf In:\jtirl , 
rivers like the Kagera alld KatClnga. Howc\er, the prCllification appears 10 be poor iii 
bays like Bub and f\lacJonalLl which have no lIlajor inllow. Where \I,eed proliferaliun 
is rapid. the acclimulating bioll1ass imposes a heavy burdcn (111 Ihe water environment and 
rcsource use. 

1.4 The water weeLl occurs as resilient strips or in form of mobile l1lats. Resident water 
hyacinlh in lal..es occurs in sheltered, sh;IIIow (rarely deeper than five metres), mudLly 
bays anll inlets where it forms shorelinc strips of live to IS III wille. extending to 30 111 

or 1110re in specially sheltercll inlets. The l1l:lts along the rivcr banks are gcncrally 
narrow (about live l11etres) except inside the benJs where the current is slow. R;lpiLl 
watcr hyacinth proli kr;llion kads tll rllrlll;ltilln of mllbile l11alS which Illay aCCUII1I1\aIC to 
1;lrgc Sll~5 ~IILlcr sheltered CllllditillllS. 

1.5 SOllle silu:ttions or proli lie wceLl proullcliun in Uganda have producell enormous biomass 
\\l1ose illlpacts 011 the \\;lIcr envirullll1Cllt and resourccs h:lvc alt~lined el11ergency Sl.ltllS 
which has serious socio-ecol1ol1lic implications. 

1.6 Recognizing the critical neeu for an ElI1crgency Action Plan 10 arrcst the proliferation 
of the \\eed. The Agricultural Policy cOl11l11illCe(APC) rC4ueslct.! the National Technical 
Commiltee on Control and Management of Water Hyacinth(NTCWH) set up by MAAIF 
(Annex 3) (0 lIesign an El11ergency Action Plan. The Terms of Reference (TOR) for the 
assignment is given in Annex 4. 



1.7 Based on tht: TOR. the NTCWH has exal11ined the variolls studies alrc.'llly ulH.Jerlakcn. 

findings tlnu reCllllll11CIHI;JlioIlS of vari(,lus conkrenccs and workshllps hclJ during the last 

2 years. the workillg papl.:rs prcpareu for the Llke Victoria Environmental Management 

Project anu the Tl.:chllical I{eport as \H~II as the Tirne B{l(IIHI Action Plan preparcu by 

r-AO (July 1995). 

1.8 The cOI111J1illec also carril.:li out lidu visits llf iiITectt:d sites alld IIdli liisc\lssiolls \ ... ·itl1 the 

concerncd inst i tutions and agellc ics. Th is report sUll1mari zes succ i nctl y the fi nd i ngs alld 

rccornl1lclldatiolls of thc NTCWH together with propos.lls f(,lr an Emergency Actioll Plan 

to cOlltrol the water 11\';lcillth. 

2. JUSTIFICATION 

An estimated area of 2000 ha spread over the shorelincs and bays of both mainlalld alld 

islands of LAke Victoria is now illfestcli by water hyacillth besides other areas including 

Llke Kyoga and along the Rivcr Nile. River Kagera delivcrs 3.5 ha of water hyacinth 

every wed. Due to the prcvailing winus anu being the water outlcl. Ugaillia is on the 

receiving end rur watcr hyacinth production. The sC\"l'rity of the water hyacilllh is 

further aggravatcli hy a bllild lip or Ilutrients in the lake uue to illilow of sewerage and 

nutrients rrom fivers kcLling illto the lake. Seriously affecleu areas are:-

90 per cent or shorelines of the Illainland which inclulie:-

drinking water intake points fur Kampala. Entcbbc and linja 

ferry pier at Port lkll 

li:;h landings. 

OI.\c!!l Falls 0.1111 \\hich slIpply e/cclflcilY 

Coastlines wilh bnLling slllJres and ba: S tIt islands 

Areas along River Nile. L. Kyop allLl l. Albert. 

Serious economic. social. health and environmental impacts have been obscr. ed as 

indicated below:-

2.1 fishing SlIu-sector 

i) Reduction uf fish production due to unsuitability of shores for fish 

sun'ival/aquatic life. spa\\ ning and breeding - Bays are breeding and nursing 

grounds for tish particularly tilapia. 
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ii) Threaten the li"clihoou or fishermen. Income or lishermen is reduced due to 
landing probleill s. increased fuel costs. delays and poor quality of fish. 
Subsistence fishermen , .. :ho depend on in-shore fishing with hooks and traps are 
being forccu out or operations. 

iii) Export baseu lish processing inuustries are raced with the problem of irregular 
supply. poor quality of lish, increasing L1peration costs anu prices. 

2.2 Drinking Water Supply 

i) Drinking water supply tu Kamp;lla. [ntcbbe. Jinja and uther areas arc geltlng 
alTected dlle to \~L'ck chol\ing at water illtakes. 

ii) Quality of drinking water supply to the lake basis ami otller rural cOllllllunities is 
afrected due to decomposing organic matter in a massive scale. 

, ' ,I', ' ;1 . 

2.3 Tr;)l1spor1 Seclor 

Disruptions. delays and rising operation costs are on tile increase both at Port bell 
and transport between islands and mainland. 

2.4 Power Generation 

Electricity operations of the Owen Falls Dam is being thre.1tened. 

2.5 Ell',irOlllllcntal and Health lIawrds 

Water hyacintilitarbol\fs disease vectors, interferes with water balance of tlte lake 
and tedu(cs hitl-l.li\t?rsity. 

Because or serious ecunOllllC, social. health and environlncnlJ.l impacts of water hyaclnlh 
and its rapid expansion. there is an urgent neeu fur an emergency action program to 
arrest the expansion and bring about reuuctiun of the weetl to Inanageable levels so as 
to reduce negative effects of water hyacinth. 

3. DET A ILS Of W,\ TER II Y r\ (lNTH li\'FESTATIOi\'S. 

The following areas have been identified by NTCWH to have senous hyacinth 
infes~lions which require Emergency Control Programs:-
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I . 

3.1 0,,"('11 falls Po w('r (,hllli 

I. II was cSlililalL'd in e:1rly Seplclllbcr. 1l}95 Ihal aboul (iO ha of waler hyacirllh 
(equi\'aknl 10 over 7U.()(JO lunnes) is ~llalldL'd auuve Ille Owell ralls bridge. 
Llrgc lIlalS of Ihe \\l'L'd ho\t" · aboul Ihe Wa\'cs ill Ihe vic.:inily of rielding, 
ThrmlOn and Ilanningllln bays . eVL'nlually 10 bc drirled down lu Ihc bridge by 
appwpriale winds . 

11. It is also cxpecled lilal much of Ihe 250 ha of waler hyacinth estimated around 
Enlebbe Peninsular in July 1995. will. c\cnlually 1IIId ils way tu riclding . 
Thruston and Hanningtun Bays and I\lay cnd up at Ihe Dam. 

III. Thc IIII;\kc dalll and he:ldrJec arC:1 ;11 O\\L'n Lliis l):1111 is separaled froln Ihc 
acculllulaled biunlass of waler hyaclllth upstrealll by a single sct uf UmJlllS 
conslrucled in Ihc 1950·s . The slructure is under Irclllelldolls strain due lu the 
Illassi\'c \"eighl uf w;)ler h:'Jcinlh alld \I 1.I~S. ip fact, lust SOllle of ils componenl 
hoollls (.'rd Sept. I\.N5) . 

IV. f\\assi\c invasiun of the Slfeens tu Ihe luruine chanlbers alld Ille coulillg syslcnls 
for uOlh Ir;lIlsfuflllers and turbines by sill king J\lats uf the wced. could prccipilate 
crisis prublt!lIls to puwer gencratllln . This situation is lik.ely 10 happcn if the \ .. eed 
is left to conlinuously pile up upslrcalTl or if the existing Illass is caused to sink 
en-Illasse. 

v. Inll'nsified mechanical canlrul can allly be expccled 10 start earliest Nu\"eillucr . 
1995 when Ihe II rst set 0 r Illec han ieal harveslers is ex pected. 

VI. There is abundallt sciclltilic d;\lJ dell\onstratlng that herbicide (chemical) 
;1Pl'li
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(;\lIUIl h:15 \lCLr! flllllllJ 10 be Ihe IIil'SI COSh.'l"fccll\ e II1clhod for controlling 
,vater hy;\cinth. There IS. huwe\cr. grcJt pOlentlJI ,"or the general public to fear 
ami mistrust Ihe use of cheillicals on \~;1ters wh ich they are likely 10 cOllle in 
conlacl \Vllh . It is true tllat the use of chell\icals has negative effects on the 
environmenl and Illay calise SOllIe bio·di\ ersity loss. Ne vertheless, the presence 
of the water hyacinth lIlalS alsLl II;iS similar efrects . Tile Task furce considercd 
the trade ·ol fs :iIld upted for ""lItcd and controlled usc of herbicides in speci tic 
areas of he:\\"y lIli"t:stJt iuns unly. 

- 3.2 '" a Icr A usl rael ion 

The Presence of large mobile Il\ats of waler hyacinth in Lake Victoria. Gaba, Enlcbbe 
Jnd Jinja which belong to National Water and Sewerage Corporation, plus any private 
ones along' the lake shures stll.:h JS the OIlC fur Bliluba HuspllJI ill Thruslun Bay - Igallga 
District. 



,. 

" 

The impacts include: 

physical obstructiull llf access to abstraction points fur all water works. 

c1t1gg.ing or screens anli pUl1lpS by rolting liebris as it sluwly sillk! . This impact 
is I110St SCIWlIS at Entdlhe \\';llcr \Vurks \\ lIere thc ;liJ)tr;lctillll pllin! ·ics llnly pnc 
lIletre below the wall'r Surf;(Cl'. 

Deterioratiun in water quality especially liue to turbulence when stationary mats 
aHlllllli \\ ater ailstr;Jctillll pllillts Illl'\·e. 

3.3 ~ll1rchisoll Bay 

I. ~ll1rchisoll Bay has the highest water hyacinth biumass turn-over rate along the 
shores of Lake Victuria in Ug.anlia and there is firm inliicatiun that virtually all 
the v,;ater weed that ends lip at tile Owen falls Dam originates from here. 

II . In July 199~. r..lurchison Bay was estilllateli tu have had about 800 ha (abuut 
500.000 tonnes) or lush water weeli: almost 50% of the estimated 2,000 ha for 
the entirc shllrelinc ur La"-c Victllria in Uganlia. 

II\, Information from NW&SC indicates that they get 1110re problem at Gaba when 
the weed III at moves ofr. creating a lot of turbulence than when it is stable. 
r..lassive increase of lieculllposing biomass in inner Murchison Bay could seriously 
aggravate the current physical ami chemical impacts uue to the weeli anli create 
a bigger crisis than is presently being experienceli. 

IV. The huge conccntration of water hyacinth biomass in Murchison Bay causes major 
proillcllls to ltgand;! R;lilways Cllfl1oratil)(\ reprliing ,·essel operation at Port Bell: 
lialllagc tu the vessels anu structure of the linkspan: luss uf tillle <..luring 
manoevours to get into position an<..l rcmo' ing debris from clogged cooling system 
etc. 

JA L111ding sites 

I. It is estilllateu that o\'cr 80','0 ur the lanJing sitcs along the shoreline of Lake 
Victoria m Uganda are obstructeli by water hyacinth permanently or temporarily. 
Probably 50% ur the landing sites on Lake Kyoga are affected by the water weeli 
and so are all those at the northern and the southern tips of Lake Albert. 

II. Closure or some landing sites such as those along the ~stern shores of Murchison 
bay deprives the local cOl1llllunity in the area of affordable transport routes and 
access to markets and other social anJ economic facilities. 
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- 3.5 IlInu:'i from RiH'r Kagcra 

It is estimatcu that River Kagera empties illto L"ke Victoria I 103.5 ha of \ .. 'aler hyacinth 

weddy. TIllS is e4ui\'aicnt to b~twcl:n 350 and 1,~25 tonnes. 

-'. ,\ VAIL\BLE COi'\THOL OPI'l: I;\S 

The following available opllons were considered by NTCWH for cOlltrol of waler 

hvacinth:-

i) I Physical removal elltails the lise llr lI1anllal labLlltr :lIUCU by sUII.1ule hand tuols . 

This IncaSllre is el"kclI\e 01111' rur L'k;Hillg small ill(est:ltil1IlS which at prc~cnt 

occur ;)t the shu res of i~lands. sume lanuing sites. the shores of Illainlanu and 

arcas alung the ri\'cr Nile. Community p;micipation facilitated with Governmelll 

'\ intervention by providing suitable hand tools and prOlective gears is consider~ 

'a"feasible proposition in slIch cases. 

ii) i\lechanical CL1ntroi involves the lI'ie or machines such as harvesters, uarriers or 

bool11s. con\·eyors. batch removal equipment etc. Mechanical control is 

consi<.lered effective and feasible in the short term as an emergency IllC3S~ie to 

remove weed infestation in large areas. Howe\cr, it does not lake into 

consideration the dynamic nature of the weed growth and does not permanently 

eradicate the weed. 

iii) Biulogical Cllntroi envisages introduction of self-sustaining bioagents (weevils) 

to willrul the \\ccd. Hu\\e\·cr . this method is rcgarued as long lerm cust 

effective Inethnd ur the hyacinth 111;)J1:lgt'lllcnt as its effects are graullal. Two 

blu;)~ents \ il. Nt'llChelllla llflll.:hi ant.! NC;ll1chctlna l'lchhflllJC hJ"e bel'n rccclltly 

aprro\ ed by the GO\'annlcnts ot' Uganua. Kenya JIlU TJIll...lnl.1 to be release din 

Lake Victoria. These \\eevils have been screencu amI tested at Namulonge 

Research St;ltlon and released ill Lake Kynga. 

iv) Chemical CUlltrol j'll\'llhes tile use uf herlJll:iues to cOlltrol the water h..,Jcinth. 

Chemical cOlltwl has been successfully useu in se\'erJI coulltries in Africa i.e. 

;";igeria. Zlinbab\\e. SUlltll ,<\ml'rlL'an CUlllllrleS) 10 nlJIlJge water hyacillth. 

\.) Utilization Option ell\ Ic;ages the lise or the hyacinth for Industrial such as biogas 

production. anllnal reed, paper lIlanuracture etc. Sume lirms hJ\e already shown 

interest in this reg;ud. Huwever. NTCWH IS of the vie ..... thaI it negates Ihe 

approach \\ hich h,lsically aims at control uf the weeu am.! \\ ould send a wrong 

message \\ itll the-implications that \\.ould encourage ",ater hyacinlh proliferation . 
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~. INITIATIVES ALREADY TAKEN 

The r-.linistry ur Agriculture. "nimal Industry antI risheries. within the limits of the 
resources a .... ail;lblc si1lce the ,'ppe:uancc uf this weed in Ugam.la ill 1987 has carried out 
Ihe rllllu\\;ing wilh Ihc vicw III controlling its spreau . 

a. sl1fvcill;l1l(e to \.'~t.lblish the distribution and abund:1I1ce of 111: weed un our 
walers; 

b. sensiti7.ation uf the public un dangers uf Ihe weeLl: 
c. Illobilizalioll or cOllln1l11lilics for manual conlrol: 
U. scminars anu wI,nblll.lps 10 ;'Ismt ill urawillg up cOlltrul tllHiun5; 
c. cniistnlcilt of lill:lllci:iI ;1I1d lll;lIcrial SlIpJlurt for the clll1trnl program: 
f. Iraining uf \t;lllun Clllltllli tcchni4l1es: 
g. provision of hand louis allu protcclive clothing fur J11anllal reliloval: 
h. brecLiing of lJiok1gicai Ctll1trul agcnls: 
I. arran~cn1Cnts to procure \\'ceu harvesters fur mechanical cOlllrol; and. 
J. Illaki,i.g 'L:oil,iacts with Kcnya. Tallzania. RwanLia. [3urllnui. Sudan. Zaire. and 

[g~ I)t fur Iq;illnal cL111.lht11;lIitln allu t1peratiuns \\'Ilhin Ihe Nile BaslIl. 
k, The delllobilized 5tlluicIS of thc UganLia Veterans Assistance l30ard (UVAI3) have 

been useLi fur In:lIIl1al rClllo\'al or watcr hyacinth in f\ lurchisoll l3ay. 

In 1991 r 1\0 implemented a project aimed al creating awareness among Ihe population. 
go\ernmcnl aUlhorilies. and olher technical inslitutions about problems created by waler 
hyacinth inl'cslaliun. The World l3ank provided funds for inlroduction of bioagents for 
Ihe conlrol of Ihe wecd allLl fur Iraining or nalional experts. The affecteu paraslJlals 
(URC, L1EB. NW&SC) arc spending enormous amounts uf funds to c1ea.r the weed 
physically to protect Iheir illstallaliolls. Dcspile all these efforts. it is disheartening to 
Iwtc Ihal Ihe wCL'd is slill sprclllillg fJst JIlU Ihc siluation is increasillgly becoming morc 
serlOliS anti. IherdlHc. dLl11alllis \lllIIlCl"al~ r(,llledial aClion . .. 
Go\'crnmcllt also rC411estctl Ihe r .. \O ill 1995 10 luuk inlo the problems of water hyacinlh 
anLi come up with rroposals ror ils conlrol on emergency basis pending the medium and 
10llg t~rl11 Lake Vicloria Ellvironlllental ~lallagel11cnt Project. The Lake Victoria 
Environmenlal t-.lanagelllent Project which is alr~dy in Ihe pipe line is a regionaJ project 
looking inlo Ihe problems of management of the Lake Vicloria environmental resources 
on sustainable basis ill Ihe lIIeuium anLi long term perspective. The medium anu long 
tcrm control alld managel11cnt of \\;lIer hyacinth should be inlegraled inlo the regiunal 
programs of Kagera Baslll Org:lIIizalion (KBO) and TECHONILE. Based on Ihe 
GO\ ernment reqllest. Ihc F "0 c;uricu out a comprehensive survey and prepared a 
lechnical repurt as well as all emergellcy actiull plan both of which were submitted to 
Gu\'ernmellt fur cunsideration. 
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The NTCWH has thuroughl y examincd buth repults and laken thcm into cunsilleralion 
ill finali7.ing the cOllllllillecs recullllllendatiuns which are SlIlllmarized ill the sectiolls 
hl'bw: Annexure 7 also Clllll;lillS tlie resjlllll;'C or the NTCWI\ un rhe rAO proposel1 
Time Bll\lnl1 Action Plall . 

G. lU~COj\li\lENlJElJ Li\lEIU.; r::\CY STRATECIES Aj'\() ACTION PLAN 

There ;He thrcc oplions ;wailahle ror the rU1l1101 of Ihe waler !~~'"'.'.:inlh - physical renlo\,;11 
(induliing Illcchanical rCl1lOval), chcl11ical sprayillg a III I billiogical conlrol. There is 1111 

p(l~;'lh i l i ly or 1111 ;11 ciilllill:llillll. LKh ur litC'sc opliol1s ha\'c been rC'.'ic\\'e<.l and il is 
apparent Ihat nQnc is sufficiclII cnuugh tu be met! sillgly . 1\11 in leg rated appl\lach has lu 
be, IIlclcfure, adopled, 

6.1 Owen Falls Puwcr PI:lIIl 

i. Illstallatioll or 1.)1)1)1115 : With il11l11ellialc effccI reinrorce the 01<.1 boum struclmc 
at the galc"';I!, III Ihe inl;lkc dam and itl'adlacc area . Cllllstrtlct anlltlicr lllllllll 
str\lcture at an appl'l1prialc It1catioll (pl1ssibly at the Ripun Falls) upstr.eam tu trap 
the il\Clll\1il\g weed ;Jway rrlllll nC:lr the Owen ralls Dam strllcture , 

II. Physical rCIII\l\;t! : Intcnsiry the physical rellluval (Illanll.d, cralles, al1<.1 harvcstcrs 
whell they arrive) and screen cleaning operatiuns at the dam intake cnd . Given the 
enurmous mass present, its thickness and weight, it may be necessary to spray to 
make it lighter and then remove it berore it sinks. 

III. Lillliled Use or Itcl 'IJicidcs : Verify the possibilily or nushillg out large l11asses of 
decaying water IIY;Kinth through the sluice gates alld effect sllpcrvised anll 
c('llltwllcd u~e of hCll1icides tu kill water hyac illlh at the sluicc cnd llf O\\'CII F;ll1s 
bridge IU rell~ \ c Ille \,'Illergem:y infeslatillil silualillil. This should be syn(IH~.lIIiz\.'J 
with the opellillg alld shutting or the sluice gates to cnsure tl1at Sillkillg l11at s or 
the weed are nllshed Utlt and those straying tu the inlets to tile generating sets allo 
cooling challIber du not ovef\ .... helm UEl3's capacity to cle.ln their screellS, Tile 
existing fresh m;lIcrial is increasillgly beculnillg thickcr and IlllHC di f\'iCtllt to 
rellluvc either 1I1allliaily or mechanically , Chemical spraying kills the weed mass 
making it lighter ilnd easier to disentangle , This optiun may be Ilecesc;ary to 
facilitate the physical removal of the weeu , 
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6.2 Watcr Ah~tra(tioll 

6.2.1 Elltchhc Watrr Work.s: 

NW&SC should conlraCI all engilleering lirrn to design al' .1 conslruct an oUler 

screen 10 bar invasiol1 tlf Ihe waler ahslraclion area by n 1,lIing mats of waler 

h\'acinth. 

6.2.2 Gaba Watcr Works: 

Floaling weed barriers should be construcletl at the waler abslraclion poillts. 

rksitlcs. NWSC ShLlllld conlillue wilh Ihe relief measures currenlly in furce i.e . 

mallual renlL'val and cleaning of facililies. These should be beefed up wilh 

mechanical harvesting ollce the machilles are procured. 

6.2.3 Jillja Walcr Works: 

NWi\:SC shoulL! conlract an ellgilleerillg firm to design and conSlruct an ouler 

screen to bar invasion of the waler abslraction area by Iloaling malS of waler 

hvacinlh. 

6.3 Opcraliolls of Waler Tr:lIIspo.1 Vesscls at PUli Bell 

Uganda Railways Corporalion (URC) should continue with Illanual removal of the 

hyacinth . These will be re-enforced with Ihe arrival of mechanical harveslers. 

6.4 L'lIlding Sitcs 

I. Lar~ mals of \\:ater hyacinlh localed offshore, espec ially Ihose that get evacualed 

from f\turchisoll bay, should be sprayetl with herbicides under supervision. 

II. Care should be laken never 10 spray herbicides on huge mats that are likely to be 

driftetl within rang.e of Owen Falls Dam or into ~turchison bay (near Gaba Water 

works) before Ihey sink. 

III. Appropriate handlools be supplied 10 racilil...1te relief frolll residual water hyacinth 

bv manual extraclion at l;lI1ding siles on the shores of Ia\..e ViCtOria when large 

malS are re-Iocated. Similar arrangements should be matle for the communities 

on lakes Kyoga and Alben and Ihe Albert Nile. It is essential to mobilize willing 

or facilitated community participation for manual removal to succeed. 
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vi) It is essential to mobilize willing or f;lI:ilitatcu community participation for manual 
rcmovaltll 5UCCCCU, IIcncc, there is a necu ror sensitiution and,lra:rling program 
for Ihe al rcctt!u communilies \\ ith regard 10 efrective lise of hand lools and 
prccalliions 10 be llnul'rlakcn in the case of herhicide application. 

\ , Sufficicnt pr(l\l.:\ I,\'I.: clothing tlll!uard ;q;;liIlSt varilll1s hal;mls such as slla"e bile 
<lnd 11l1<;sihk, Cllr, 'a(\lllIl uf llilhJr;:la ;lSsth,:iatl'u \\'lIh \\ atl.:r hya(illth l1lats slltHllu 
be provilkd, 

Clliistruct a rdract;lhk booll1 closl.: tu th~ IIwlItll of I~ivcr Kagl.:ra 10 trap watl.:r hyacil1lh 
alld rl'nltl\'L' it nll.:c\Jallically, It is antil:ipatL'u tll;1I tlIc ratl.: or arnval 01' the \\TeU al tlIe 
buolll lila), lKcasionally c:m.:cu the capacity tll rL'lllOVC it callsing water hyacinth to pile 
upSlreal11, Under Stich circulllslances, the boolll woulu be retracled to relieve the 
pressure , Iniliate action 10 introuuce bioagcnts for medium and long lerm controLl', ' 

7. l;\lPLE;\lENTATION 

I. The illlpkmenwtion of El11cq;c::(y ,\(tiol1 Plan will be uvcrseen by the APC 
t\lanagemcnt COlllmilll.:e (I\nnl.::< 2). The NTCWH will have overall responsibility 
to illlpleillent. coordillJte and mallage the Emergency Action Plan. The NTCWH 
rccomnlends that a Water Hyacinth Unit (WHU) which will act as its secrc41rial 
klr day to day operations, be establishcu ill Fisheries Departmcnt. t-.IAAIF, 
which. at prest!nt. has the o\'erall technical responsibility to manage lakes and fish 
l.lIuJing sites. This unit will be ulllil.:r thl.: Clllnmissioncr or fisheries as project 
CO-llrtiinatllf who is also a I11l.:lnht:r of NTCWII, Tile L1nit will consist ot' 
IlllllQnal siaff. lrolll th~ l-i',lIl'IIL'i 0l'l';lrllllcni \\ 1111 ;He tr;lilll'd allu arc well 
Cllll\'ersant wilh conlrol lIlt:asurt:s I't)r \\ .ller hy~cinll1. ShOrl-lCfI11 Intern;llional 
Consultancy will be needed rarlicul~rly dUring the initial implementation stage as 
indicated in the TOR in Annex 6, \\,HU should be provided v.ith the necessary 
IOg.ISlic support lO facilltale day-tl) -day llperatillns. monitoring and supervisioll. 

ii, Environmental impact assessment before alld after implementation of strategies 
like chemical cuntrol shall COllllnue to be maue by the Chemical Verification 
Tealll. \ .. hich is a slIb-commiltee of the NTCWH. The team has alreJuy taken and 
is analyzing. pre-application sJnlpks .111U preparing lest sites for the \'erllic;)tioll 
or possibilillcs of wiuer herbicide lIsage on large nOtHing 11141ts . 
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III. Actllal i Illplclllentat ion of the emcrgcncy cont rol ml';lSllfCS III a y be better ad icveu 
by soliciting. pri\'ale sector pillticipaliun lh\llugh llpcn tenderillg. The l"Llllllllillce 
therefore rCCOlnllll'lIds that illlplclncntillion be Gil ricd oul on contractuill ba~is 

with priv;lle opcr;llors. UVAI3 Illay be contral"leu r~lr lIlanual/phy~ ical wntrul 
IIlCilsures. 

iv) NTCWII/WII U \\-ill closely cullillHlrille wilh lht.: arkdcu illStitlltions and pluvide 
lhelll wilh tcchnicli guilialKt.: allu supervisiull. 

vl. NTCWII/WII U in liaison with concerncu uistrict llfllcials should 1I11dertake 
sensilization anu training. prograllls, uistriblltiun of cqllipment fur hyacinth 
removal in affecleu cUllllllllnitics anu provision of supcrvision as well as tt.:chllical 
guiuance. 

VI. EVCII if bil110gical cuntrul ur Willer hyacilllh is nut an elllergency optiun, rcgion;ll 
consent fur this oplilln sholilu be llbt;lilH:U anll biolllgic;11 clllllrlli uf walt.:r hyacillth 
be inilialL'd llll La"t.: Victol iiI. 

VII. There is also need tu obtain regional consent for cheillical control. 

VIII. The Illlpil:mt.:1l1atiun C\-lillrix givillg lhe crilical aClion e!clllclltS. tilllC framc anu 
responsibility of the various in:;tltuliolls ille gin:n in Allnex I. 

8. nUDGET 

By taking inlu consiueration the various recomnlendalions made alld the logistic support 
neeueu for implemenlation. NTCWII has workl'u Ollt the budget \\ hich is given in Annex 
7. The tolill alllounl rC4uired ulHlcr the Emergency I\ctiun Plan works alit to US $ 
5,42(1,795. Till: budgCl titlCS \luI illcludc li\)\ l'r11111L'll1 clliltribuliull by way of stilfr 
salaries. llifice ilCCl11I1lIIUdillilll\, lugislical SUl1jlLlIl, c411il'IIICIll amJ 1l1achinery ahcauy 
procureu as well as costs or various activities already ullt!crta"en. I3csidcs. GU\-'CII1IIH:nl 
contribution will include ovcrhead expelluitures or alTecleu agellcies, such as UEl3, 
NW&SW anu URC. Donor agencies slloulu be requested to meet the bllugeted alliount 
of US$ S.4J llIillion Illainly for technical assistallce, equiplllcnt amI uperatio1lal 
expenuitures for illlplementing the rCCOllllllenueu Emergcncy Action Plan. 
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$coping Document 

WA fiR HY AC~TIi CONTROL PROGRAM, UGA.'"DA 

June 2S, 1996 

Prepared by: Aquatics Unlimited & l SAID in coUabol'ation with NEMA 

I. latroductioa 

1.1 Basis ror Environment.u Implct AssesslDeot and Scopine ProctS.5 

This document. ca1Jcd a Scoping Documeut. rtpre5Clts an important su:p in the prepantiaJ 0( 

emirorunentaJ documenutioo for the Lake Victoria Water Hyacinth Control Program. It bas been 

prepared to sati~·· J) guidelines being cte..eloped 10 irnplemc:nt the Uganda National Emvorunent 

Statute (May 1995) as specified in Sections 20 through 22 of the Statute; and 2) the requircncnts ror 

scoping according to USAID procedures (22 COOC ofFcdcraJ R.eguJations Part 216). lJSAID in 

accordan~ \\ith its procedures prepared an lninaJ En'rv~taJ Examination (lEE) in FcbruaJ)· 1996 

IJl order to allow tec.brucal assistance and other assistance to the National Technical Comnutt.ee on 

Cootrol and Man.agement of Water Hyacl.Dth (N"TC\\·rn to proceed. That rEE resulted in a 

dete nninatiOD that <%ruin actl'vities coo Id p rocecd but tba1 an En \ i rC>QITKDtaJ Assessment (EA) be 

prepared (see Alme:t J and Sectioo 1.3.2 below). The VSAlD IEE can be considered appro:<.imatcl)· 

eqW\;ucnt to the .. c:uviroomc.maI impact ~~." or "envircmncntll impact C\--aJuaticxl" caxfuded under 

the Uganda En'vlroornc:ut Starute. OD the basis of which I detenninatioo is similarly made that an 

"cm1ronmentaJ impact study/st.a1tTnctJl" or EJS (see Section 1.3.1 below) shall be prepared 

The scoping process is the first, preparato~· step towards the cooduct of an EA or ElS. The EA or EIS 

"'ill be Jcoown in two v.ays to be coosistcn v.ith bcdl USAlD md Ugandan C2l\;roomental impact 

as~STnalt procedures: 

In accordanct \\ith the Uganda NatiooaJ Environment Statute (Sections 20(5}C and Sectioo 

21). the docwnc:nt will be calJed an EnvirolU:DeJlt Impact Study or StatHDeDt; 

In accordance ",itb USAID arvin:mDemaJ procc:dures (22 en Part 216.6). the documcuI ",in 

be called a Procnmmlfic EA (PEA), ",'hich is tmdertakm to "assess the cuviram:oW 

effects of a number of iDdr.iduaJ actioos and their cumuJatj..·e CD\voo.rnenW impact in a gi~ 

coun~· or geogra.pruc asea or the CD\iroornc:otaJ impacts that are generic or canmoo to a class 

of actions ..... [22 CFR 216.6(d)]. The PEA is expected to address both the Emergency Actioo 

Plan for Coo1rol of Water Hyacinth as wen as the intermediate ~ Joog~ objcctn-es oftbe 

water byacintb cootrol program.. Th.ts PEA has been ~O!.llt zerl as an "umbrella" 

document in support of the multJ~r effort for CODtrol of\\cuer b~aciuth in Lake VICtoria. 

As S"'~ I.D l'pD6·s [o\lIOnmeIJt Swut.e (SecnOD 7( \) (f)). ~E\l~ 15 charged \\ith the funct.JOD "to 

re\ic:v. and appro .. e CD\1roamentaJ impact assessment and en\uoo.rne-~ unpact stalem~lS- S1.lbrrurted 

In accordance "'ith the staIlJte or any other law. 

1.2 Purposes of Scopme 

The p~ of scoping and this scoping document is to Kientify significant issues, idenbfyoon

sigruficant issues and eliminate them from dc:tailed study and thus, ~rminc: the scope of isrues to be 

addressed ill the PEA or EIS. Within the fram~ork of the PEA as an umbreUa document. the scoping 

process sbould promote public awareness and dra", appropriate go .. emmcnt agencies, dooors. NGOs 
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and ot."m InOft full) into dellberallons ~rdma the: 1NN8ancnt proaram A potential benefit 01 dus 

approach is the idcntl~tion of indJrcct and muhiplier Of cumubti\c impacts, U fon:sccn ~. 

indnidual acton 

In the $COping process 'or the EA of the v.alcr h~ acinth control program. K\-enJ facton diCUle 

consideration of I 5COp1 tg process tNt incorporates highly trMUparcnt par1ic.i~tion of affected pvties 

and inluests. These fi,cton include lhc multiplicity of agencIes and donors ooncemcd. the role oIlhe 

Upada NatimaJ Environment Management Authority (NEMA) in establishins p idelines for and in 

F"e\iewin8 etlvirontnaltaJ impact assessment docwncntation, and the threat of poCentw legal dwJenges 

(both in Uganda and in the US). 

Scoping is a general environmmtal impact assessment tool. the intent of v. rucb is basicaJl~ the AJne in 

proeedu~ bans developed to implement the environmental impact assessment requirements of'thc 

Uganda Efl\uonmcnt Statute and in USAJD regulations . Scoping scnC'S a \vlcty of OO)ecb\C'S For 

the Water Hyacinth Cootlol Program PEA or EIS, oojecti"e5 include 

• Scope ofthc content ofthc PEA or EIS (signtficant and 00( significant issues); 

• Timing and schedule. 

• Allocation of assignments (how ana/~sis \IoiIJ be conducted and Ule disciplines), 

• Identification of roles, and specifically re .... iew and consult.ltion needs, of Ugandan agencies. other 

c:oontry agencies, regional groups and OOooB; 

• Identification of infonnation. data and documents, including other impact assessments, that othen 

ba\"C prepared or intend to prepare that \Ioill be useful in preparation of the PEA or EIS; 

• Identification of interested parties and groups, 

• Initiation of an tD\uorunental education process regarding the \Ioater b)acinth and Lake Victoria 

CD\;ronmental management; and 

• Open and transparent out-reach and participation of affected parties and iolaests 

The formal and cootents of this scoping document foUows the requirements of USAID for such a 

document and is coosidcred to include all the procedural rtquirtmalls for such • documeot a.cc«ding to 

draft NEMA procedwes. 

1.3 Back&round 00 U&wda National En,ironment Sulure and USAID lEE 

J.J.J l!ganda EO\'ironm~nl Slatute 

Sections 20 through 22 of the Uganda Natiooal Em'ironment Sl.llute, appro\cd in Ma~ 1995, deal with 

the emuonmcnt.ll impact assessment prcx:e5S Developers of \WOOS types of projects, indudmg any 

acti\it) oul of character \10 lth its surroundings (Third Schedule, I (a», must submit a project brief to the 

lead agency (any gO\ emmcnt bod~ in \10 hom any la\lo \eslS functions of control or management of an~ 

segment of the environment). One of three l~ pes of environmental documents is undcrt..aken "hen the 

lead agency, in consull.ltioo with the Executi\'e Director of the National En\lronment MaIlaBemcnt 

Authority (NEMA), dc1ennines that the project "may," "is Itkel~ to ha\"e~ or "",111 ha\e a signifteant 

impaclOO the cmirorunenl .... NEMA is currently preparing guidelines and regulations defining specific 

procedures, formal and coolent. public participation and the like regarding adherence to Sections 20 

., 
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CDYirawcnW impact &sscssmcnt un be rcquin:d in order to ddenrunc Ihc dfcd of ,vious 

activities CD walands. 

In grncraJ. all pcl1lncnt pro\1sions of the M~~. 1995 Uganda Enmonmcnl S~M.e Arc considered 10 

appl~ 

J.J.l VSAJD lEE 

USAJD prqwcd in February 1996 an Initial Enyironmcnt.aJ E:urninatioo Of lEE in order to canply 

..... ith its procedures for environmental m~' of USAJD assistance acti\;ties The f~ing swnma.ry 

is ulcn from thaJ lEE. ,,-ruth is reproduced in its entire!) in A.nne't I 

1'1w proliflralion o/waltr hyaCinth has r~QCMd ~pfdemic propomoru thrtnlgholll MIlch 0/ 

the Upper Nllt systtm. including lAke V,ctona. ct1lIsing serious socIO-tconomic and 

environmental problems. In respoltJe to thiS SlIlIanon. conctrned Gowr71IMnt 0/ Uganda 

(GoU) inttrtsts haw d~/oped an Emergency Acnon Pion for Ihe lonlrol ofWatu Hyacinth 

In lAke Viclona ... -Inch calls for an efMrgency conlrol program to be implemented owr tM 

next (one) ;~ar. pending the slarr",p 0..( planned medium and longrr tam control measures to 

be included under the neM' GEE-supported Lou ~ktona Vr.uonmcntal Management 

Project. ThIS proposed grant acnvI'Y prOVides for Us. technical aSSlSfance. Iralmng and 

limited opaanonal support for the successful planning and coordinanon of Ihe uecunon 0/ 

this Plan. as .,.·tll as planning/or longer term control program operatIons. rnes~ seTVIus 

""i11 ~ provided by tM Slaff o/tM U.S firm. Aqwntcs Unlimited (A U). in coopuanOil wllh 

tM Uni~nity of F1ondo 's Cmltr for Aquatic Pionn (UF.c.A.P). 

Sina tM U.s. t~chnical a.uistancr tea", (fA T) will ~ pia)"!", a uy advisory and 

coordinat/~ role in the final planl1lng and ImplelTl£ntallon of many of tM greater. longer

term Viater hyacinth control program DCtiVities and bo.ud on the finding t/tot certain of tMu 

proposed control program acnvines could resull In a sIgmficanl effect on IN (lAu) 

environment. the proposal correctly calls for an umronmtntal Assessmenl (FA) as the 

responsible approacnto .... ards the propu planning and implementan'on o/thlS program.. 

Tnerefore, a Posi/iVt DdamjnDtion [meaning Q7I EA is rtqtliredJ is rtccMlMndedjor thIS 

acflVlty. per 22 CFR lJ6.J(a)(1)(ili). including tlv prOC'krtfMnl or ILSt of~sticules (per 11 

CFR 2J6.J(b)(1). It is also strongly rtt:tNtIIrfDfikJ thai the Mission and granltt JNtnlt a 

prorralMllll:ic ~ IOM'areis tM completion o/this EA.. c:owring 1tOI only tht TrIOn 

Immediate USAlD-jinanctd actiVIties included within tM short-term Emergency Control 

Plan. hut also 0/1 agreed upon control program inputs owr tM intermediate and longer-lerm 

time horizons as we/l, wong maximum advantage o/tM consIderable U.s. apertiSt and 

e:rpen'en~ ",hich can be applied in thIS lHhalfin this instOl'la. 

Tnt herbicide teso'ng trials propoStd .. .,thin this granl acti~"f)' should rectTW a Ntgam·t 

Daermination .,.·iLJt Conauions. p1Jrsuar,t to Secnon 216 J(b)(:,I(IlI) 0..( 2:; CFR :;16. 10 olio .... 

these herolClde "research or bm;uJ fidd Fe/uat.on .. In,;/! 10 procad In a nmc/) rr. . .:r,,.,er to 

prOVIde cnncal mput Info fhe complenon of the £~ dlscusseJ a;o .... e. The str.ngent 

condinons aT1ached to th,; recommended de term".,a" on are presented m Section 4 :; :; in Ihe 

teIt {of the lEE. AnneI I} 

A Ntgari~'e Daaminarion / meamng an EA IS nOf reqUired} IS also recommended for Ihe 

Kagera RIwr boom instal/otion SUb-<1Clivi fy purS1lJJnt 10 Secnon :;16. J (a) (2)(ili) of]] CFR 

116. '14 ilh thr recommendallon that care be devoted to the proper SllIng o/Ihls inslal/alion to 

manml:e the potmnal benefiCial eflects of natural (I e .. .... Ind. "afer current) Metd 

.. 
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ClfQ1JlI1, rr"","U, I" VO'U.lO •• /'" ... . . - •• 

IftjJ 1111 t rtOnc, ,., ljIIlrt tnt"fJ. 

All alMr QJPUIS of thIS ocnVlty. i.t . Itchmeol QJSlSfoncl. trollt/ng. tte. IIftnl a C~tloriaJJ 

ExcIIlJio" from forthtr tm1ronmcnlol '("VIO' J"IfSluml to Stcnoru } 16 X(/){I) tmd 

}16 X(;){I) of}} CFR lJ6. 

TMst rtcommtndonons shctllo'l'row S1lfficitnllo aI/Matt any slgnifieottl trMl'f)IIIMrtIQ/ 

conct rns Msocialtd willi this propoStd granl «tivity. II is roncllUltd 1M, if impUlntnltd os 

',cOmmtMuJ abcwt, Ihis granl ocnvity ron ~ romp/I tid In on ItMrol1lMnlOlly JOII.nd and 

SJlslai""blt manner in foil «cordanct ""1111 all JtJII,nl Agtncy and USG pollals and 

',gulonofU. 

Rtaders or this scoping document mooJd DOte tha1 babicide testing including in-lake trials and 

instaJlaJioo of the boom can be impl~ted prior to PEA compktioo according 10 the aNne quoted 

USAJD lEE (5« lEE aJlJle:'t) . 

1.4 Scopine ComnUtt~ and Propo~ Process 

NEMA chajred a rnerung 00 14 Ma~ 1996 to discuss the PEAlEIS ",th ~E~lA., NARO, wei MAAJF 

S1..:lff aloog with ~rc:srntali\"es of t!SAJD and rq>resenLU.i\es of AquatJcs Unlimited (US.&JD grantee 

"ho \\ill be prepaJUlg the PEA) The results oftbal meeting \\ere . 

1) the le3d agency from the Government of Uganda's perspeajYe is the Ministt). of' 

Agriculture, Animal, Industry and Fisheries (MAAIf); 

b) an CU\iroomcntaJ impact assessment documcol (EIS for Uganda, PEA for USAID) \\iJl be 

prepared, 

c) a scoping process to consuh y,ith concerned parties and the affected public to ~nnine the 

issues to be addressed in the EIS or PEA \\In be fOUO\lotd, 

d) a core sc.oping committee consisting of representatives from NEMA (Chair), NARO-FIRl. 

MAAIF-Fi.s.berics Ocpartmc:m, Directorate o(Watu ~-dopmcnl. USAID. aod Aquatics 

Unlimited ,,-as ~ 

e) the scoping committee will re\iew and revise a draft scoplDg document (to be prepa.rtd by 

Aquatics l'nlimited and USAID); 

f) tk SC-."fing c.cmmittee 9-ill then circuJate the scoring dc::-.cummt to an e"q'3J>ded miew 

group, including addItional governmenl ageocies, other d<Joors, ~GOs and instituticns. and 

otber cc~med pa.!ties The COOl1T1J!1ee will i<knti~ particirants for a \IooooOOp to discuss the 

scoplng docUIlleT11 aDd dL'tcrmlnc the need for C1fculalJoo or d!~cu~sjon of the SCt:"pL'f documrnt 

in addJlJ00 10 the '" orlshop. 

« 
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1.1 laCt"&rl ttd Procr&ID 

2.).1 o...crview 

The program consists of aD Emergenc::' Adm Plan for Con~ ofW~ Hyacinth. a Tc:dnicaJ 

AssistancelProjed Implementation Plan for the Operational Control olWaler Hyacindl . 'Ad as 

intermediate and Ioo.g term objectives of the wat.er byacinth control prognm. The proposed PbD 

provides for along tmn. nnablc integration ofbiologicaJ, chcmjcaJ, mcchanicaJ ~ ITWIlaJ control 

techniques Chemical and mechanical control methods prcdomll\3tc in the Emcficncy AdJoO Plan. 'Alth 

biological and mech.1nic:aJ cootrol measures prcdaninating in the long tenn control plans. The t)pe of 

conlrol used in a particular Mea \\ill depend upon the physical clwactcristic:3 ofthc 'A~~'. 

Aquatics Unlimited, under a USAJD Grant. is pro\1ding TccluticaJ Assisbn<:e, supporting RegionaJ 

Collaboration., and pro\iding Oper.llionaJ Support (monitoring program, in-lake herbicide tria.ls, 

operational contro) of water b)dcinth aC thc Kagera RJ\er) to the GoU's Water H)aciolb Unit. 

Geo&raphic Arel COHrtd 

The geographic srope is assumed Co be lakes and m ers that are' part of the La.ke Victoria ~ nan 

(Uganda, Ken)d aDd Tanzania occd to be included in the scoping process and based OIl a~bbIc 

evidence cooceming the sources of the problem. R\\anda also) 

Control Methods: 

Mechanica.l conlIoI: There are many mechanical means of removing floating pbnts. Booms faYe been 

used sucassfuJly 10 reduce dispersion, and to prnent reentry of 'A-alU hyacinths into key areas (e.g 

"dier iDL1kes, dams, etc). Successful meclw1ical efforts reqwre continuous monitoring and actioo. 

Har,.'es!in& methods include ~ ... al, chopping in place, drag lines, hydraulic eXC3\'alon., etc. The 

relative merits of \\dter versus land based weed han'1:Stcrs in various locations "ill be assessed in the 

EA. 

QemjcaJ cootrof: R.ecornmc:odati "iD be based em currently rcgistc:nd materials rqulatcd by U.s. 

EPA and appl'O\'Cd for use in ~atic envi.ronmcn1s. Approved chcmials ma)' change ill !be future. 

becau.sc these materials are periodically reviewed for effccti\l'alC:SS and safety, and ~ 

bc.rbicides may become registertd for use . 

There are CWTe:rtl)' three products (2,4-0, [);qual and Gl)pbosate) commooJy used around the 

world to control floating a.q1.! ati c P la.o ts. Each is used di ff erentJy. and e ffecti ve and safe use 

requires following the label requjremenls by trained personnel . Training will be dik-us.sed 

ial.tr 

Biological control There ha\e bo=n sc\eraJ insects I1ltIoduced lDtO \'arious regions oftbe "orld 

(includmg Afuc.a) for the coollol of wa~r h\ dcinth. 

Research has sho\\u that the introduced bio-wotIol insects reduce plant height and density but 

rarely redu~ area of infesUtion. Successful implementation of an o\'erall plan for "d1.er 

byacinth coolIol requires very careful identification as to where and "ily particular stra1.egics 

\10 ill be rec.ommended., and under "hat condi tions short -term cootr 01 will be sacrificed for 

biologic.aJ control benefits. where short-term control "ill ~pla~ biological cootrollf the ianer 

is not pro\iding aco:ptable control, and \\here biological coollo) "ill be initiated Once 
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introduced. the bio-<:onlrol insects ~ picaJl~ spread throughout inkstcd &n2S. While ~ 

control may no( prO\ide immod.i.a1e acaptable lc\els of cootroi, it may reduce costs tOr Ioog 

term lTWl1tenancc control In other "ords, 10 be a uscfultool in the o\eraU program.. biological 

control does DO( ha \ e 10 pro"de near loUl reduction to biomass. An~ reduction in bicmass that 

reduces program costs bya1 least as much as the cost for the blologicaJ COOlroI effort may be 

\l\rurtby, baJc:. 

Integrated controi · The \'arious "<ller resource uses of the lakes of the regioo "ill n:quire an iotegratcd 

stralegy, including many combinatioos of mechanicaVpb)"Sical chemK:al, and biological cootroI. 

RecionaJ Collaboration 

Aquatics Unlimited has agreed to develop a list of regional collaborators (Uganda, K.mya. T an:z;mia 

and R\\anda) that incorporates go\ernment. public and pri\Cl1e sector groups in\'oh-ed ",ith policy 

planning. research and or impacted by ",Cl1er b)ClCintb problems in water bodies Ihroughoot the regKn 

A site, is it and rt'\ iew of the regional ,'-ater b~ ClCinth problems \\ til be conducted in coojunctioo with 

the idcnllfied collaborators for a first hand evaJuatioo oftbe regional \\ater b)Clcinlh problans and to 

meet. discuss. and open channels of communicatioo ben\een the regional coUaborators. Aquatics 

L'n1u11lted.. \\ill de\clop and coordinate a regiooal \\orkshop "lth ,dcnllfied collaborators to miew 

regional control strategies and strategies implemented and/or being implemented OIl Lake Victoria 

and/or in the regioo. Finally, a regional Water Hyacinth Worung Group ",ill be developed. 

As national coordination is a function of NTCWH and regiooaJ coordinatioo oorma1Jy pursued UDder 

appropriate existing mechanisms i.e. L VEMP. L VFO. East Afncan Conununity etc., efforts ",ill be 

made to \\ ork "ithin these existing mechanisms. 

Public Stosrtiution 

A Public SensitIZation program will be dneloped y,ithin the NTCWH to inform the affected public 00 

the PEAlEIS process, the selected actioo plan fOf the control of water b)ClCiDths. implemeutatioo 

updates, and other relevant project infonnatioo. AU will pro\ide t.echnicaJ assistance for this program 

2.1.2 Emel"ltDty Pro&,..,.. 

Approach 

The Agricultural Poli~ Committee (APe) of the GoU requested the NatiooaJ TedmicaJ Coomittee 00 

Control and ~1.:!11..1gcnk""Jl of Water Hyacinth (NTc\\l{) of the M1nlstr:- of Agriculture, Animal 

Industries and Fisheries (~l4,.AIF) to de\c1op an Emerg~ Action Plan for the Control of Water 

H~ 3C1llth U1 We Victcrl3 (Plan) This Plan \\ as completed In ~O\ ember 1995 It calls for an 

cT1lcrgl'nc~ acll.'n pwg r1I1I 10 be imrkl11cnlL-J o\er Ihe nc\t loud \car rendmg the slartup ofpl.1I1I1oo 

/IIcdtum and longcr term control measures to be mcluded under the nC\\ GEF -supportoo Lake Vldona 

En\lfoomental ~ fanagcment Project . Pnorit) areas for emergenc~ h~ acinth control include_ 0\\ en F aJls 

Dam. Entcbt-e Water Works . Murchison Ba~ (Gaba Watcr Works). Port Bell pier. the Kagera Rner 

confluence, and selecte-J fish landing sites (Lakes Victoria. Albert. K~oga, and the A.Ibert Nile) lbe 

Plan calls for an integrated program of manual, mechanicaJ, biologICal and cberrucaJ control measwes 

at each site to be implemented by a combinatioo of private contractors and engineering firms acting 

under the super.. ision of a variet~ of concerned GoU agencies, including the Water H~ acinth Unit 

(WHU) of MAAJF's Fisheries Department., NTCWH. Uganda Electricity Board (UEB), Natiooal 

Water and Sey,erage Corporation (NW&SC), Uganda Rail"Cl~'S Corporation (URC), and the National 

AgriculturaJ Research Organization (NARO), and National EmironmenraJ Management Authority 



., 

l 
r 

I 

l 

[ 

- [ 

(NEMA). The total estunaled cost olplan impJemc:nrarioa is~· $I million. Additioaal 

detuls of the Plan are pro\ lded in me corresponding documc:nt of the same name (N0\'c:mbc:r I99S). 

Anrr< 2. 

Herbicide Trials 

Herbicide trials arc Deeded to obtUD good. detailed. site-specific iJJforumjon regarding the n::tarive 

technical. socio-«ooornic and CD .. iromneura1 advantages and liabilities associated ,,1tb SCYm.I 

proposed chemical coottoI agc:ms under Ugaoda/Lake VICtoria cooditiaDs. This infonnatioo is 

considered critical for any infortDCd dccisioos regarding the ultimate role and I.imitatioos of these 

chemicUs in the ~ byaciDdl cx:mroI program effort. Accordingly, this informatioo "iII also 

prov1dc aitica1 inputs imo the sucx:cssfuJ c:ompldiOD of the PEAIEIS discussed ~ 'i'f'idIaJt whicb 

this important assessment would lose much of its potc:utia.l value for use in this cnvi.JlIi!llC'ItaOy crucial 

aspect of proposed oootrol program opcratioos 

Aquatics Unlimited through USAID "ill pro\ide '-operatiooa.l support" to NARO. to "canplete cum:rJt 

herbicide trials. and cooduct limited in-lake trials to document efficacy and dissipation ~ of the proposed 

cbemical control products within the Lake Victoria c.ont.o:t (Aquatics Unlimited ProposaJ.. p. II). The 

three herbicides currently under coosideratioo for use in these trials include Glyphosate (brand name 

"Rodeo I; 2,4 D (brand name "W cedar); and Diqual (brand name "R.I!v. '3n1'). All of these herbicides 

are registered with the U.S. Envircmneu1al Protectioo Agenc)' (USEP .... ) and have recei\~ restricted 

approvals for use in aquatic weed cootroI situaticm, i.e .• wbcn applied in strict accordaocc 9.0 me 
manufacturers· labeling insuuctioos under the supervisioa of certified bcrb'cide applicatial pcrsamel. 

The ~rimenta1 trials "ill be cooducted initially in cootroUed. closed aquatic situations, i.c .. 

labora1ory tanks. small poods. etc, Subsequeot.ly, limited trials "ill be cooduded wtthin the l..ak.e 

proper to obtain as realistic data as possible regarding the efficacy and cnviroomcmaJ cbaracteristics of 

tbese chemicals in actual Lake ccoditioos. 

These berblcide -research or lirn.itt:d field evaJuatlOD - trials need to proceed in a timely ma.noa to 

prO\lde critical input into the completiOD oftbe PEAlEIS discussed above. USAID has recommcndcd 

procuremeot from the U. S. of the above three chemical products, in limited quamities sufficieu1 00.1)' for 

the satisfactory completioo of these trials, to ensure that 00.1)' the most aJ.JTCll and pure stocks of tbcsc 

products are used in these trials fix ma.-cmum e\--aJ~ dRct. The USAID lEE impcs:s the 

following cooditioos upoo me tedmical assistance for the bc:rbicide trials (see Anocx 1 for fun text): 

• The chemical products used In these rnals be resmcted only to the three USEPA-rrgwered and 

approved products listed above 

• Tr:e USc o/rht.:se chem:cal products be restncted solely to the erpenmental water 1r;.acmth control 

program mals descnbed abCNe . .... ·,th any ercess product Mtng properZv chsposed oltn 

accordance ~ ilh L'SEPA on..i tr, .. Jnl~,'acr.Jrers· recommendanons 

• Tne storage. handling. usc' and dISposal 0/ tht!se prod;.cfS. and Ilny otha matena!j \4 hlCh may 

have become contamlflOudjrom comact WIth these products dur.ng these mals. 'KIll be 

conducted In stnct accordance 14 ith the manufacturers' labeling Inslrucnons. and any addtnonal 

restncnons or speclficanons recommended by the USEPA/or these products in thl! speCIfic 

appliccmon conten. I e. LAke J ktona. Uganda. 

• All such use o/sOld products be conducted under th£ close supemsion a/trained. cern/1ed US 

herbicide appltcanon personnel. .... ·,th .:ernficanons and erpenence pertaming to the use of the 

specific products undergoing tesnng in these mals. 
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Ust Of~st prrxilJcts m IMIt lnols H nSlncttd to nlffoct OppliWhOlU only. I, . PO'" DeN ... 

and Or tk ,Itor, or flu!! sl",c""ns protrwlmg from 1M shorr. no «nol opplu:onOt:J 0/ Wst 

prrxillCII shollld ht all(mpud linda IMst Inols 

Tht ",·Ialr Ifwng bl limlfrd to the mInimum prodllct .'mOllnIS and tItenl of trtatm, ':1 rtqlllrtd 

for 1M IJIcctJsjul achirvtmtnJ oftht rtuarch ond '""'0 . lion...., ptJrpoStS oflht1t InOU No conlrol 

program OperahOfIJ mo), hf "MtrlOun tnlh IMIt pr01.lcts linda Iht t1JLjP/~S O/INSt trials. 

Care should he ,aken In loconng In-Ioit Itlt Irtatment OrtlU (Jl4oyftom halnloAl • .nhahitanlJ and 

commercially signlficonl or tcologicolly StnsIlJ'l.~ areas /'rteaunoltJ sholiid lH tolt" 10 stC1Jn 

olllesl SlItS from Inatf.-rrttnt human or biological encrooehmt'ntlJnnllm: orca IS rcstorrd 10 SOft 

COMmons. 

Appropnate mtdieal pasonncl. "ho M't prior t'XJXnmce It IIh or have bun Iramed to Ireal 

humans sufftnngfrom tht topologleal tfficts of these products. art aWlllable. ,,·lIh a suffiCitnt 

Slock of appropnalt anndo/t mcd,cartons. 10 dial M'uh any mtJlCal tmagmcits 14 hl.h mlghl 

amr dunng Ihe liSt of Inest products In IheS(' Inals. 

I'ummion has been obtalncd for tht lISt' of Inese prodllc/s In /h{'Sc Inols. In occo,cJ.:;YfU It Ith all 

o/Ihe abo\l.' condlflons./rom Iht' cogm:ont GoU tm"lronmer.lol ou/honnrs (I e. Ihr S£\{A or m 

dwgnu). 

The NTCWH has staled thal onh'1abomorv 1e\e1 trials \,ith chemical control ha"e been undertaken. 

The techoical cornminec will 6rsi carefully ~val~te the results of the acti,;ty before procccding 10 the 

field trails stage. The USAID lEE stales that it is in e\ e~ooe' s ~ interests to allO\\ thc-st trials to 

proceed under the guidance and supenisioo ofe:-<perieoced U.S. professional persormd. This 

infontlatico from field trials is considered necessat) in order to pro,ide appropriate documcn1a.1.ion in 

the PEA and thus will be need prior to EA completion. A thorough sun~ and evaJuatioo of Lake 

Victoria's Ugandan shores will flrst be undertaken before selecting sites for herbicide trials 

2.1.3 looier Term M1D2&eDJUl and Cootrol of ". I ler UylCinth 

Intumediate Objectives 

It is anticipated tha I focus co Intermediate Ob jecti \ es "ill begin after the Emcrg eDC) Actioo Plan 

Object i \C'S ha, e been initiated. These objective are ' 

• 

• 

• 

• 

lnlegrate the Emergency Actioo Plan inlo the GEf We Victoria Emuoomental M~t 

Project being implemented b) the World Bank. 

DC\e10p a IOn!;-lenll Of'<?ra{I~('_a.J Waler H~acinth \iainlcM.'1ct' Plo!;rarn for all apt'r0r:-..1IC ~aler 

bocLes In the re~pon 

further re\;e\\ the polential for err~\"e reduction ofwatcl h~acinth biomass using bidogical 

conlrol agents This could include se.arches for De"" in.sects.'pathogens. 

A.sses~ opportunities for loog-term academic and r~earch ncbangeJcooperatioD programs bctv.o 

Uni, e~ity of Florida and Ugandan L'ni,e~ities, NARO, and other organiz.alions as appopriate. 

n 
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Lonl -Irna ObjmiYft .~: 

• 

• 

• 

• 

Implement the Water Hyacinth Control Program 10 other regional bodJcs utilizing. when possible. 

conlrol stratC6lcs pro\cn effl.'ttl\c In We VlCtona 

Illtegrate an control progr.uns into other reglonaVmultl-natlonaJ progr.uns as appropriaJc 

Implement biological control recommcn&tions as identified durincz Intermediate efroru-

lrnplcmcnt K4dcmjcJre.scareh c'\change program as identified during Intermcchate efforts 

The project is coosistcnl and bas been tailored to meet the o\erall obJectl\cs of the Emergency Actioo 

Plan (EAP). The project impacts \\ill be the implcmcntation ofthc EAP objecti\'CS and the initiation of 

a Ions term inte&raled water hyacinth control program for We Victoria. Through the regional 

...... orkshop(s). a coordinated effort from both an oper.ational perspecti\e as well as an aC3dcmic and 

research perspective \\ill allo\\ for thc transfer of in fomul Ion and technologies to other problem areas 

"ithin the region_ 

2.2 Propo~d Action l1\d Alternali\ es 

2.2_1 Proposed Cootrol Actioos 

Proposed control action is defined as an inlegrated control program utilizing chemica.J, biologica.J. 

manual and mccha.rUcaJ cootrol methods. Alternative cootroi methods appropriate to location "ill be 

evaluataL alternatives that occur in a different time scqu~ .... ill be evaluated_ 

It is unlikely that ..... ater h) acinth. due to its prolific nature. can ~er be completely eradicated from We 

Victoria and surrounding wOller bodjes . R.1lher. the objecli\e of the proposed plan is to reduce the 

infestation during the tim year of the control program to a manageable le ... d, then to coot.rcl the linured 

population of the plants remaining. TIle proposed plan is a Iong-Ierm program for "Clter hyacinth 

control, .... hich uses an integration of cbem.ica1, biologicaL manual and mecha.njcal control methods. 

CbemicaJ aDd mechank.a.I cootrol methods predominale ia the Emergenc), Actioo Plan, with biologX:al 

and rnedwUcal c:ootroI rncaslJres predomjnating in the Img Ienn cootroi pbns. The type of cootrol 

used in a partiClJW area ..... ill depend upon the physical characteristics ofthc \\Clten\Cly . Features such 

as a ooo-Davigable bay, degree of "ater b) ClCinth cover, prO'cimit) to wOller inukes, sensitive crops, 

fishing areas ..... ater temperature and flow are important in determining the appropriate control method 

for a particular area oft.be region. TIle control program .... ill be fleXJble to respood to changes in these 

C0nditions . 

Emer~ency .!.ctjon Plan Objecth e:s 

• Lmplem~:: appropriale rt1TlOle mOOl:IOr1ng methoos te ~« um~nl pre- and pos1-trea:.-rnenl \\ater 

hyacinth mfestatJon le\els as "eU as reporting methcxis for project progress. 

• Elimina:c:, 10 the extent possible, "aler hyacinth tnputs from K4ger.a River. 

• Comple:e current herbicide trials. and conduct limited in-lake trials to document efficacy and 

dissipalicn, obtain regional support for herbIcIde use 

• lmplement controlled use ofherbiclde5 in speCific areas ofhC3\") infesu1ions "here use ",;11 not 

ad .. erscly affect the emironmental This \\ ill be dCle:mlOed dunng the EA process 

In 
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Ilar",\e pbnu 110m ID from of (Nms Falls Dam. and prt'\CTlt future accwlIUW' ..... _ 

Rcdu(X waler hyacinth in the Pon Bdl area to k\els ttw ~ill a}10\\ I11m'S1.ndcd acass b~ boat 

trUflC 

lnitiatc mcclwUcaJ control .. 1r.1tegies suiuble to protec1 dnnJu.ng "ater suppJ~ ",ules It Eotebbc 

Water Weds, Jinja., and e'her Iocatioos_ 

Determine the most effective method of pro\idin& fislung and landing site ac.cn.s Tlus could 

incluck band tools (rakes. "hedbarro"s, gJO\cs. tnuung. "c ). but other methods (push boats. 

etc ) should be re\iC"l\ed . 

~~ and de\c1op control strategies for other water hyacinth infested water bodies in llganda 

(We K~oga, We Albert. and Albert Nile) .. 

lntermediaJe and long term control strategies. specific for locatiOn. "til be de1emu.ned as a ~ueoa 

of the findings of the EA. 

2.2 .2 Proposed AltematiHs for Disposal Sitcs 

Whcre mechanical and manual coetlol methods are implemented., disposal sites for the remo\ ed waf..(r 

b~ "3cinths "ill oced to be located. The selectioo of di sposaJ sit es "i U be dependent upoo potential 

emirCll11lentaJ impacts, associated transporutioo and prep.ararioo costs. and technical feasibility. 

2.1J No Action Alternative 

In E.As Of E1Ss. the DO actioo aJf..(mativc is typically considered (and must be considered for I L!SAID 

dOC\lJnCDt). The no action ahernathe (sometimes rtfened to as the no build or do nothing altemalh.c) 

is generall) defined as meaning that the proposed activities wtil not take pla~ . The resulting 

cmuoomenJa1 effects from taking DO adian are compared "ith those that "ould occur IS a conseqUetl« 

of the proposed action or alt.emati\CS to it. Where I c.bof(X of DO actioo couJd result in predictable 

adions by others. such coo...~ueoces are included in the a.naJysis. 1be 00 acrioo alt.ernat:ht scnes as a 

benchmaJt against "hich effects oflhe proposed actioo and aJt.emati\"C$ are compared 

It is important to recognize that the future con..~uences of DO actioo are compared to the future 

coosaJUencc:s of the proposed actioo or its ahema11\"C$. Thus. CODccprua1l~ DO actioo is DOl eqW\ alCDl 

to the e:xJstJng or cunent state of conditions Sonld.l1TlC::5 nJ5tlng conditions are used as a pro~ 10 

arproUmaI.e future DO actica coodjtions, particularly ",ben major changes are DC( anticipated and t.bc 

future is dconro liktl~ to be much like the pa..~ Tbc arpCl'11.21e comparison. oo\\t"\er, is predicted.. 

project· induced change (beGluse of the proposed action) ytnus change otherwise npect.ed without tb 

proros<-~ action In the c.a..~ of the \\aler h~"3Clnth WOITCI. th~ ,l{her~ cC'nseqUe:1:es efno aC"JOD "ill 

be accentuated \\ hlle the ccmp:uatiH benefits of actIon \\11! ~ grea:er 

2.3 Capacity Buildin& 

Thc lIw,·ersity of Florida, Center for AqU3tic Plants (l T -C AP) project cooperatioo will allo" for th 

c,change of academic information regarding such subjects as ceo I 0£: . fisheries, and blologjcal. 

chemical, mechanical cootrol methodologies, and capaci~ building training and educationa1le,c~ 

programs for 100g term prc-gram sustainabilit) The LT -C AP bas ~ a major sour~ of metbvds 

de\ elopmenl, basic rese.uch and public education in all asp¢CU of aquatic plant managemenl mclu( 

biological control (insects and pathogens). chemical control (application techruques. herbicide fif..(. 

II 
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&ntc~1OIlS \\lth ~uatlC ~Slems,. mcclwlIQ.! control (hancstmg efficlenc~. unpaCU 10 aquMlC 

Cft\lronmmts). and aquatIC ~'. 

The lmplcmcnUtlon Plan for the Operational Control ofW~tcr H~acinth in We 'fICtoN \\111 be 

c.omp 1C1 cd , and \\111 Incorporate the pro\ IS Ions and re\ IC\\ of control str.Jlcglcs r ~sultlOg (rom the EA 

Proccdu~ Manu.1ls .. "II be dc"c1opcd for site-specific control strategIC'S 

The c:apac1ty building program \,in be runhcr dc,e1opat during the same time fl;unc as the prqm2lion 

of the PEAlEIS. and appropriate aspects ofthc prOSr:llTl "ill be summarized In ch:!r,,.r I. of the PEA 

(See Scctioo ".2). 

2.4 Monitorinc Pro,rl m 

Program monitoring methods \\111 be ~"C1opcd to effccti\ely tr.1ek and documrnt the implemented 

control strategies as \\ell as their em Ifonmcnul Impacts 

(h-erall program monitoring mdhods "III utilize currently a\ail:1blc tcchnologies to dc\c1op ~ line 

maps ofthc initial project area In We Victoria "itJun a Gcographll:..J.llnformatloo S~stem . The GIS 

s~ slem will allo\\ for the accurate assessment of condit ions 3t surt-up, and \\ ill allo\\ for project 

tracking to documenr control efforts The bascline annbutcs \\111 be updlted through the use of 

Differential Global Positioning S~stcms (OCiPS) and remote sensing technologies B~ incorporahng all 

the data \\ithin a GIS, the morutoring system "ill be able to pro\ide an historical record ofcoouol 

efforts in paper format at any time over the course of the project. Use of these S)'Ste:ms iIS appropriate 

will allow the production of maps showing distribution of water hyacinth o\-er time, lJeat:mcnt areas_ 

progress and results of the Emergency Action Plan implemcnLltion progr.l1T1 Equipment and imagery 

ha\C bc:c:D idenllficd and a s~ stem IS planned to be operatio[U] 111 Uganda., follo\\ ing the de-.eJopmcm of 

baseline data maps. 

Methods "ill also be developed to monitOf \\ ater quah~ aIld other em ironmenLlI indicators. after 

implementalion of the selected conlIol strategies follo"'lng PEA/EIS completion Site specific 

monitoring programs \\ill be de\eJoped. 

3. Eo\;ronmentaJ As~smtnt JSSutS 
\ 

J.l Dcraaition of Sipirtcuct 

1be term "significant effect" bas po«cntiall~ different definitions l11e rde\aIll definitions from 

USAID, general US, and Ugandan procedures are re\1e">' ed here in order to pro\;de the basis f~ 

dctennining how issues \\ill be judged to be potentia1J~ sigmfican! or no( during the sc.oping proa:ss . 

USAID regulations define a "signifiC3Ilt cffect ft (for effects outside the VS) as one "hidl "does 

sig;tificant harm to the en\lrOn;n~t .. US federal re£,Jlaticns appliC.:ible to acti\ ; lies \\It.hin the L'S ha\ e 

a more expansi\ e defirutlon of sign:!ic.anc: For the PJrpo~es of thiS PEA 'EIS an e\panded defir.ruvn of 

SICJt!licance IS rewmmended 1I1 hcil: of the nd to ru\e a docl!.'11cnl th.:ll IS consl~ent \\lth L:Q.:, .. :'d..:!'s 
- - -

procedures and Ul light of the nature of the water h~ acmth control program. Ths deflI1llJOn of 

signjficance is intended to include the socio-econo!llJc conte,1 and local areas affected The foll('\\lng 

definition (from the US CounCil on EO\;ronmcnt.a1 Quali~) considers both conte,1 and intensl!) and 

11lcludes both beneficial and ad, erse efferu 

"Context Th,s means (haT (he sI6""~ficanCf 0/ an ac(Jon mlIS( bt' anal)-::ed In sneral'::~'"'fIlS 

sllch as a soclel)' as l4 hole, (he a..ffcc(ed region, the affected 1n(('reSTS and (he loco",y 

Significance vanes" ith the se((/ng BOTh sharf-term and lang-term ejJt'c(s art' rele\'ar:( 
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In/crull)' ThIJ refaJ 10 Ihe U\\"rII)" o/Impoci The follll-Ing Jhould ~ romJrrttl "' 

nolllClImg In"·n.tlf\· 

(/J ImractJ Ihat ",elY h(O b"th bC'Idicl(1/ ,,,,d aJwru 

(]) ~ degref to "/I/ch the propoJ(d action a.(fCCfJ p"""e health or s. ~(l.'I)' . 

(J) Uniqut chmac-Iff/S/ln oftM geographIc arret Jueh OJ proxlmlly:o hutoric or C'II/",ro/ 

rtJollf'C'tJ. pori. letndt. primt farmlands. ""Iands. "lid and scenic "',("rJ or tcOlogico/1y cnhCDI 

orcas 

(I) The dtgrce to Ie IlIe" thc cJJel'lJ on thr qlla"t)" of the h"mon till /fonm&"1lt orf IIkc~\" 10 bt hlgh~\' 

contrOvtrSlal 

(J) ~ dcgru to It hlch thl' possIble t,(Tccts on the human en~."onm('nt art highly un(tno," or 

Im'On'c IIn/qul' or unkJ/oM n nsh 

(6) The degrtt to "h,eh thc (Icrlo" mo)' e!.tahll5h 0 prtadtnt for (lItlirt aCT/ons M Ith SIK"~~cont 

rjJals or represents a d"cHlnn In I'r"JC/ph' ahollt o/."tllrc C'tmSldcrc1tlOn 

(7) "nether the Ocrl<l/l IS rel(lted to ot"er actIOns ~wh md/l'ld/lal/y Inslgn~ficcJllt bllt nlmlilatn"f~\ 

sIgnificant Impacts . Slgll~IiC(l"a eanl/ot be Q\'Oldcd by lermmg all nell on temporury or by brrobng " 

doy. n Into small com~mcTIf ports 

(8) The degree to Ie hleh the acllon may alAersel)" affect .. or mo)" caliS(' loss Of destnlCfIOlJ of 

slgmficant sclenfl.lie. eliituralor hlSfon" .. al ruources. 

(9) 1M dl'gru to "hieh the acrion may odwru/y affat on mdangul'd or threalened spuits or .ts 

hablfat that has bun dcu:rmmt,d to be Cfwcal .. 

(10) WMIMf tM actions rhrfOltnS a violation of .. . 1CIl4' or rt'qlllrtmtnts impmrd for tltt protection of 

the tnvironmrnt . .. 

Ugandan procedures. cuncntly in draft, dcfme sigmficance as an e"pert c\aJualionljudganenl oftbe 

magnitude: of impact or the degree 10 "hich a proposed acti\ i~ or project ma~ (potcntiall~) impact on 

the em ironment if implemented. AJso pro\ided are additional terms and deftnitions related 10 

significance "hich are under de-.elopment and by no means ewusti\'c. ED\;ronmcnl is defmed as the 

ph~ sicaJ factors of the sunoundings of the human beings including 1and. \'<aler, atmosphere. climale. 

sound. odour, bstc, the biologica.l factors of animals and plants and the socia) factor of' aesthetics and 

include$ both the naturaJ and the built in (mironment. SigniflCaIll effed is defined as a substantial. or 

potentially substantial. adverse change in any of the physical factors of the surroundings of the buman 

beings including land, water. atmosphere. climate. sound. odour. taste. the biological factors of animals 

and plants and the social factor of aestllctics and includes both the natural and the built in emuonmenl 

Impact is defIned as the effect of any action that effects me Of more elements of the naruraJ. social. or 

cc.:>nonuc ell\;rorunent, either ad\er~l~ or brneficially 11>e deglee of ine\ersibility of ncgati\e impacts 

should be addJe:sscd in the definition of sigrufic.anct . 

3.2 Significant Issues 

~'echanic.aJ. biological and chemical mcans of \\atel h~ acinth conllol can \al;ousl~ affect many 

resour~ either in the short-term. in the long-term. ad\elsel~ or beneficiaJJ~ and in different \\'a~," 

depending upon location Thus. man~ em irollmental re~o\JIces and characteristics ma~ be significant 

to some degree A prcliminal) list follo\\ S 

• Land Use, Plans and PoliCIes that pertain to the aqualic em lIonment. and potential shoreline 

di~posal sites need to be 'c\ ;e\\ ed 10 dctcnmnc conSIStenc~ and compatibi"t y of proposed actJOflS 

\\ith these plans. especially an~ areas that arc or arc intended to be protected 

, 1 
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National b,,~ and rqularions aovcming!he ~lic el1\lronmcnl w1ll be f'r'·~cd to insure 

com pi i.lncr du nng the P EM I S procrss Inte TNt lonaJ Aanxmcnts "ill also aft' cct pocmlw 

decisions about control mc1hods 

Planned Inten-cnt ,ns. other than "aler h~ x inth control "ithin the lffected goograptuc area ",11 

also DOCd to be cx.n.;adcmi. 

Aqu..u..ic ecosystem impacts rNybe associated "rth the a .. a.ibble control str.11.egies. These could 

include short term "ater quality impacts associmd 'Aim herbicide trQtmcnts, shon term ad\.mc: 

effects on fish. invcrtebr.ues and aquatic plants. as well as potalti.aJ shoIt-term effects on bcnOUc 

communities. AJthough DO Joog-term impacts on the aquatic ecosystem are liJcel~' to be assoc~cd 

"ith \cuious control strategies, the PEA "ill address this issue and doc::wncua wby DO loog-4am 

impacts art 00( anticipated. Water balance of the lake "ill also be addressed_ In the Jons-tcrm, 

beneficia] impacts on the aquatic ecosys1em are the objecti\~ . 

Shoreline Ecosystem impacts may result from planned acti\ities, such as disturbance (0 "CtJandS or 

in areas "here disposal ofhanested plants is planncrl Protected Areas or Areas Meriting 

Protection "111 need to be re\i~ed in order to nunimiu any possible ad\ersc impacts Shoreline 

Cl£11cuJruraJ land .... '11 need to be documented ".itlun the program area in order to m.in.irniz.e pocmoal 

for shoT1-tenn imparu on the use of such land. The E." will .. for all sites, consider dispos.al areas 

0DCe the waler byacinth is broo ght OIl land . 

Biodiversity, Endangered. Threatened, JWe.. Endemic Species are topics thai require~' ill 

order to ensure !hal no adverse effects to species or habitats ,",ouid occur. Tbc presence of 

prottcted species Of an important area of biodi .. 'C'Sit), "-ouJd be aD important factor in determining 

the choice of con~ methods. 

Food Sou r cc:s: Beau se Lake Victoria and as soc ia ted ri"-ers constitute not only imporunt 

subsistence food source but also a major commercial source offoreign exchange earnings, 

considerable anention "ill need to be paid to the potcntw for impacts on fisheries. Percei .. -ed (as 

opposed to actual) impacts of limited chemical cootrol "'ill oeo:J to be addressed in order to CIlSUR 

that importers of Lake VIdoria fish are satisfied that all s&aDdard:s ill products arc mel. Similarly 

in shoreline an:as, pcu:ntiaJ effc:cts on soils and OIl cultM1cd aJQS DalSl be addressed ill order to 

show that impacts co soil qualities and agriculture .... i11 be minor aod nUnimiz.ed. 

Energy Sources: Impacts of cootrol techniques "ill be addressed to ensure that poc.cntiaJ for 

di.sruptioo to power supplies and effects OIl intakes are ayoided. These considcratioas "ill 

Oc-..e:mine the cbcia: of coot:":ll rndbOOs 

Warer Sour.:es: P~c:::u1 eF.'ect.s of \'ario~ ccottol me"' .. hods on d.riIWng \\aler (urban inLakes and 

ruraJ usc), use of .... a:~r for b.l:hlll~ and use b\ h\es1OCk must be a.ddr~sed III order to aVOId 
-' . 

DC-~'l:l\e c.vllSe~u~~ regard.ulg clogging of Ui:...aJ..es or c~es in water qualil) _ L'~ of imgation 

\\ a1.er, mdustriaJ .... J.!..'"T uses and of groundwater should be addressed as appropriate to specific 

locations. The impact of various coolrol ~ods on the use of chemicals for water treatment 

processmg will also be addressed Because Lake Victoria is also a waste recei\er, capacity to 

rec.ei\e effluents at acupubJe In-els as v.ell as the effects ofeffiuent on water H~acinth control 

.... ilI be addressed_ 

, I 
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Irrigation 
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(ftourldwater 

3 I v Transport 
3 II Tourism and Re1:reation 

3 12 Haman Halth 
D,~ 

S~ilJ\ It: 10 CbemiC.11 E-xpo5ure 
3 13 AJI QU.lIJt:· 
3 I~ CuJrural and J-Lsh)nC Resour~s 

of Rqulator)' and Institutional Se'ttmg 
~ I Go\ ernmcm of Uganda Agencies 
" 1 Other Countries 
4 3 Dooor Interests 
4.4 l1l1crnarional Cccneations, Treaties ¥Id Agreements 

S. Eo\ ironmc:ntaJ C onsequcnc~ 
5 I impactS of Preferred Actions 

Rq>eal the subsections listed LD Cha.pl:r 3, "lib onphasis on impacts to each 
resourc"'oplc-i.ndirect and induced lmpact5 10 be treated \\ithin each tOPIC. Shon 
versus \oog-fenn impaC"..s to be discussed as approprw.e for each topic . 
Cwnuhtivc impacts to be dc31t VtTt.h ,,1tl:.in c:acb topic as appropriate aDd 
summarized It the end of Secriao S. 

51 Impacts olNo Actioo A1t.emative 
6. Emiroomc:n1aJ Mitigatioo and Mocitoring Plan 
7. Rd'erena::s 
S List of J>rcp.aren 
9. Aone:'<cs 
9 I Scoping Docurnctt 
9 2 Data Anr>c"< es 
9 1 P:c~eC~res for ConlJol ~k.hod.s 

5. Conduct or Anal) S~ ADd Disciplines Pa.rticipati.u~ 

"The anaJ~sis of information \\111 be based on a\"allable d.a!a. samples and results obt.l.lned from 
herbicide trials anc from protocols for actions taken Preparers and contnbutors by agency ",tb each 
dJscipl1lle are listed belo ... ; : 

• Aquatics L'nllIilJted, C oordinaUoD of PEA,'EIS Process . re\1e". da:.J orga.ru.z::aoon and document 
preparation 
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INITIAL [~'\lRO!liMIm At [XA.~ATION 

PROGR.A.WACTMTY DATA: 

Program! Activity Number: Action Progrun for the En\ ironment (APEY617·0 I ~3 
Country~eglon Vgandcl.'Gruter Hom of Afri~ (GHA) 
Prognm "\C1lviry Title We Victoria Wlter Hyacinth ConlIol Program 

1.0 BACKGROUND AND PROJECT DESCRIPTION 

1.1 Problem Stalemut 

Water hyacmth (£Ichhornia crQJJj~) was fi~t noted in We Kyoga in 1988, and then in We 
Victoria in 1989. It is postulated that 'outer h)acinth originates mainly in the shallow eutrophic 
lales of R wanda. es~cially the Upper Akagera basin, and along the banks of the Kagera River. 
Man~ weed mats enter We Victoria from the Kagera River cl.nd ~ e\Cntually blo'All all the '4ay 
to the northern sho~ in Uganda. cl.nd to a lesser extent Ken~·I. The amount of weed entering the 
We from the Kagera River has been estimated at some) ha./..,..eek (Goodland, 1995). As soon as 
the '4c-cd re.lches sheltered shores, it rap idly proliferates This situation is exacerbated by a 
bu ildup of nuuients In the Lake from se..,.. age inflow and nufne:lt runoff from the HnouS 
\10 J!mhed uibuuries and discharges into the Lake. 

Presently, the proliferation of \Iooater h)'aclnth has reached epidemic proportions throughout much of 
the Upper Nile system. It now seriously affects all of the major lUes in UgandA, in particular, 
Lakes Victoria cl.nd Kyoga as well as the Nile River. An estimated 90 percent. or some 2.000-
4,000 hecWtS (ha), of Lake Victoria's 5ho~lines and ba~s lying .... ithin Ugandan territorial \Ioaters 
are no\l, infested by the \l,ater \Iooeed. The enlire We is estimated to conum over 1.25 million 
metric tons of the floating nuisance. (Goodland, 1995). 

This 5t\ere infesution is causing serious sociCHconomic cl.nd en\'ironmenul problems in such areas 
as: 

fisheries (unsuitabiliry of fish spawning cl.nd breeding areas. inaccessibility of fish landing 
areas, imgular supplies, poor qualiry of t.1tch and increased operating costsr. 

drinking ... ter supply (general water quality impacts resulting from massive amounts of 
organic decomposition of dead weed, clogged water inukes at Kampala. Entebbe and Jinjar. 

transport (di5ruptions, delays and rising o~rating costs at Port Bell and tx~c-cn the isla.,ds 
lIld the mainland); 

pc\l,er generation (threatened operations at ()v.en Falls Darn cl.nd h),droclectric rution); and 

e:: ; ir c ~ ;'7". e~t 3!;d heJlIh (\I,a:er h;·acr. !h ~. :! ~ bc r; \Ioate: t>cr7.e ~ : seJ.Se \C(IOT> . Ir, : ~;f~'es .~ t" 
t~, e \I, a:~r t-ai a!:ce of the Lake and reciJces bloG i',e :",; ,£)) 

As a result of the se\ ent) of these problems. there is a com~IIing need for action to arrest the 
further npamion of the \I, eed and bring about its reduct ion to manageable le\ els 

1.2 [me~eDcy AcriOD PIau for CODtrol of Water Hyacintb 
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In rtspon~ to lIlIS SIf\Jlllon. tM Agricultural rOllc), \.. omm,nee ''''Y\,.I 01 Ine \JOHrnmCIII 01 

Uganda (GoU) rtqucs:ed the the National Technical Commin« on Control and Mana,ement o( 
Waler H)acinth ~TCV"H) of the Ministry of A,riculture. Animal Industries and FilheriH 
(MAAIF) to ck~elop an Emergency Action Plan for the Control or Waler H)acinth in lake 
Victoril (Plan) This Plan 'AIS compleled in NOHmb<:r 1995 II ulh for an emergency Ict,on 
pr0~ram to be implemenled o'er the ne~1 (one) )ear pending the startup of plann~ medium Ind 
longer lerm control measures 10 ~ included und:r the new GEF ·supported Lale Victoria 
En\'ironmental Manasement Projecl. Priority .·eas (or emergency hylcinth control include. Owen 
falls Dam; Enteb~ Water Worls; Murchison eay (Gaba Water Works); Port Bell pier; the Kagera 
River connuence; and ~Iected fish landing sites (ukes Victoria.. AI~rt.. K)oga.. and the Albert 
Nile). The Plan calls for an integrated program of manual. mechanical . biological and chemical 
control mc.asum at each site 10 ~ implemented by • combination o( privale conlracton and 
engineering firms acting under the su~n .. ision of a variety of concerned GoU agencies (Waler 
Hyacinth Unit (WHU) o( MAAIF's Fisheries rkpartment. NTCWH. Uganda Eltttricity Bood 
(VEB). National Water and Sewerage Corporation (NW&SC), Uganda Railways Corporation 
(URC). and the Nalional Agricultural Research Organization (NARO) The toul estimaled cosl of 
plan implemenlalion is $54 million . Additional details of the Plan are pro\ ided in the 
corresponding documenl of the S<1me name (NO\ ember 1995). 

1.3 USAlD Acthit) DcscriptioD 

1.3.1 Gener2llnfornutioD 

The planned S 1.0 million of USAID assistance under this Ictivity will provide tt'Chnieal support 
services to wo~ with the concerned GoU agencies noted above to assist and coordinate 
implemenl.1tion of the Plan's operational objecti\Cs These services 'A ,II be pro\ided by the slafT 
of the U.S. firm. Aquatics Umlirnited (AU). in coo~ration with the Univenty of Florida's Center 
(or Aquatic Plants (UF·CAP). 

AU spedaliz.es in \\ate~ ay ~storation and maintenance technologies and solutions, in particular in 
integrated aquatic plant C()ntrol programs. StafT expertise It AU include experienced limnological 
consultants, mechanical engineers. Certified Aquatic Plant Control Advisors. Certified Aquatic 
Herbicides Applicators and a .... elhersed management team with field support ttthnicians \\oriting 
throughout the .... orld. Since its establishment in 1974. AU has work~ on projeas in Jlpan. Korea., 
Taiwan. the Philippines. Mala~la. Indonesia. Mexico and Saudi Arabia. in addition to its many 
Ictivities completed in the United StattS. 

The UF·CAP cooperation in this activity will allow for the exchange of academic jnfoonation 
r~gaJding such subjects as ecology. fisheries, and biological. chemical, mechlUliul control 
methodologies. and capacit),.building training and edUCAtion/exchange programs for longer·term 
program sustainabilif)·. The UF-CAP has been a major source o( methods de\elopment. basic 
research and public education in all l.Spe<ts of aquatic plant management. including biological 
control (insects and pa !hC'gens). chemical control (application techniques. herbicide fate. interaction 
\, itb aquatic fcC's'slems). mechanICal cc'nlrC'I (han (''-ling eff,e ienc). irr. p~t5 to aquatic 
ern i'~)n"H.·'llS). and "GL:21IC (cC' \· !;~ 

1...3.2 Drlailrd Acti, it~· DNcriptioo 

The folio", ing sections are based on the AU proposal (or this grant. 

1.3.2.1 Acthif) Objt'Ctins 
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A. Tt<baical Auist.1Dcr IDd Coordiuho. : 

The projm 1011 is to rt\·ie,* and dc"'rlop appropriate, cost-cffccti-we conrrol s)'1tems and 

procedurn so they car. be implemented IS the Emeraency Actioft PIM! (undine becomes luilible. 

The following Iction plan objectives will be addressed during the t«hnic.al lSsi!unce and 

coordination ph~e of the projcct: 

a. Assist APCINTC'Wlf in obtaining and providing ule required information 10 obuin donor 

funding. including review o( donor in-kind sUpp<'rt 10 ensure thai conlTibutions art df«tive 

and further the objettives of the project. 

b Complete an environmenul assessment co,.ering the vvious proposed control strarcgitS that 

will include an e'1luation of the economic. social and environmenul risks and bcnefiu of the 

planned activities and .... ·ill include I determination as to v.~ther an)' of !he planned tonlToI 

strategies will result in significant cnvironmenul impacts. Efforts .... ill be made to a .. oid any 

identified impacts. 

c. De\elop appropriate remote monitoring methods to document pre· and post·treatment 

water hyacinth infestation le .. els as .... ell as reporting methods for project tracking. 

d. Re·.iew available me:hods and develop processes to eliminate, to the extent possible, "'3ter 

h~acinth inputs from TanWlia via the Kagera Ri-.cr. 

e. Complete current herbicide trials, and conduct limited in- lue trials to document effiu..:· and 

dissipation; obuin regional support for herbicide usc. 

f. Re ... iew available methods (following the completion of the En ... ironmenul Assessment) and 

make initial prepantions for the controlled use of herbicides in s~i(jc areas of heavy 

infestations in and around Entebbc Peninsula. Murchison EUy, Buvuma Channel. and other 

appropriate areas. 

g. Review available methods and make the initial preparations to remo\C plants from in fi"ont of 

Owen Falls Dam, and prevent furure lC(:umulations. 

h. Review methods and make the initial preparations to reduct W3ter hyacinth in tM Port Bell 

area to levels that will allow unrestricted acc.ess by boa! traffic. 

I. Review methods lJ'ld prepare to initiate mechanical control strategie1 suitable to protCt1 

drinking water suppty inuJ..es at Entebbc Water Wons, Jinja.. and oUler Ioc.arions. 

J. Dcte:mine the most efrec1ive method of providing fishing and landing site x.cess. This eculd 

include hand tools (rues, v.hedbarro"'~. glo',es, training . e:c.). but other methods (push 

OOats. etc.) v.ill be ft' :e",ed. 

~. A P .... ti!c Se~51(:U~ : ,- P:cg-,1" .... ill ~.e de ', el0rd and ir.iy:=::1e~:e~ ',\ i;~ regional au' :-. ::-::;cs 

ha\ ing control of We \'iClona . 

I. Reviev. and de\Clop control strategies for other water h)aci:1th infested "'ater bod ies in 

Uganda (Lake Kyoga, Lake Albert, and the Albert Nile). 

B. R~ional Collabor:uion: 
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I . A list or rtlional (ollaborato" (U,lnda.. Ken),- Tanunia) -ill ~ de\tlC>p(d thlt incorporates 

10Hmment. public IIld private sector ,roups invohtd _ith policy pllllnina. rtsea~h Ind or 

impacted by _ater hyacinth problems in "ater boditS throughout the rtlion. • 

b A site ~ isit and re\ iew of the reg ionll "ater h) ac inth problems" III ~ conducted in 

conjunction 't\lth the identified collaborato" for I fint hand e\alult.m of the regional \\3ter 

hyacinth problems and to meet, discuss. and o~n chVlnels of comnll nication between the 

regional collaOOntors. 

c. Develop and coordinate I regional worlshop "ith identified collabontors to re\·icw re@.ionll 

control stnte~ies and strategies implemented and 'or being implemented on Lale Victoria 

andlor in the region. 

d. De"elop a rr&ional Water Hyacinth Worling Group. 

C. Operational Suppor1: 

I. Monitoring Methods 

a. The monitoring methods will ut il ile currently a \ ai lable technologies to develop base line 

maps of the inItIal project area in La~e Victoria ~ithin a Grographical Inrorrnation S)stem . 

The GIS system .... ill allow for the accurate assessment of conditions at staJ1-up. and .... ill 

allow for project tracking to document control efforts. The ~Iine anributes will be updated 

through the U~ of DiITerential Global Positioning Syttems (DGPS) and remote sensing 

technologies. By incorporating all the dall within a GIS, the monitoring system will be able 

to provide an historiul record of control efforts in paper format at any time over the coune 

of the project. 

Use of the~ systems as appropriate will allow the production of maps showing distribution of 

water h)'acinth o\'er time, treatment areas. progress and results of the Emergency Action Plan 

implementation program. 

2. Herbicide Trials 

L Complete cun~nt herbicide trials, and conduct limited in-lake trials to document em~cy and 

dissipation_ 

b. ObL1in regional suppar1 for controlled herbicide usc in r~commended treatment areas. 

3. Kagera Ri\"tT Are3 

a. In5L~" retractable bo0m (retractatde to release plants if netessaT)·). \\'hen contlol eITor1 unnot 

h~p up '" Ith bi0rnas5. plants can l:>e relea~ed inlo the ra~e 

b Setup \\aler h~a~lOth rcmo\al s:5lem that \1,('rI.-5 in c0r.junctlon .... jth the letractable tx-)m 

system. 

c. Deteffiline source of "ater h)acinth in Tanz..ania, and determine control cl'tions. 

1.3.2.2 IntrrmriJiate Objecth'es 

It is anticipated that focus on Intermediate Objectives will begin aner the Emergency Action Plan 
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3. 

lnlclf'lle the EmCflmcy Action Plan into the We Victoria En\ ironmrnlal Man1lrment 

Project. 

~\e1op • Iong-tcrm Operational Water H) acinth MaintenVlce Pro!;r11Tl for all appropriate 

.. ater bodi~ in the region. 

Further rnicw the poeential (or effective ~uctior. of water h)'1cinth biomass usin& biological 

control.Cents. CC'U1d include searches (or nc..- insects./~th08ens. 

Assess opport\Jnities for long-term academic and rcse.arth exchange.'cooperation prog~s 

be"'~n Uni\eni~ of Florida and Ugandan Uni\ersities. NARO, and other organiutions as 

appropriate. 

1.3.2.3 LADe-Terra Objediu:5 

J. 

.., .. 
3 

Implement thc Water Hyacinth Control Program in other regior.al bodies utilizing. "'hen 

possible. control str.ltegies proven effective in We Victoria. 

Integrate all conlIC'1 programs into other regional/multi-nalienal programs as .lppropr.are . 

Implement biologlul control recommendations as ide:lIified during Intermediate efforts . 

4. Implement academ ic. 'research exchange program as identified during Intermediate efforts. 

1.3.1.4 RclatioDship to Emc'ltDC)" Actioa PlaD Objectiycs 

The project is consistent and has been tailored to meet the overall objecti .. ·es of the Emergency 

Action Plan (EAP). The project impacts will be the implementalion of the EAP object;"c:s and the 

initiation of a long term integrated water hyacinth control program for Lake Victoria. Through the 

regi0nal won..shop(s~ a coordinated effort from both an operational penpecti .. ·e as well as an 

academic and rtSCMCh ~pective will allow for the transfer of infonnation and technolog~ to 

other problem areas .",itt-.in the region. 

1.3.2.5 Measurable Oafpa~elivcl'2bles 

The projed will generate the following measurable outputs and deliverablcs: 

I. An cnvironmenul as~ssmenl of the water hyacinth control program will be completed that 

will include and CO\eT a rt .. ·iew of potential impacts of the pro~ control stT3tegi~ 

The Irr.plementat:cn PIa.., for tt,e O!=,erational Control of Water H~acinths in U\..e \ ·,.::C'ria 

\Io il! ~ cC'mpletd lha! incorporales the prC'\isiC'ns a-d r~\ie\lo ofconlrol strategies r~ > ~ l :Jng 

from the e;)\ iroome ~. !.al a.sse 5sment 

) . Results and are .. ie"" of public sensitiution'infonnation campaigns will ~ summarized 

~. The Opcra:ional Cor.trol Monitoring Program (OCMP) will be completed and implemented. 

The OCMP will pro\ ide the required data and infonnat ion to properly track and document pre 

and POS1 control "'a:e~ hyacinth infestation le\els as ",ell as reporting and moniloring methods 
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for proj~t control ;monitorin, 

s. Results from the li,mitd in· tale ~~ictd( trials w,1I ~ rtp<:'rted and inco~raled inlo the 

enyironment,' I.SSe~Hmenl. 

~ Water H)·acinth inl'\uts from Tanu:.:1 \;a Ihe Kiger) Ri-.er .... ," be controlled p or to 

entering Lake VicHnria ... i. the imrl~entJtion of m~hanic,1 control methods. A report on 

the operational conurol Pfogram fN the KaRer. R.iver '" ill M pro\~. 

7. A review of region",· collaboration etTorts ",·jll M completed that includes the outcome and a 

review of regional '-:ite visits and di~ussion5. the list of rtgional collaborato". a repcrt on the 

regional .... orl..shop. and. report on :..'",e progress for the establishment of. regional Water 

Hyacinth Worl..ing (. ";roup. 

1 .. 3.2.6 Impact Indicatul:'S 

The measurable objecti ... l.~ IS outlined a~'\ e Yo ill be incorporated into the impact indicators to 

document project results. El~cted resul!~ from the project as out lined Yo ill include the follo\\ ing· 

I. A monitoring methl"lc that do<:umen:~ the results of implemented control strategies. 

2 An Operational Wall;:: H)acinth (or.:.:,,1 Plan for La~e Victoria. 

3. A reduction in ..... ate' hyxinth enterlr.~ Lake Victoria from Tanunia via the Kage~ Ri\er. 

... A regional Water H:··lIcinth Wor~ini Group ..... ill be established .... ith regional collaborltors. 

5. The objectives of thl: Emergency Acti0n Plan for the Control of Water Hyacinth .... yl M\"e 

been addressed and I=Urtially impleme:"lted through the completion of the Operational" liter 

Hyacinth Control Plain for Lake Victma.. , 

103.1.7 Ad miDistration/~.lIptn·isioD 

AU and the UF-CAP will provide techniul sUff as required to implement and ~. out 1M 

Project Implementation Ptoan Objectives as outlined above. ~".: . 

~. 

All pe~onnel involved in :he projec1 "orling for AU and UF-CAP will be lenned the T~"nic.al 

Assisllnce Team (T A 1). The TAT will YoC'A. dir«tly with. and will be • part of the Water 

Hyacinth Unit (WHU). 1nc WHU CoordinatOf will supervise the coo~~tion bctv.een 

personnel of the \\1ru an..: TAT. The \\ 1fU \\ ill report to the C.oordi~tor. 

Aquatics Unlimited will a..:!minister, super. i~ and coordinate activities or the 1 AT group members 

J:'rovided by AU and UF·CAP for III acti,ities !.s<;ociated v.ilh the Technical A~sistance'PJ(ljr"1:t 

bplementation Plan for t:,~ Operational ((':1trol of Water H) ac inth 

AU &: the UF-CAP \\ill r .-.:-\ide additional technical assistance as rna) t-e requilrd and rC~i..eS1ed 

rrom time to time from tho{ \\lfU, NTC\\"H. the APe and USAID .. 

Technical Assistance for i:-.plementation or the project objectiHs as outlined abo\ e is the number 

one priority. 

2.0 COUf'TRY A."m [:\\lRO~M[~1 AL I~FOR..\t .. TIO:" (BAS[LI~[ L'iFOR.'t.A TIO:'\1 
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1.1 Lake V'tcloria [t'OS)"sl,. 

The main hydrololi~1 feature of Ulanda is the ntensi\f intertonnectc:d system of IUn ferminl 

the upper part of the "'nite Nile. This 'tIst h)'drological ne~ork. dominated by Lake VicfOOI. 

dnins I toul aru of a~'ut 190.00 sq. km in Rwanda.. Burundi, Tanunia. Ken)a and the cntj~ 

southern pM1 of Uganda 

Lake Victoria itself is Africa'. waest lake and the second largest freshwater lab in !he Yould • 

... ilh • Ioul suri'xe aru of 6!.'OO sq kin (i.e .• luaer th&n all of Swiuerland). However. iI is also 

shallow, 'Nith I ma:~imum depth of only 10 m. ~lo~iCJI evidence suggests that the lake DUlly 

dried up 1J.500 years aso. and that many of species found in the lake may have evolved within 

this shon interim periN (Owen. el. al.. I 990). At least partially as a result of this recent history, 

the lake conLlins a "ulth of endemic species; as rtcentl~' as 1970. the lake 'Nas kno"n to contain 

at least 350 fish speties. of 'Ahich more than 250 'Aere endemic haplochromines (Kaufman. 

1991b). Unfortunatel). Lake Victoria has recently e:\:perienced the greatesl venebnte mass 

ntinction of modem time (i.e .• the loss of almost all of the d~p'Aater cichlid species. IS "ell as 

nearly half of the Lake's shallow-wIter species), principally as a result of the introduction of the 

exotic Nile Perch (LOriS nr/oliCll.S) and Tilapia (Orl?oc/vomiJ ni/o(icus) in the late I 960s. 

The shores of the lake - bordering Uganda., Tanz.ania and Ken)a - are fairl)' densel) populated. 

a.nd the lake is used for I variet): of imponant socio-e1:onomic purposes. Most importantl~. the 

lake is fished commerciJlly using tra",lers and b) artisans using se ines and lines from /)(3,h~ and 

canots; ho .... e\er. the ne.u-shore artisanal fisheries are declining. Much of the lah margin is 

s"arnpy. wilh numerous islands and pap)111S swamp~ Vld some patches of swamp foresL Small 

sanctUary areas have ~n set aside al Entebbe (5.~00 hal and Jinja (800 hal; the ~ of the 

lakeshore is largely unprNected. The area surrounding the lake is also particularly rich in 

buncrflies. mammals anJ birds. For example, more t1w1 500 passerinc bird species are kno .... n to 

occur in the region. 15 cf which are endemic (Shum""1Y. 1993). 

Cumntly, the Lake e1:osystem is under severe threat from the overexploiLltion of its resoutctS 

(mainly fisheries), and the progressi .. ·c deterioration of "ater qualicy due to the water h)'Icinth 

invasion, and untreated domestic. municipal. agricultural. mining runoff and 'Aaste dis<:harges and 

other forms of industrial pollution. The litany of its en· .. ironmenLlI problems includes: 

I two to lhrec·fold increase in primM)' productivity; 

a four to five· fold increase in biomass; 

an ~ in turbidity; 
I significant de1:r~ in silia, indicating changes in the algal species composition; 

I deau.se in the area of surrounding wetlands and $\lamps; 

increased anox~ 
inc~ blue.green algal blooms; and 

increased fish kills. 

The ner result of rne5t fa:tors is an tcos: s:em unJe:gc i;.g signdi ': .3nt cha.'1ges due to se\ ert 

e:o\ irJ:1menL!1 stress. 

2.2 Current W21t'r H~2ciDtb Control Program Acthities 

Effo~ to control .... ater h)3cinth in the Lake to date may generally /)( characterized as late in 

coming, still in their infancy. with thus far linle or no apprtciable impact on the problem. Manual 

measures 3nempted to date include the construction of \mOl!! noating booms adjacent to IT.~jor 
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'Aaler inule struclum (t I, ~en Falls Dam). These stru(lu~S usual!) 115-0 enuil periodic 

maintenance by Crt"" of manual I.botcn. 

The on I) major InrmpC at methanical ""eed control in the Ul.e to date ""as • S)~O,OOO mtthanical 

haneSler pro\lded .... ith Danish assistance tv. 0 )eaf'S ago . Unfortunatel), this hancster brolc do""n 

the dOl) It ""as commiuioned It Port Bell pier and has not operated' nu. A bi, ,raberane is now 

occupied "'"·time tIline to keep the piers rel.ti\'ely weed-free (""itll 001)' limited succns). 

Many Ofganisms Mve been screened worldwide over the last (ew dec.des in ~h for some .,cnt 

which damages watCf hyacinth but nothing else, Two fast-br«ding sPfcies of ""'«viI (NtOC~I;rtQ 

tichorniat .nd NtOC~/;na hrllch/) seem 10 meet Ihese criteria. as detennined through txtensi\e 

\\orld" ide trials conducted 10 date, U~anda's National Agricultural Rutarch Organiution at 

Namolongo Icquired brood stock of these tv. 0 "ec\'ils from Australia's Common'Aulth Science 

Council, and have successfutly bred them in artificial .anks. Th~ two wetvils ""ere introduced to 

lAke Kyoi;a in June 199); as of carly 1995, the wee\-·il had sprud on its o"n to practically all 

areas of the lake. The )ear 1996197 "ill tell i( the wee"il witt start to damage the weed to which 

it has sp~ad, Similar tx~rimen\.al "eevil-based bi(llgical contTol programs arc underv.l), in 

Ken)'a (uke Na\'aisha) and Tanz.ania (Pangani Falls H) dropo"er Project); ho"e\Cr, generatl). 

these olher countries arc more reluctant to support full-scale biological control efforts as the) ha\e 

\css of a h~acinth problem "ithin their n:specti\'e ponions of the Lal.e . 

Although details remain s~etchy. experim~ntal testing of various chemical control agents (aquatic 

herbicides) has also btgun. While cunentl)' under active consideration for use b) the NTCWH. 10 

the best of our knowledge. no direct chemical control applications have ~en Jl1empted within the 

lake proper to date. 

2.3 GoU [D\'irooIDubl CODsidu3tioDS 

The Uganda National Environment Statute, approved in May 1995, is broad in coverage and 

establishes: I) general principles of environmental management; 2) various institutional 

anangements; 3) ~quirements for environmental planning at both the national and district leHls; 

4) a framework (or environmental impact assessment., environmenlAl ludits and environmental 

monitoring; 5) ~qui~ments for adoption of environmenul standards; 6) environmenUlI 

management m~ures for sensitive resources; 7) provisions for pollution control licensing; and ' ) 

provisions (or environmenl1l restoration orders and easements. or pmiculat c:onca1I 10 this lEE 

(and the subsequent EA) are the provisions for Environmenl1l Impact Assessment (EIA). water 

quality standatds, lIId the manlgement measures pertinent to river bwk.s and b.h shoru. 

Sections 20 through 21 of the Statute dul with the environmental impact assessment process. 

~velo~rs of various f)~s of proj~ts, including aerial spraying and any activity out of chancter 

with its sunoundings (Third Schedule, Items 5 and I(a), respecti\CI)')' must submit a projed bflef 

to the Iud agency (any government body in whom Iny law vests functions of control or 

management of an) St~ment of the en' ironment) One of three Iypn of EIA is und~rtaken "hen 

tnal a[:cnn', in consulralion \\ ith the E \eculi, e Director of the ~atlonal En\ ironment ~bl1a£ement 

Authoril) ·r.-:E~1A). detemlines tll;)t the projecl "rnay-. "is Illel: to ha\e" or ~ .... ill ha\C a -

significant imract on the em ironment." It is assumed that the pfC'lgrarn'projecl Yo auld ~ classed as 

ha\'ing a significant effect and that, therefore, an ~m'ironml'nlal rmpact sllId), as opposed to an 

environmental imract re\ iew or environmental irnpact e\ aluation, "ould n~d to be conducted 

r-.:E~1A is currentl), preparing guidelines and regulati(lns defining s~cific proc~u~s, (onnat and 

content, public participation and the like for adherence to this EIA statute. After the eO\ ironmental 

impact study is complettd. In tm';ronmmlal impact Jtall'mcnl mus~ be prepared and 5ui:-mi"ed to 
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NEMA. tht Iud I,mc)'. and to an)' ocher pcr10n requntinc \c. ~uc:a upuu UK _ .......... / • 

accep~u o( the statement, in consulution with NEMA. the dc .. elopcr must tl1t .n prxtiuble 

measures to ensure IhllIhe rrquiremenu of the statement II! complied .,illl. 

Wlter qualify standards. according 10 Section 26 o( the SUtute, are 10 be tsublishcd (or all Yo'iters 

Ind various uses. including "ater for drinking. industry. Igriculture, ret rut ion. fishaits., ",ildlife 

and Iny other water use prescribed. B~~ause it is possible that such sandllds may be Idopled or 

in process during the time the EA (or C;lC subject program is in preparation. it .... ill be imporunt to 

maintain conuct .... ith NEMA regard in, the appli~bil;ry of such sUndards and. IS appropriate. to 

provide guidance or assistance to NEMA in the development of such standards. 

Measures for management of the environment and narural resources cover the use of !alcs and 

ri\ers, Specifiully, xction 35 of the Statute prohibilS ceruin aC1ivities in rel~tion 10 a mer or 

lake, unless NEMA, in consultation ""ilb a Iud agency, .,.'aives them. These Ktivilin include: I) 

use, erection, reconstruction, placement, altel'2tion. extension, removal, or demolition 0( lilY 

structure or part thereof in, on, under, or o\'er the ~d; 2) introduction or planting o( any part of I 

plant (alien or indigenous) in I Wee or river; 3) introduction of any animal, Of micf'(K)fganism 

(alien or indigenous) on, in or under the bed of any w'e or "\er; 4) deposition of any subsU/lce 

in, on or under the bed of any lake or river, if that substance would or is likely to ha\e ad\erse 

effects on the en\ ironment; 5) diversion or blocking of any ri\ er from its nonnal COUf>(; l1ld 6) 

draining any lake or river, District Environment Commin~s. with the lSsisU/lce of 001 

environmenul agents. lie charged in Section 36 of the Surute "ith identif:'ing river ba.'lks and 

lake shores that art at risk from environmenul degradation or "hich have value, and .". ith taking 

measures to minimize the risk 01 recommending 10 NEMA the need for protection. The Minister 

responsible for the Sutute may, on the Idvice of NEMA. dc-clare protected zones .Iong ri\'er banks 

and lake shores. Whi1e this ~ction of the Statule permits susuiruble uses of protected loon. 

\Iohere there is any doubt relating to sustainable usc. an en .. ironmenul impact assessment must be 

conducted. 

Based on these various provisions, any final environmenul determinations regarding this activity 

\Io'ill need to be pro~rly vened with l1ld approved by the cognizant GoU environmental authorities 

as indi~led above. Due to the tripar1ite nature of the Lake, anent ion should also be cX\oted to the 

netd for compliance ""'ith similar environmental provisions in Kenya and Tanzania. 

3.0 EV ALVA TlON or PROJICTIPROGRAM ISSUES WITH RESPECT TO 

ENVIRONMENTAL IMP ACT POTINTlAL 

3.1 Waler HyadDlh Impacts 

In generaL the m.ain impacts associated with "ater hyacinth include: 

- de-<>xygenation of "ater from the decomposition of large amounts of d~d plants, ".hich 

disrupts the aGuatic food chain and energy transfer mechanism, kills organisms a.,d impairs 

l.I.aler qU3Jir:; 

. interference .... ith fish reproduction b~ carpeting off breeding grounds. 

- obstruction of .... ater'o' a~' S, na\ igation, hydroelectric and \10 ater supply intake \IoorXs 

machinery; and 

- fostering the spread of.". ater·bome diseases. such as bilha.--zia and malaria. by 

increasing'enhancing vector breeding grounds. 
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As dncribcd in Section 1.1 above. lab Victon. is cumntl), suffcrin, rfC'm uch of thtw 
problems. Althou,h an of the lah's problems «ruinl), c.annot be annbutrd to "ater h)'Kinth. it 
is (leu &om the Ivaiiable evidence that this aquatic plant infestation is a significant contributor to 
min) of these obscroed adverse impacts and trends. 

J.l Impacts or CODtrol Musures 

1M major mtthlnisms for control of "·Iter h\"lcinth Me manual and mechanical. chemical. 
bioJoaiaL and an integrated combination of these me-chanisms. Thert art many manull and 
mechanical means of controlling andlor removing noating plants . FOf eumple. various types of 
nClltinG booms hIVe b«:cn used to reduce "ater h)acinth dispersion. and to prnent its reentry into 
key areas (e g .• "Iter intakes, dams. pons, etc.). In addition. various manual and mechanical 
harvrning melhods have 1150 been employed. including manual removal, chopping in place, drag 
linn, hydraulic excavators or dredgH, etc. Successful manual and mechanical programs rtquire 
continuous monitoring and maintenance; as a result. the)' often become prohibitively ex~nsive 
over time (especially "hen used in isolation). In addition. such programs tcnd more to treat the 
symptoms rather Ihan Ihe roo I causes of the hyacinlh problem. and. ror these reasons. they usually 
prove insufficient over the long·lenn b)· themselves. 

In general. manual and mechanical control measures create fe" en\ ironmental impacts . Ho\\evcr. 
mosl noating conlrol structures require constant maintenance to cnsure that they are not 
undermined by "eed buildup, and to prevent the possibility of dead plants sinking to the bonom 
and CJusing increascd nutrient-loading Ind eutrophifiCltion of the waterbody. In addition. in many 
situations, such "oating structures create obstructions to navigation. which must be properly 
addrnStd for any long-tenn appliulions. The aesthetic and environment.11 implications or ..... aste 
plant deposition can Iiso become a problem for large·scale removal operations. 

Many organisms havc been screened worldwide over the last few decad~s in search ror some 
biololiaJ control agent which damages water hyacinth but nothing ~Ise. Based on extensive 
\Aoorldv.ide trials. two fast-breeding species or Amazonian weevil (Ntochtlina tichorniat and 
Ntochtlina brurhr) $Cem to meet these crileria. Thc \AoelCvil damages hyacinth in lhrec "a),s: (I) 
cgg Ilying punctures the weed's pctioles~ (2) the weevil grub from the hatched egg uts much or 
the petiole; and (3) the adult damages the leaf by ealing its waterproof surface. The results of the 
trials conduded 10 datc with these biological agents havc d~monstrated promising results. 

Of count. tht chief concern of such biological control programs is the potential adverse e-cologiul 
consequences associated with the introduction of exotic species into a system. However, as 
indiCAted above. trials conducted throughout the world to date (including Africa) indicate that lhis 
d~s not appear 10 be • significa.nt threat with these highly-spedric weevils . Operationally. the 
main disa(hanllge to biological conlrol is the relativel), long ~riod of time required fOf it to 
achieve I significant effect (at least se .. ·eral yean. and. perhaps. much longer in a .... aterbody the 
size of Lake Victoria), "hieh would appear to be most problemmatical in the serious conditions 
cunenlly exiS1ing "ithin many areas or the Ugandan portion of the La~e COO' ersel). hiological 
ccnLTol is rda:i\ el) chear and laSIS fore\er. and enlaJis lillIe ('r no rnainla'l~:1Ce costs 

There are cunently seHral chemical products (e g. GI)phosate. 2,4 0 and Olqual) "hich are 
cornmonl) used around Ihe "orld to conlrol noating aquatic plants. The etlld concern "ith all or 
Ihese chemiuls is their to~icity to humans and aqualic organisms. and their persistence in the food 
chain and the em ironment. The main issue" ith the use of such herbicides is the method of 
application, y, ilh the "'orst problems accruing from drill associated" ith aerial applications. The 
least drift ari~s from manual spraying from boats . Orift of chemical spra) onto agricultural tracts 
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-M&anisms. II is ditrlCuh for humans 10 comply with 1M occupational hc.alth prcc.Iuttons associated 
Veith the~ products, npc-cially in tropalllDC situations. such as thott under considerarion bere. 

In addition. chernial control progr1mS pose the Idditional problems associ.ted Veith the e .. enrual 
disposition of the dead .. ted mass. If not properly disposed of, the danger exisu that the dead 
mat of h~ acinth will subml rge and e~entually sink to the bonom of the JUe. ·Once there. the dud 
mats deplete oxygen from ttlC w.ter column during aerobic deuy (add in, si,nifiWttly to the 
tUtrophification probkm Mted lbove~ uler. the dead mal rots anaerobically, producin& methmc 
and makin, the mil float to the surface. Hyacinlh mats ronin, ae:robially or anaerobially kill 
fish. hence, they Ire much mon: damaging dw1 live: mats. Roning hyacinth maU can ause 
massive fish kills. lead to prolife~tion of toxic microorganisms and sc'\erely impair ... ater quality. 

Based on the above discussion of avaibble control techniques, it would appear that exh 
mechanism possesses certain limitations (environmenul and othe~'i~) to its exclusive application 
in the: cun-ent lake Victoria context Therefore, an integrated approach is called for here. 
combining each of the three strategies discussed above in a c.artfully delineated. coordinated 
control plan and program executed in a slntegic manner. This is the approach that is 
recommended in the proposed USAlD grant. 

Of course, it should also be noted here that.. over the long term, management of the entire Lake 
Victoria \oIoatershed is the ultimate solution to this problem. as it is suspected that agricultural 
runoff is a maIO contributor of the nutrients required for the proliferation of this aquatic "'eed. 

4.0 RECOMMENDED 1tUTlGATION ACTIONS (lNCLL1>ING MONlTORl.'iG A.'l> 
EV ALVA TION) 

.c.J [g"iroameaul Assessmeat 

This activity provides for U.S. technicallSsisUnce, training a.nd limited oJ)(rational suppon for the 
successful planning and coordination of the execution of the Emergency Water Hyacinth COntrol 
Action Plan described in Section 1.2 above. Through iu general coordinati\'e role and its 
intermediate and long-term control prognm planning objecti .. ·es., this" ort will address such issues 
IS herbicide U~ and the fulJ-sale, Iong-tenn application of the other agreed upon control measures 
dcscnbed above within the Lake environment; howevu. the present proposaJ calls for DO direct 
USAlD funding suppon fOr suda activities 11 litis time: (with the exccpcions of the berbitkie tming 
trials and IUgcra River centrol lCtiv;ties described in Section 1.3.2.1). As currently proposed. 
funding for the procurement and/or usc of herbicides and the bulk of the intermediate and long
term control program costs will be obuined from the GoU and other donor sourus (e.g .• the lue 
VictorU Environmenlal Management Project cUlTt1ltly includes provision for $6.0 million for such 
.. ater hyacinth conO'ol me2Sures. Goodland, 1995). lkrefore, -technic..ally· this proposal coold be 
II4~rded a lesser en\'ironmenLlI determination pur;uant to the: Agency's Envlronmenul Procc-Cum 
(22 CFR 216). 

HO\oloe\er. since the U S. TAT \l,ill ~ p!a> ing a key ac .. isc-ry and ccere r2:i\C role in the f,i.c· 
pla~ning and implement.'3tion of man: of these actual conlrol prcgram acti\ itie'>. the pro~osaJ 
conectl)' calls for an En\ ironmental Asmsment (EA) as the responsible approach to\\ards the 
proper planning and implementation of this program. This proposition is in agreement "'ith the 
Poslth'e DeterminatioD for this acti"'ity recommended on page I, based on the finding that th is 

. .. . ptO&rlm could result in a significant effect on the (Lake) environment (per 22 eFR 
....; ... ..,·216.3(I)(2Xiii». including the procurement or use of ~sticides (per 22 CFR 216.3(bX I) . 
. -
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The p'0poscd EA would covn ·the proposed (ontrol st"tegirs Ihat will inc lude 11\ f\lluation of 
the «onomic. social and en\'ironmental risL.s and ~nefits of the planned acti\ Illcs· (AU propcn.al. 
p. 9~ Subscqutnt clarifICation of this statement indic.tes that this assessment "ould. in fact. Idopt 
• -programmatic- .pproach towards this subjtct.. cOHring not only the more immediate USAID
financed activities included" ithin the short-term Emergency Control Plan, but also .11 .greed upon 
control program inputs o\Cr the 'ntermediate and IClOger-tenn time horizons as "ell, in short. that 
this assessment would, to the beSt of its ability. COHr the entire long.tenn Lake Victoria control 
program efTon. Considering tilt ;)Otential environment.1 liabilities within the Lake Victoria 
ecosystem associated with this major hyacinth control effort and the propitious tim ina and by 
advisory role of this propo~d USAID ISsiSI"'~. salisfactory completion of this programmatic EA 
should be considered as one of the most important mitigative measures and activity outcomes of 
this proposed USAID support granl. 

Therefore, it is 5lron&ly r«ommudtd .trtil Iha. Ihe Mission and Crlntre punuc this 
pro&nmmltic Ipproach lowards this ISsessmrnl. taking m3.'\imum advantage of the 
considerable U.S. expertise and experience "hich can be applied in this ~half in this instance. 
Guidance for completing this EA is provided in 22 eFR Sections 216.3(aX4)-(9), for the EA 
process. 216.3(bX I}, for Ihe proposed chemical control measures. 216.5. for any endangered 
species considerations. and 216.6, for the EA content and fonn. This infonnation, together with a 
draft outline for the Scoping Statement required for this EA (per Section 216.3(aX4) of ~id 
proudures), has already ~en transmi"ed to the Mission and Bureau Environmental Officer to 
npedite the timely completion of this assessmenl requirement. As mentioned abo\e, the EA 
preparation process should also be conducted with a view to accommodate its appro,,1 by the 
cognizant environmental authorities in Ugand", Kenya and Tanzania. 

".2 Prfo-AsstSsmtDt Aclh'ilies 

".2.1 ID IroduclioQ 

With this agteed-upon determination to complete a programmatic EA for this program, the bulk of 
the more serious environmental c.oncems regarding this activity have ~en pro~rly addressed. 
Ho"ever, there remains a need to address certain proposed program activities which must be 
completed either before the EA un be completed or in order for the EA to be successfully 
completed. These ICti"ities include the herbicide testing trials and the installation of a noaling 
boom structure It the Kagera Rivn connuence. 

".1.1 IItrbicide Trials 

The AU proposal includes a modest amount of ·operational support· to ·complete cunent herbicide 
lIia's, and conduct limited in· lake trials to document efficacy and dissipation- of the proposed 
chemical control products" ithin the Lake Victoria context (p. II). The three herbicides currently 
under consideration for use in the~ trials include Glyphosate (brand names ·Roundup· and 
-Rodeo-); 2.4 0 (brand name -Wr-tdar-); and Diquat (brand name ·Re .... ard"). All of these 
hcrb;~;des are registered .... ith the LIS EO\;ronmental Potection Agene) (USEPA) and ha\e 
rccci\ ed restricted arrr(~\ ids for use in aqllJtic .... ccd control situatIOns. ie, .... hen aprlled In strict 
a~cordancc with the manufacturers' labelling instructions under the su~rvision of cenified 
herbicide application ~rs(lnnel The experimental trials" ill ~ conducted initiall) in contr0l1ed. 
closed aquatic situations, i.e., laborato!)' tanks. small ponds. etc. Subsequentl). limited trials ..... ill 
be conducted" ithin the L<lke proper 10 obtain as realistic data as possible regarding the efficiacy 
lIld en\'ironmental charactieristics of these chemicals in actual uke conditions. Although details 
temain sketchy at best, conversations" ith concerned AU staIT and the above excerpt rrom the AU 
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propo1.al IPpUI to indiQte that the U lilll Iril ls ha\ e ,lruay Ottn UlIIl.ICU 111 w ................ " ... 

~t"SOI\M I. 

The purpose of thew herbicide lri.ls is to obtain ,ood. detailed. site-s~ciftc information ~,ardin~ 

the Itl,tive technical, socio-economic and environmenlll ,d .. anuge~ and liabilities associated", ith 

these se\eral proposed chemiQI conuol 'gents under L'gillldall...al.e Vielor! I conditions. This 

infonnation is considered critiQI for InY infonned decisions regardin& the Iltimate role and 

limitations of these chemicals in the cruter hYlcinth control proJraIn effort. Accordingly. this 

infonnation will . 150 provide critiQI inputs into the successful completion or the proilUlmatic EA 

discussed above, without which this impotUnt assessment would lose much of iu potent i., uluc 

for use in this environmentally crucial aspect of proposed conlIol program opel'1tions. 

For lJ\(se reasons, it is herein strongly recommended that this asp«t of this g~t activity receive a 

Nq:lfin DelerminatioD "'ilb CoaditioDJ. pursuant to Section 216.3(b)(2)(iii) or 22 CFR 216. 10 

allow these herbicide -research or limited field e' aluation- trials to proc~d in I timely manner to 

provide critical input into the completion of the EA discussed abo'·e. Although not necessarily 

contemplated within the current grant proposal. it is further recommended that this deterrnin'llion 

also permit the procurement from the U.S. of the aboH three chem ital products. in limited 

quantities sufficient only for the satisfactory completion of the~ trials. to ensure that only the most 

current and pUrt stocks of these products are used in these trials for ma: .. imum evaluati\'e effect 

The proposed CODditiODS to this recommended detmnination are: 

I. 

3. 

4. 

6. 

The chemical products used in these triils be restricted only to the three US EPA-registered 

and approved products listed above. Use of any other/additional chemical products in these 

trials must be approved in advance through the completion of an additional, revised lEE 

specifically for this purpose. 

The use of these chemical products \\;11 be rtstricted solely to the cxperimenul .... ater 

hyacinth control program trials descn"bed abo\le. \Po ith any excess product being properly 

disposed of in Iccordance with USEPA and manufacture~' recommendations . 

The Slorage, handling. use and disposal of these products, and any other materials ..... hich may 

ha\'e become conum inated from contact with these products during these trials. ",ill be 

conducted in strict accordance with the manufacturers' labelling instructions. and any 

1dditional restrictions or specifications rec.ommcnded by the USEP A for these producu in this 

specific application conlext, i.e, lake Victoria, Uganda. [N.B.: The manu(acturen' 1a~lIini 

instructions are already on file for these products .... ith the USAID Mission in Kampala. the 

REOSO REO in Nairobi and the BEO in Washinglon, D.C.] 

All such use of said products be conducted under the close supervision of tnined, certified 

U.S. herbicide application pcrn>nnel, ..... ith cenifications and e:-.pcrience pertaining to the use 

of the sp«ific products undergoing testing in these trials. 

U~e of these rrocucts in these trials be resrnc:ed to su:face a;-;:: !UI :ons onl: . i e. fror.: !:-::-a:s 

and'or the shor~ or fixed sirucflJreS prctnJding nor.. L~~ shure: no aerial appli(.at,cr.s of t}.ese 

products should be anempted under these trials . 

The in-lake testing be lim ited 10 the minimum product amounts and areal extent of trc.1tment 

rtquired for the successful achievement of the r~earth and e\ aluati .. e purposes of these trials . 

No control program operations may be undel'Uken '" ith these products under the auspic~ of 

these trials. 
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7. Cm should lIlm in sitin, in·Jale test tlntment litIS ''''ay lrom nUll' .. , ...... v._. _ 

commertially silnJflC.ll1t Of Kolo(:ically scnsiti .. e lIUS. Precautions should M ,.hn 10 

1«ure .ille.t sittS from inadnrtcnt human Of biolo£ical enc~chmcnl unlil lhe .rea is 

restored to ufe conditions. 

8 Appropriate medlClI personnel, "ho ha e prior exptrience with Of have been trained to trut 

humans sufferin, rrom the toxolo&i~' cfT«ts of these products. lit available, with a 

sufficient stock of appropriate antidota' medicltions. to deal with any mcdic.ar emer,encics 

which milht arise durin, the usc of these products in these ,ri.rs. 

9. Pennission has been obtain~ for the usc of these products in these tria's. in accordance with 

III of the abo\"t conditions. from the cogniunt GoU environmental authorities (i .e .• the 

NEMA or its cksi,nC"t). 

Further justification for this rttommended detennination is provided by the fact thaI the GoU fully 

intends to proceed ,,·ilh these tri.ls prior to the completion of the afo~mentioned EA and" ithout 

the ~ndit of experienced, certified U ,So supervision. in the absence of such I flvo~ble 

determination in this insunce. Under these circumstances, it ,,"ould s~m to be cleatly in 

e\ er)'one's ~st intrrrsts to allow these trials to proceed under the guidance and supervision of 

experienced U.S. professional personnel (and wilh the best U.S . products a\'ail,ble for this 

purpose). 

".2.3 KI~tnl Rhtr Area Boom ]nstalbtioD 

This activity c.tll' for the desi,n, fabriution and installation of I rclractable boom in the area of 

the Kagera River connuencr with Lake Victoria to ~gin to anest I major 50urcc of the 

introduction of additional plants into the Lake. The boom would be ~tnctable to permit the 

release of excess plants into the We, if n«:essary, to safeguard the structure itself as ~n as to 

permit any nlviga1ion that may be required in this area. This retractable boom will also be 

designed to worle. in the future in tandem with other appropriate control musures at this site. 

As mentioned .boyt, there lit usually only minimal em,ironmenlll concerns a.ssociated with the 

use of such manual c.ontIoltmniques. For this reason, • Nt~ltj\"t DtttrmioatloD is .Iso 

recommendtd for this Katera River su~.ctivity pursuant to Section 216.3(IX2Xiii) of 22 CFR 

216. II is fttornmended that care be dtvoted to the proper sitin, of this installation to maximize 

the potential benertCial effects of natural {i.e .. wind. wlter cumnl) wtcd clanin&lremovaJ 

processes, f.ciliL1te succeuf'ul boom operations and UK its longer-Ierm maintenance requirements. 

Goodland (1995) pro,. ides some useful.dditional recommendations in this re,ard. 

",3 Other Acth'ities 

All other aspects of this ac1ivity, i.e., technicall5sistance, tIaining. elc ., merit I CltCloriaJ 

ElcJusioD from funhtr en\ironmental re\iew pursuant to Sections 216 . ~(cXIXi) and 216.2(cX2Xi) 

of 22 erR 216. 

4.4 Conclusions 

The mitigation recommendations indicaled abo\'e should prove sufTie ient to alleviale any 

5i~nificanl environmental concerns associated ~ ith this proposed grant acti, ity. It is therefore 

concluded thal, if implemented as recommended abo\'e, this grant activity can be completed in In 

en\ ironmentally sound and sustainable manner in full accordance with all sali~nt Agency and 

U.S.G. policies and regulations. 
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1"M proliferation of water hyacinth hu reached epidemic propol1ions duoulhout much o( the 

Upper Nik $)'Jtm. including Lake Victoria. ausing serious socio-cconomic and cnvironmtn~1 

problems. In respon~ to this situation, concerned GOllemment of U,anda (GoU) internts halle 

ck\eloped., Emergency Action PI~ for the Control of Water Hyacinth in We Victor~ .. hich 

calls (or an emergency control program tc, be 'mplemenled over the next (oM) 'year, pending the 

SWtup of planned medium and longer ter:n conlrol measures to be included under the new GEF

wppor1ed lake Victoria Environmen~1 Management Project. This proposed ,rant activity 

provides for U.S. technical assistJnct, training and limited opcf1tionaf suppcx1 for the successful 

plmning and coordination of the execution of this Plan, IS well as planning for longer term control 

program opcrltions. 1'bcse ~f"'ices will be pro\ idcd by the staff of the U.S. finn, Aquatics 

Umlimited (AU~ in cooperation ~Ith the VniHfst)' of Florida's Center (or Aquatic PI~ts (UF

CAP). 

The swnmary findings and recommendations of this lEE for this proposed acti"'ity are as follows : 

I. Since the U.S. technical assistance team (TAT) "ill be playing a key advisory and coordinlti\ e 

role in the rlllal planning and implementation of many of the greater, longer·tenn water h)acinth 

control program activities and based on Ihe finding that certain of these proposed control program 

activities could result in I significant effect on the (lake) em·ironment. the proposal corrCClI~ calls 

for an Environmental Assessment (EA) as the responsible approach lo"ards the proper planning 

and implementation of this program. Thcrefore, a Positin DftermiDatioa is recommendcd for 

this activity, per 22 CFR 216.3(a)(2Xiii). including the procurement or u~ of pesticides (p(r 22 

CFR 216.J(bXJ~ It is also stroDCly I't(ornmndf'd that the Mission and grantee pursue a 

procn mllll1k approlch towards the completion of this EA. eo'.-ering nol only the more 

immediate USAlD- financcd activities included" ithin the short-tcrm Emergency Control PWt. but 

also all agreed upon control prognm inputs over the intermediate and longer-term time horizons as 

... ·cIL taking maximum Jdvantagc of the considelGble U.S. e:<perti~ and experience which c.an be 

applied in this behalf in this insunce. 

2. The berbicide testing trials proposed within this grant Jctivity should receive a Nqatin 

DftcrmiDltioa with CoaditioDs, pursuant to Section 216.3(bX2Xiii) of 22 CFR 216, to I110w 

these herbicide ·research or limited field e\lluation- trials to proceed in a timely manner to 

provide critiaJ inpur into the completion of the E.A discussed above. The stringent conditions 

anachcd 10 dUs recommended determination are presented in Section 4.2.2 in the 1CXt. 

J. A Nt'&2tive DttermiDatioD is also recommended for the K3ge~ River boom insUl/alion sub

.ctiviry pumaant to SC'Ction 2 J 6.3(a)(2Xiii) of 22 CFR 216, with the recommendation that care be 

de .. 'oted to the proper siting of this installation to ma:~imize the potential beneficial effects of 

natural (i.e., ."ind, water current) "eed cleaning/removal proccsses, facilitate successful boom 

operations and ease its Icnger-tenn mainlenance !"e'quirements. 

4. All other aspects of t~is acti\·ir:. i.e .. technicJI assislancc. lrainlng. etc., merit a Categorical 

ExcJu5ioQ from furt~ei e:-.\ironmental re\ie'~ pur;uant to Se::lons 216 2(cXIXi) and 216.2(cj(2)(1) 

of 22 eFR 216. 

These recommendations should pron sufficient 10 alleviatc any significant environmental roncems 

associaled with this proposed grant activit). It is concluded that, if implemenled as recommended 

above, this grant activity can be completed in an environmentally sound and sustainable manner in 

full accordance with all salient Agcncy and U.S.G. policies and regulations. 
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AQUATICS UNLIMITED 
WATER HYACINTH CONTROL PROGRAM 

InlcrnallOnal Conference Cenler 

P 0 80\ 7(1~7 . SUlle 215 Kampala. Uganda 

Phone . 2 ~-41-2~1I-~~1 Fax 2~ I-H7-SH 

Seoping Documenl Expandcd Commillec t-.1ccling Minules Jul~ 10 1'1<)(, 

Opening ~ p S r-.1I",sl~ of Nalural Resources 

General Comments Waler H~acinlh sprcadlllg fast. COUllt~ sufTcnn!! ccollomie impacts. man~ 

problcms for fishcrman and transporters. impacts 10 \\aten\orks. J'O\\cr generation problems. declining 

fish stocks \\ hich lOerc.1SCS the cosl of fish reduces protein inta\..cs b~ people becausc of the COSI. impacts 

to health. nuisance Public is worried and asking \\ hat is go, emment doing bcausc peoples lives and 

Ihelihood art in danger Look at the options for control and think aboulthc risks and consider the 

recommendations that .'the) make- . Sensitil..ation pla~s an important role The need for district 

iO\ohement importanl. Consider the constraints b~ past strategies Need an action as C'\e~da~ there is no 

action the problem increases Cimemmcnl \\ants action. 

Prof. Okedi thanked the Pcnnanent Sccretal") \\ illtr~ to abide on gUHilllce Murchison Ba~ 

estimate 800 ha \\3ter h~acinth or 500.000 metric tonne. Kagera RJ\er inputing about 3 5 ha/\\eck The 

weed multiples C'\e~ 2 \\ecks. NEMA has role to ensure EIA to be carried out 

Construction and booms at the Water Works and Dam should proc:ttd as well as ~gera RiYcr 

Boom. EfficaC) tests herbicidal will also be taking placc. Aquatics Unlimited has done commendable job 

~ I~;ng ground work for EIA. 

Tom McNabb Spoke about AU role in preparing tbe EA process and technical support of 

program. 

James Dunn:- Water Hyacinth serious situation locaUregionall~ must deal \\lth problem in 

eO\'irorunental fnendJ~ \\ay - Meaning of negatheldetermination. in USAID 's lEE . 

Frank Tu~atunga : - Scoping Process "as an initial stage. NTCWH has al\\a)s reconunended 

EIA It wad decided erection of boom couJd proceed. Issues that mUS1 be addressed - mechanical and 

chemical conliol Before EIA completion indi,iduals should get imohed and what issues should be 

addressed reg.uding the control measures What are the issues that should be addressed \igorously? 

Ga\ e reasons for scopi ng 

COlllmcnts rc!!:Jrding addltJonal slgniflc.1ntlssuec; "ere then acccplcd from the Ooor 

Public Health and Agncullural concerns 

Timing of the tests 

DisposalJUtilizatloJl 

Cumulath'e effects 

Synergistic effects 

Establishment of "ater quaJit~ standards - which is being coordmated b~ NEMA 

Impacts of onshore and offshore construction 

Potential effects to fish and exports 

Proper lab testing equipment 

RC\i~ in count~ chemical useage 
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~Ioatioo ~ people duriD& c:oolJOl 
Due to lime eJcmcua eliminate DO actioa aJternalh-e 

[D\'oh-emenl 0( local spccialisIs. capacity building 

Public $cnSlO.z.aUOD • no" of info one "3y. should listen to "hat the publIc bas to ~ 

Meeting "'as tbca dosed. ~:OO PM 
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WORKSHOP TO DISCUSS THE SCOPING DOCUMENT OF THE UGANDA WATER 

HYACINTH CONTROL PROGRAM HELD ON tOni JULY, 1996 AT 

l'iTE~"JATIONAL CONFERE
~CE CENTER, COMMITTEE ROOM A: 

:\ ITEND:\~T LlST:-

SO DATE NAl\1.E TITLE/COMP . .c\NY ADDRESS TELEPHONE 

I. 1017196 Dr. Y.S. Kizito Lecturer - Zoology Makerere P.O.Box 7062 

UnherSHY Kampala 531902 

2. 
.. Odrek Rwab\\bo Journalist New Vision 235209 

3 
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• 

SU~lilL4RY SHEET 

1996 WATER HYACINTH CONTROL REPORT 

• Approximately 295 hectares of Water Hyacinth were cOlltrolled in 1996 compared with the 

removal of small un-documented number of hectares in 19<)5 

• Of the 295 total hectares of Water Hyacinth controlled in 1996. approximately 179 Ha were 

mechanically removed from in front of the O\.Vens Falls Dam. :2 hectares ft'om Port Bell. II 

hectares trom the Kagera River Boom. 100 hectares were physically removed at fish landing 

sites and 3 Ha from water works sites. As these numbers are only good estimates. reporting 

methods are being finalized to properly document 1997 control rates . 

• Based on 1996 year end results. \-\le anticipate that the 1997 control program will be able to 

mechanically remove :250 hectares from the Owens Falls Dam area. 60 hectares from Port Bell 

operations. 125 Ha from the Kagera River Boom Site. 200 from the various Fish Landing 

Sites, and approximately 1000 to 2000 hectares \.ViII be controlled using aquatic herbicides 

(considering favorable results from the In-Lake Herbicide Trials) 



MAl'S OF AREA 



INTRODUCTION 

1996 was a startup year for the Water Hyacinth Unit, Water Hyacinth Control Program that 

began with the initiation of an Environmental Impact Assessment to document the environmental 

affects of the available control options (mechanical, biological, chemical) and moved through the 

year with the organization and coordination of the various GoU agencies involved. The fall of 

1996 resulted in the arrival of mechanical harvesting equipmetlt from the Netherlands (two sets) 

that were initially evaluated at Port Bell. and then relocated to the Owens Fall Dam site. 

Mechanical equipment operations were a bit slow in the beginning due to various logistical 

requirements such as the coordination of funds tor operations and the training of operational stan~ 

By January 1996, the operations seemed to have developed to the point that realistic production 

rates could be determined for the 1997 program year. During IlJ96 donor lunding began to arrive 

for the purchase of addition mechanical control equipment. hand tools tor the physical removal 

program at various fish landing sites, and general operational expenses that are associated with 

the program. 

CONTROL PLAN & ACTIVITIES - OVERVIEJ,F 

In 1996, the emphasis or the Water Hyacinth Control Program was to complete the 

Environmental Impact Assessment, develop a coordinated elTort between the agencies involved, 

develop a monitoring system to track program progress to evaluate various control options such 

as mechanical equipment. aquatic herbicides. diversion booms at the Kagera River, biological 

control plans, and make the necessary investigations required to properly establish an operational 

control program to be implemented in mid 1997 



MECIIANICA/. UEMOf'AI. PIAN 

The mechanical control program will focus ellorts at the Owens Falls Dam site through the first 

half of 1997 and will be evaluated at that time to determine if some or all of the equipment can be 

relocated for use at other sites. This will depend on the ability to remove the majority of the 

Water Hyacinth currently present at the dam, and the ability of utilizing other control options such 

as booms and aquatic herbicides to limit new infestations at the dam sitc. 

The Kagera River Boom system will be supported in early 1997 with the arrival or a conveyor 

system Ihml the United States that is expected to increase Ihe capacity and production rates 

compared to the boom and physical removal program that was initiated in October 1996. 

Additional equipment deliveries are expected toward late HIli 1997 luI/owing a tender approval lor 

the purchase of equipment wilh Japan Aid Funding. The addition or additional mechanical 

harvesters will allow lor a greater impact from this control option. Presently the mechanical 

control opcrations are limited to approximately 200 hectares per year due to the production 

capacity of the equipment on hand . 

MANUAl. ilEA/OVAl. PIAN 

Through funding /i'OIll Ihe United Nations Development Program (UNDP). hand tools all( 

protective gear are being pUlchased and distributed to various fish landing sites with highl 

impacted lake access due to the Water Hyacinth infestations. It is not expected that a maj( 

control ellurt will be achieved via this control method, but rather some plant material will I 

removed to allow easy access to the landing sites 

,1 



BIOLOGICAL CONTROL PLAN 

The biological control plan for 1997 plans to include the establishment of rearing sites and the 

release of insects up the Kagera River in R\vanda. It has been determined that biological control 

in this area is a priority as this is the major nursery area feeding the problem in Lake Victoria. A 

survey of secluded bays and Water Hyacinth nursery areas in Lake Victoria is underwav to 

detennine the most appropriate areas for insect release in the Lake 

While the biological control program is not expected to eliminate the problem, it is expected that 

the program will help reduce and limit total biomass both entering Lake Victoria from the Kagera 

and multiplying within the Lake. 

AQUATIC HERBICIDE CONTROL PLAN 

In-Lake Herbicide Trials were initiated in February 1997 to further evaluate the potential for using 

aquatic herbicides in the 1997 control program. The t\VO candidate herbicides, Rodeo and 

Weedar 64 have been used throughout the \\·orld for the control of Water Hyacinth for decades 

and are both registered for lise by the Llnited States Environmental Protection Agency. Trial 

results \vill be available by the end of April I t)97. and will be incorporated into the Eli\. In the 

event the In-Lake Trials document the etlicac\" of the herbicides lor lise in the control program (as 

has been shown in other parts of the world). it is expected that approximately 1000 to 2000 

hectares will be controlled with herbicides in 1497 The major tocus areas will be the large 

migrant mats of Water Hyacinth present from Entebbe to the Uganda-Kenya boarder, followed by 



shoreline treatments to restore slmllow watcr sp<l\vnillg heds liom Flltebbe to the Ugallda-Kenya 

boarder. 

PROBLEIU AIlEAS AND CONTIUJL OPTIONS-OJ 'EIlJ7E'V 

• Kagera River 

The initial 1997 control plan for the Kagera Rivel \\·ill continue with the current removal 

of Water Ilyacinth prim to thelll cntering Lake VictOl ia ncar GOllla (production increase 

are expected by April 1997 1i.)lIowing the installation or the conveyor system). In addition, 

the release of biological cont 1'01 agent s at the problem SOUl ce in Rwanda is under 

investigation. In the event aquatic herbicides are apploved for use, an evaluation will be 

made regarding the feasibility of treating the Water Ilyacinth plants as they /loat down the 

river, where they would thcn enter Lake Victoria ami slowly decompose during their 

traveltime north through the Lake system. 

• Entebbe Peninsula 

In the event aquatic herbicides are approved for lise, the large migrant mats of Water 

Ilyacinth that move within this area will he controlled using herbicides. In the event 

herbicide use is not approved, additional funding will be sought for the purchase of 

mechanical harvesting equipment which would result in little to no contlOl in this area 

during 1997. 



• l'vlurchison Bay-Port Bell 

In the event aquatic herbicides are approved for lise, the large migrant mats of Water 

Hyacinth that move within this area will be controlled using herbicides. In the event 

herbicide lise is not approved, additional funding will be sought for the purchase of 

mechanical harvesting equipment for lise in this area which would result in little to no 

control in this area during 1997. The harvesting equipment being purchased through 

Japan Aid assistance will be utilized in this area liJllm\-ing arrival in late 1997, early 1998 

(tinal equipment orders are still being negotiated at this time that will be followed by an 8 

month minimum delivery period). 

• Owens Falls Dam 

The control program for the Owens Falls Dam area will continue with the two sets of 

mechanical equipment currently operating on site. The placement of a diversion boom 

upstream from the dam site is under investigation as well as the potential use of aquatic 

herbicides to reduce plant volumes prior to them being wind and current driven to the dam 

site. 

• Water Works Sites 

The 1997 control program tor the Jin.ia and Entebbe Water Works sites includes the 

evaluation of diversion booms to keep hyacinth away from the water intakes. A boom has 

been shipped from the United States tor use at Entebbe water works that will be evaluated 

at the water works prior to installation.. If the boom is successful, additional booms will 

be purchased for other areas The Gaba water works site water intake is not presently 

7 



anected by the Water Ilyacillih due to the desigll or Ihe ill-lake structure. and it is 

expected that other control options as outlined above ill I\lurchison Bay will reduce the 

Water Ilyacinth impacts at Galla. 

• Shoreline r [iuge Are!J~ 

In the event aquatic herbicides are approved I'm usc. the shoreline fringe mats of Water 

Ilyacinth within these areas will be controlled using herhicides. In the event herbicide use 

is not approved. other ullknown economical options will hc explored . 

COOllDI NA 110N 0// A C1'I VITI ES 

The Ministry of Agriculture. Animal Industry and Fisheries. Water Ilyacinth Control Unit (WIll) 

will be coordinating activities with the various GoU agencies illvolved with the control program. 

Aquatics Unlimited under grant lunding (I'om the United States Agency for International 

Development will be working with and supporting the WI IU in the control program etlurts. Due 

to the restructuring of coordination elTor-ts in late 1996. it is expected that the program will move 

forward in 1997 with the implementation of additional control options following the completion 

and approved recommendations of the EIA. 

FIE!./) OI'EIlATIONS - SVI1/1tlATION 

Control etnlrts in 1996 were realized l()lIowillg the dcliwry or mechanical harvestillg equipment 

late in the year. Prior ellurts mainly aimed at the physical removal of the Water Ilyacinth 

employed proved unrealistic except on a small scale basis. It is expected that control in the range 

of 1500 to 2500 hectares can be realized during 1997 if control opt ions are approved following 

the linal EIA document distribution. In the event control strategies are limiteu to physical. 



mechanical and biological methods during the 1997 season, control rates will be limited to a 

maximum of approximately 600 hectares. 

W. ... TER QUALITY llfONITORING & ANALYSIS 

A Water Quality Monitoring Protocol \vas developed for the In-Lake Herbicide Trials that would 

be revised and implemented with critical parameters such as residue in conjunction with the 1997 

operational control program. The tinal Operational Control Program Water Quality Monitoring 

Protocol will be incorporated as an annex to this document. The in-lake trials report has been 

completed and is incorporated as annex 9. The report outlines major water quality changes that 

require monitoring. 

() 
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APPENDIX B: 1997 WATER HYACINTH CONTROL PROTOCOL 

The Water Hyacinth Unit (WHU) intends to manage Water Hyacinth growth within the borders of 

Uganda, Lake Victoria waterways and tributaries so as to minimize non-target impacts and 

prevent environmental degradation. 

I) Area Selection 

WHU staff shall coordinate aquatic herbicide treatments (Iollowing approved ElA methods), 

as well as mechanical, physical and biological control operations in Water Hyacinth infested 

Lake Victoria waterways and tributaries as early in the season as is possible to avoid potential 

conflicts with nearby agricultural operations and to reduce cumulative pesticide usage. WHU 

will subdivided treatment areas into numbered application sites averaging 2 to 5 miles in 

length for shorelines, and 10 hectare areas in bays and open \\<ater areas. 

2) Permit Application 

WHU will obtain Restricted Use Permits (for aquatic herbicide use) from the National 

Environmental Management Authority and file timely Notices of Intent (NOt) tor herbicide 

applications. WHU may write recommendations lor cooperators who wish to apply restricted 

lise herbicides Contract applicators shall be responsible tllr obtaining Restricted L'se Permits, 

writing recommendations, liling Notices of Intent, using equipment and pesticides legally, and 

filing monthly pesticide use reports with the WHU. 

I ~ 



J) OIl'lIIical Application Coordination 

• Regardless of pesticide permit requirements, NEMJ\ and the Agricultural 

Commissioner shall establish the conditiolls of any proposed Water Hyacinth 

application WIIU stan' will adopt the most restrictive conditions for that site (e.g. 

maximum wind speed, herbicide rates, environmental factors, and other parameters). 

• The J\gricultlll al COlllmissiollcr shall rcview NOls Ill!' restricted use pest icide 

applications and, in pcrlllilling a ticatlllcnt, IIotily WI It, stall' if additional provisions 

apply to that treatment. WI IU stalrshall consult with NEI\.1J\, the Ministry of Natural 

Resources ami/or any ot her pat tics, indllllillg adjacent landowncrs, \vltO might be 

anected. 

4) Water Quality l\Ionitoring 

• Operational control operators shall lise application equipmcllt with volume and 

pressure capability to administer pesticides to heavily as well as lightly infested areas. 

The J\gricultul al Commissioner shall approve equipment before use within the 

country. 

• For each sitt." operational control opcrators shall treat 110 lIIore than J contiguous 

hectares. J\ller treating J maximum hectares of contiguous mats, stall' IllUst then skip 

at least one adjacent site before tleatillg another site. WIIU stan'may 110t treat 

skipped sites until the fl)lIowing week. 

• Operational stan'shall 110t apply herbicides withill () 8 km lip or down stream of the 

Water Works Sites, or other water intake sites 



• Application Technique 

-WHU staff shall develop a chemical treatment strategy to minImIze cumulative 

pesticide use over as many sites as is practicable. 

-Nursery areas shall be treated from the edges toward the outlet of the nursery. 

-For totally infested dead-end sloughs or bays greater than one hectare, staff shall treat 

no more than half the area at one time. Operational statf must prevent non-target 

damage by careful applications directly to Water Hyacinth plants, avoiding riparian or 

agricultural vegetation. Operational stalf shall use drilt control agents and stickers as 

recommended by label whenever conditions warrant. If at any time, otf-site movement 

is uncertain, operational staff shall refrain from making the application. 

5) Spill Control 

• In boats, operational staff shall use undiluted herbicides from containers of 5 gallons or 

less, with no more than one container open at any given time. 

• Operational staff shall securely fasten all herbicide containers together and attach them 

to a line and a Iloat 

• Each boat shall carry a marker buoy with all attached anchor line. and a tracer dye 

with \vhich to mark. in the event of a spill. any herbicide and water movement n'om the 

spill site. 

• If a spill occurs. operational stalf shall immediately notifY the Agricultural 

Commissioner and any appropriate agency listed in the emergency notification tree on 

page 26. Staff shall immediately provide. to the best of their ability, the exact location 

of the spill. and the identitication and volume of all pesticide( s) spilled. 

1<:' 



6) Aerial Applic:ltiOIl 

The Agricultural Commissioner shall review NOls for aerial applications and, if permitting a 

treatment, specify in writing the conditions which apply to that treatment. WIlU staff shall 

consult with NEMA or any other parties, including adjacent landowners, who might be 

anected. Defore initiating treatment, WI I U stall' shall pllwide the person supervising the 

treatment a list of contacts in the text or a treatment action plan to meet permit conditions. 

7) Mechanic:.1 ConCrol Coordination 

The WI-Ill's Mechanical Control Coordinator , .... ill supervIse and IIlsure proper reporting 

methods are follo, .... ed to document the allects of the cOlltrol elfort. The 19LJ7 program calls 

for the use of mechanical harvesting equipment at Owens Falls Dam, Port Bell ami the Kagera 

River Boom Installation . Equipmellt operators have been trained during the 1996 period on 

the proper use and operations of the equipment's presently on site at the Owens Falls Dam, 

and equipment maintenance procedures have been estnblished to minimize equipment down 

time. Training of field operations stall' will be on a continuous basis as new stall' and 

equipmellt me added to the Jllllgr<ll11 

8) Physic:.1 ConCn,1 Coonlill;ltioll 

The WIIU will supervise the distl ihution or halld tools to the selected Fish Landing Sites 

along with the data monitoring pllItocol to insltl e tlte proper tracking of hyacinths removed 

via this method . In addition, the Local District Fisheries Ollicers will SUppOI t the monitoring 

or activities at the Fish Landillg Sites 



9) Biological Control Coordinntion 

The WHU Biological Control Coordinator will further develop and suppon the 

implementation of this control technique both in Lake Victoria and selected areas of Rwanda 

as funding develops. The biological control monitoring protocol is being established to 

properly document the results of this etTon. 

10) Program Monitoring 

• Background - during 1996, a computer based mapping system was developed to track 

Water Hyacinth growth. Base map development was completed in January 1997, and 

baseline Water Hyacinth data is expected to be downloaded before the end of 1997. 

Semi-annual updates will be performed during 1997. Lake Victoria water analyses 

will be conducted in the treatment areas for residue levels of the herbicides. projected 

to be Weedar 64 and Rodeo. During the operational control program, tixed station 

samples will be taken weekly at the Gaba. Jinja and Entebbe Water Works if 

treatments using aquatic herbicides are within 2 kilometers of the intakes. 

Historically, Water Hyacinth control program applications have not been linked to any 

2,4-0 residues in water. In order to maintain complia:1ce with the 100 PPB US 

Federal criteria allowed for 2,4-0. the WI-IL will arrange for a continuous monitoring 

program. Samples will be collected from 3 fixed water treatment stations and actual 

application areas in Lake Victoria waters before, during, and after treatments 

17 



Gaba Water Works Intake- J times weekly. R-l} a m 

Jil~a Water Works Intake- 3 times ,veekly. 8-9 a.m. 

Entebbe \ValeI' Works Intake - 3 limes weekly. 8-9 a.m. 

IR 



Treatment Spot Checks 

(Full routine monitoring, pre-treatment, during treatment, and post-treatment 

per 1997 protocol). If more than 3 contiguous hectares are sprayed. routine 

monitoring will be conducted. 

Analysis Protocol 

Two 15-1111 \vater samples \vill be collected at each sampling site n'om a large 

I-liter sample. placed in a plastic :20-1111 screw capped vial and frozen until 

analysis. The laboratory \vill use a commercially available immunoassay system 

(Ohmicron, Newton, PA) to qualify and quantify 2,..t.-D in each sample 

according to Good Laboratory Practices (GLP), (see attached assay protocol 

and description). If any tixed station samples average over 20 PPB, the WHU 

w·ill suspend operations until the source is identitied or until operational 

spraying is proven not to be the source In response to any post-treatment 

samples over 50 PPB, WHl' will suspend operations until application 

adjustments reduce this to <50 PPB 

• Monitoring Responsibility - WHU will ensure provision of sufficient accurate 

monitoring data to account fl.)r the sensitivity of the application techniques in 

current lise and document trends in chemical concentrations at the ~ixed station 

sites. Llpon discovery. WHl.I will immediately notify all Task force members 

of any results exceeding water lJuality criteria for 2,4-D 

10 



I'ROTOCOL FOR MONITORING 1997 III~RDlCI()~ APPLICATION AI'I'LiCATIONS 

• UACI(GI~OUN() 

During the 1997 In-Lake Ilerbicide Trials, water samples are being taken every 7 days and sent 

for analysis. Analysis of these samples will show the general movement of the herbicides in Lake 

Victoria waters and the 1997 r-.lonitoring Protocol will be adjusted accordingly for sampling in 

high probability areas. 

• PROTOCOL "Oft 1997 

The ability to control Water Ilyacinth with Wcedar (,4 and Rodeo vvithout allY associated 

significant residues in Lake Victoria waters is currently under review. Daily intensive monitoring 

will be conducted in 1997 to determine if this sampling will be required in futlll e years and to 

document compliance with allowable residue levels. To meet this need, two types uf samplings 

will be conducted . tixed stations at three locations and one spot check using 1997 protoculs 

during operational applications 

a) Fixed Station: Fixed station monitoring at the locations listed will be conducted when 

herbicide applications arc \vithin (J.()2 kilollleters or the fixed station sites. The distance frolll 

fixed station sites lIlay be llIodilied rollowing a review or herbicide movement doclllllented in 

the In-Lake Ilerbicide Trials Repol t in annex 9 

• Gaba Water Works h!lake - samples h) be taken Monday, Wednesday, and triday in 

duplicate bet ween 8 a.m and <) a m. 

• Jil!ia Water Work~ Intake - samples to be taken Monday, Wednesday, and friday in 

duplicate between 8 a.lll . and 9 a.lll . 

')(\ 



• Entebbe Water Works Intake - samples will be taken Monday, Wednesday, and Friday 

as above. 

*Note: all samples will be composite and split into duplicate bottles. 

Only samples from Mondays and Fridays at each location will be analyzed. All samples will be 

stored for thirty days for future analysis if needed . 

b) Spot Checks * 

• Full monitoring, pre-treatment and post-treatment per 1997 protocols. 

• One during the first two weeks of operations. 

*Note: if more than 3 contiguous hectares are sprayed, routine monitoring will be conducted 

(i .e. pre-treatment and post-treatment). 

c} 1997 Herbicide Residue Analysis Protocols 

• Sampling containers and sampling sites - at each tixed station or spot check site, two 

15 ml water samples will be collected from a large (I liter) sample. placed in a plastic 

20 ml screw top vial and frozen until analysis 

• Analysis for 2,4-D & Glyphosate - a cummen.:ially available immunoassay system (i . e. 

Ohmicron. Newtown, PA) will be used to determine presence and level of 2,-l-D in 

each water sample 

• Assay Protocol and Description - see attached . 

d) Action Criteria 

" I 



• Fixed Stati~m - if any duplicate samples averaging o'v('r 20 PPB are taken, operations 

\vill be suspended lint il the source is identified, or unl il I he incidence is shown not to 

be the result of operational spraying 

• SQill Monitoring - if any duplicate posl-treatmenl samples averaging over 50 PPB are 

taken, operations will be suspended unlil adjuslmenls are made to reduce the incidence 

to below 50 PPI3. 

• IU~SfJONSI8IL1TY FOR MONITORING 

The WIIU will coordinate sample collectioll ami receive lill' allalysis the samples lakell lIolll the 

fixed stations. The WIIU or other agency will conduct spot monitoring using W[ IU cooperative 

employees and will analyze samples wil hin 48 hours I ()~ 0 of samples will be senl 10 a 

commercial analytical laboratory for confirmation of resull s. 

• IUi:POH.TING 01' RESULTS OF MONITORING 

The WIIU will reporl all results in wriling 10 Ihe Minislry of Agriculture, Animal Industry and 

Fisheries bi-weekly, or immediately iflevels or 2,4-D exceed criteria. 



APPENDIX C - 1997 WATER HYACINTH CONTROL OPERATION PLAN 

It is the intent of the program to control the infestation of Water Hyacinth in the Lake Victoria 

while minimizing off-target impacts and preventing degradation of the existing water quality. 

• Area Selection 

Approximately 50% of the Water Hyacinth present along the entire shoreline region of 

Uganda that is impacted, or as much as is physically and financially possible is targeted for 

treatment as early as approvals are obtained. The Lake area will be subdivided into 

application sites which vary in length from two (2) to tive (5) kilometers. 

• Permit Application 

The pennit for each area and the Notices of Intent for each application will be obtained by 

the WHU. 

• Chemical Application Coordination 

No chemical will be applied, regardless of permit requirement without first obtaining the 

concurrence of the Agricultural Commissioner lor the area to be treated. On boundary 

waters, both Commissioners must give prior concurrence. 

• Water Quality Monitoring 

Water quality monitoring shall be conducted in accordance with the established 

procedures. I'vtonitoring will be conducted for both Weedar 64 and Rodeo. 



• Chemical AIlI)licatioll 

I. Equipment: The application equipment musl have sullicient volume and pressure to 

apply chemical control agents to large areas as well as fringe areas. Before any 

equipment is utilized. il must be approved by Ihe Agricultural Comlllissioner or 

represenlalive. 

2. Site Application: Withill each site selecled. no more than 3 contiguous heclares at 

label rate shall be trealed Aller treating a ma7'<imlllll of 3 contiguous hectares at label 

rate. a minimum of one site must be len untreated before beginning another treatment 

area. The ulltreated siles may not be trealed before I \vo days have passed . 

3. Prohibit~d Areas: foor Ihe 1997 season. no hetbicide applicalions shall he made in Ihe 

following areas: Within 0.62 kilometers of Enlebbe. Gaba and Jinja Water Works and 

other areas as del ermined inlhe EI/\ 

4. !\ppli~_ali9.1.' TecllJ1ique: /\11 applicntions to nursct y arcas must he Ih 1I11 tlte edges 

toward the outlet area of the nursery. In dead end sloughs larger than one hectare that 

are cOl11pletely covered with hyacinth. no 11101 ethan olle-half or the area can be treated 

at one time. ('are Illust be exercised to reduce non-target damage. Applicat ions shall 

be directed to the target plant. riparian and agt icultural vegetation shall be avoided 

Drill and sticker control agents will be requil ed in accordance with label requirements. 



Drift will be prevented from reaching agricultural crops and riparian vegetation. At 

any time this cannot be assured, no treatment shall be made. 

• Spillage Control 

All undiluted herbicides carried in the watercraft shall be in 5-gallon containers or 

smaller, with only one container of anyone herbicide open at any given time. A 

marker buoy, with anchor line attached, and tracer dye shall be carried at all times to 

mark any herbicide spill and to monitor water movement at the spill site. All herbicide 

containers shall be securely fastened together and attached to a line and float As soon 

as is possible, the applicator/monitor team shall provide notification to the Agricultural 

Commissioners and other appropriate agencIes via the emergency notification 

procedure. 

• Aerial Application 

Aerial application will be allowable in some predetermined areas of Lake Victoria. 

Any application will be coordinated with the WHlf. 

• Emergency Notification 

The applicator/monitoring team must report any spillage tf' the appropriate agencies as 

quickly as possible. The information shall include exact location of the spill, total 

volume spilled and identification of the herbicide spilled. 



Elllergency N 11111 hfl"S 

Water llyacinth Unit 
etc. 
etc. 

etc. 

• I'ress ""Iuiries 

All inquiries lhlllllhc press will he <lnswered hy <lnd shall he direcled 10 ' 

NAt\.lE 
ADDRESS 
PI-lONE NUMBER 



APPENDIX D - 1997 WATER ANALYSIS 

Samples Collected in the Field from _____ to ____ ' (dates) 

LOCATION OF SAMPLE DATE PPB 
SAMPLE COLLECTED 2.4-0 or gh;phosatc 

* = number falls below detection limits 

Date analyzed: 

Assay: Ohmicron 2.4-0 ELISA Kit 

Technician: 

Internal Control : Expected - 35 PPB ± 7 

Actual : 

1 7 



2,4-D/Gly.,lIos:lte Data From Gaba Water Works 

SAMPLE HATE PPU 
COLLECTED 2.~-O 

* = number ralls below detection limits 

Date analyzed: 

Assay: Ohmicron 2.4-D ELISA Kit 

Technician: 

Internal Control : Expected - 35 PI'B i 7 

Actual: 

'H! 



2,4-D/Glyphosate Data From Entebbe Water Works 

SAMPLE DATE PPB 
COLLECTED 2.~-D 



2,4-D/Glyphosnte DATA FI~OM .'iuju Wute.' Worl{s 

SAMPLE I)ATI': 1"'11 
COLLECTED 2.4-1) 

* = lIumber falls below detection lilllits 

Dale analyzed' 

Assay: Ohmicrol1 2 4-D ELISA Kit 

Technician: 

Illternal COlltrol: Expected - ,15 PPB .:L 7 

Actual: 



APPENDIX E - REPORT 

Summary 

1997 will be the first year an operational control program has been initiated for the control of 

Water Hyacinth in Uganda in an effort to control the plant in Lake Victoria and adjacent areas. 

We are confident the operational control program will result in a reduction of the total Water 

Hyacinth infestation in Lake Victoria while establishing control protocols for other water bodies 

in Uganda and the region. 

With continued support from other agencies. the Water Hyacinth Control Program will grow into 

a stronger program in 1998 and subsequent years until Water Hyacinth has been reduced to non 

nuisance levels in Lake Victoria. From case histories, it appears that after five years of vigorous 

control efforts, this weed should be under control. 

11 



ATTACIIAIENT I 

TRt<:ATMENT IIECTARES AI\10llNT 
MATERIAL YEAlt TREATEI} liSEn lun 1I0llRS 

NET/GROSS GALLONS 

2,4-0 (Weedar 64) 1997 
1998 
1999 

1997 
1998 
1999 

Rodeo 1997 
1998 
1999 

All Surfactants 1997 
1998 
1999 

Totals 
All Herbicides 1997 

1998 
1999 

1"'1 



ANNEX 5 

AQUATIC HERBICIDE LABELS 
AND 

MATERIAL SAFETY DATA SHEETS 

94-





The 2,4-0 Amine Weed Killer 

ACTIVE INGREDIENT: 
2.4-0fchlorophenoxyacetic acid, dlmethylamine lalt- ........................................................

........... 46.8 % 

INERT INGREDIENTS: ...... .....................................................
.........................................................

...... 53.2 % 

"2.4·Dichlorophenoxyacetic acid equivalent 38.9% by weight or 3.8 pounds per gallon 

"Isomer specific by AOAC Method No. 9-78.05 

E.P.A. Beg. No. 264·2AA 
E.P.A. Est. No. 264-MO-Ol 

KEEP OUT OF REACH OF CHILDREN 

DANGER PELIG R O 
Si usted no entiendo Ia etiqueta. busque a alguien para que 58 Ia explique a usted en detalle. 

(II yOU do not understand the label. lind someone to eXDlain it to you in detail.) 

For PRODUCT.u..g Intormation Call 1·800-334-9745 

For EMERGENCY Intormatlon Qli.LY Call 24 Hours A Day 1-80G-334·75n. 

STATEMENT OF PRACTICAL TREATMENT 

IF ON SKIN: Wash skin with plenty of soap and water. Get medical attention. 

IF SWALL.OWED: If patient is conscious and alert. give 2 10 J glasses of water or milk to dnnk. II available. give one tablespoon 01 

Syrup of Ipecac to induce vomilJng. Altematively. induce vomillng by louching back of throat With finger. Do not make an unconsc:o\,;s 

person vomit. Get medical attenllon. 

IF IN EYES: Flush with water fOf' at least t5 minutes. Get medical attention. PREFERABLY AN OPTHAMOLOOIST. 

IF INHALED: Move 10 an uncontanuna.ted area. Get medical attention. 

NOTE TO PHYSICIAN 

This product contains a phenoxy hertlicidal c.'emical. There is no specifIC an~(e.. .AU Ireatments should be based on observed signs 

and symptoms of distress in the patient Overexposure to matenals other than thI6 product may have occurred. 

" . ' 
-- ' 

PRECAUTIONARY S:T:M EMENTS 

DANGER 
HAZARDS TO HUMANS AND DOMESTIC .ANIMA lS 

Causes irreversible eye damage. Hannful if swallowed. May be--fatal if absorbed through tne skin. Avoid breathing vapor.; or spray 

ITIISl Do net get'" eyes. on skin or on clothing. . .. """"-

PERSONAL PROTECTIVE EaUIPME~~ .. tPPE) 

Applicators and other handlers must wear: cov~o~r short·steeved shirt and short pants. waterproof gloves. chemical· 

resistant footwear plus socks. chemical· resistant ~adgea( for overhead exposure and protective eye wear. A chemical·resls:ant 

~ron shouid also be wom when cleaning equipmenL mixing or loading. 

O1scard clothing and other absorbent materials !hal have been drenched or heaVIly contaminated wtth Ihls product's concentrate. Co 

roct reuse !/'1em. Follow manulac!urer's InstruchonS lQ'i cleaning/maintaining PPE. If no such instructions for washables. use deten;ent 

a0d hot water Keep and wash PP: separately 1T0m other laundry . 

... '-c"l ha:-: : :c's ..:se : :csed svs::.' '7:S enc!csed caOs. or a i rc~att in a ma~r.er that meets the recuirements listed in the Worker Prot~'on 

S:a.,caro ,W?Si 'or a';flcultu~a l :es:lc:oes:~ CFR 1 70.240IC) \,~.<3 ) ! . ::-.e hanc!er PPE l~e!'Scrial protecllve equlpmen!) may be rec:..~ed 

:r modifieo as s~eo::!led In the ·tiPS. 

;:or contamers over 1 gallon bct less than-S gallons. mixers and loaders who do net use a mechanical system (probe and pum;:) to 

transfer the contents 01 th is centamer must wear coveralls or a chemIcal· resistant apron in addition to the other required PPE. For 

containers of 5 gallons or more. a mechanical transfer system (probe and pump) must be used for transferring the contents 01 the 

container. If the contents of a non· refillable pesticide containers are emptied. Ihe probe must be nnsed before removal. If Ihe 

mechanICal system is used in a manner that meets the requirements listed in the Worker Protection Standard (WPS) for agricultural 

pestICides (40 CFFI 170.240(d)(.£)) the handler PPE requiremenlS may be reduced or modified as specified in the WPS. 

USER SAFETY RECOMMENDATIONS 

Usars should: Wash hands before eallng. cnniung. chewing g, .. m. usmg tobacco or usmg the 1011e\. 

Remove clothing Immediately ,1 pestic:de gets Inside. Then wash thoroughly and put on clean clothing. Remove ?PE immediately atter 

handling this prodUCt. Wash the outs Ice 01 gloves before removing. As soon as possible. wash thoroughly and change into Clean 

clothino. 



ENVIRONMENTAL HAZARDS 

This product is 10DC 10 aquatic invertebrates. Drift or runoff may adversely aHeet aquatic invertebrates and non· target plants. Fat 

tenestnal uses. dO not apply directly to water. to areas where surface water is present or to intertidal areas below the mean high water 

mark. Do not contaminate water when disposing of equipment washwaters. Do nol apply when weather conditions favor drill Irom 

treated areas. Do I'cl use the same spray equipment for other purposes unless lhoroughty cleaned. 

Do not contaminate water used for irrigation or domestic purposes (except as specilically recommended on this label) especially in 

areas where grapes. cotton, tomatoes Of other susceptible plants are grown. 

Do nol treat irrigation ditches in areas where water will be used to overhead (sprinkler) irrigate susceptible crops especially grapes, 

tomatoes, tobacco. and colton. 

MIXING AND LOADING: Most cases 01 ground water contamination involving phenoxy herbicides such as 2,4-0 have been associated 

with mixinQlloading and disposal slles. Caution should be exercised when handling 2.4·0 pesticides at such sites to prevent 

contamination 01 ground water supplies. Use 01 closed systems for mixing or transferring this pestICide will reduce the probability of 

spills. Placement 01 :he mixinglloading equipment on an impervious pad to contain spills Will help prevent ground water contamination. 

Do not apply WEEOAR~ 64 Broadleaf Herbicide directly to, or permIt to drift onto colton. okra. grapes tomatoes, fruit trees. 

vegetables. flowers or other desirable crop or ornamental plants which are susceptible to 2,4·0 herbicide. 00 not apply near 

susceptible plants since very small quantities 01 the 2,4-0 will cause severe in;ury during the growing or dormant periods. Crops 

contacted by WEEoAR~ 64 Bloadleat HerbiCide sprays or spray drill may be killed or suffer significant stand loss with extensive 

quatity and yield reduction. 

Do not apply when a temperature air inversion exists. Such a condition is characterized by lillie or no air movement and an increase in 

air temperature wilh an increase in height. In humid regions, a log or mist may lorm. An inversion may be detected by producing a 

smoke column and checking for a layering ellect. If queslions exist pertaining to the existence 01 an inverSIon, consult with local 

weather services belore making an apphcallon. 

Use coarse sprB)'S to minimize dnl! 00 not apply with hollow cone· type insecticide or other nozzles that produce line spray droptets 

Orilt Irorn aellal or ground apptication may be reduced by: (1) applying as near to Ihe target as possible in order to obtain coverage: (2 

by increasing Ihe '/clume 01 spray mix p~r acre. (3) by decreasing the pounds 01 presc;ure at the nozzle lips: and (4) by using noule 

which produce a coarse spray pal1em; (5) by nol applying when wind is blowing towald susceptible crops or vatuabte ptants. 

DIRECTIONS FOR USE 

It is • violation of Federal law to use this product In a manner Inconsistent wllh lis labeling. 

Read enllre I.bel before ullng thl. I. bel. 

00 nol apply this product in a way that will contact workers or other persons. either directly or through drift. Only protected handk 

may be in the area during application. For any requirements specific to your State or Tribe. consul! the agency responsible 

pesticide regulation. 

AGRICULTURAL USE REQUIREMENTS 

Use this product or~f in accordance with its labeling and with the Worker Protection Standard, 40 CFR Part t 70. This Standard conti 

requirements lor Ihe prolection 01 agriculturat workers on farms. lorests. nurseries and greenhouses. and handters 01 agricuh 

pesticides. It contains reqUirements for training, decontamination, notification and emergency assistance. It also contains spe 

instructions and exceptions pertaining to the statements on this tabel about personal protective equipment (PPE). and restricted, 

interval. The requirements in this box only apply to uses of this product that are covered by the WOIker Protection Standard. 

00 not enter or allow entry into treated areas during Ihe restricted entry interval (REI) 01 48 hours. 

PPE required lor early entry to treated areas that is permil1ed under the Worker Protection Standard and that involves contae 

anything that has been trealed such as plants. sailor water is: coveralls over short· sleeved shirt and short pants, waterproof gl 

chemlcal·resls:a-: fcotwear Ius socks. chemical·resislant head ear lor overhead ex sure and rotective e e wear. 

NON-AGRICULTURAL USE REQUIREMENTS 

The leC";lIe-er':; n this box a~~ly !o uses 01 Ihls product thaI are NOT wlthm the scope 01 the WClker Protection Standard (WI 

a;"c..;':.1'3' =~ ~. : :::5 (40 CFR ;:>a': I/O) 1 he :1f'S applies when thiS pc'::;CI IS used to prC'duce agllcullUlal plar!s on larms. I 

nil'sell-=; 0/ ;;'=~-":uses 

For or!'dme" :2: t -.:~ uses (gall courses. cernf't~:les . pilrks and olher lurf grass areas) . do 1101 e.':er Ireatment areas un III spra) 

dfle1 Do net a :.', ~eC'Dle (othEr than a hca::rl or ets all trealmenl alca dUllnG acolicallan. 

a 



STORAGE 
00 not contaminate water. food or feed by storage or disposal. Store in original container in a dry secured storage Mea. Keep container 

tightly closed when not in use. 

PESTICIDE DISPOSAL 
Pesticide wastes are acutely hazardous. Improper disposal 01 excess pesticide, spray mix1ure. Of rinsate is a vioWIDon 01 Federal law 

and may contaminate ground water. If these wastes cannot be disposed of by use acconjing to label instructions. contact your State 

Pesticide 0( Environmental Control Agency, or the Hazardous Waste representative at the nearest EPA RegioNl OffICe fO( guidance. 

CONT AtNER DISPOSAL 
Triple rinse or (equivalent). Then offer lor recycling or reconditioning. or puncture and dispose of in a sanilary 1ancfiII. or incineration. or. 

if allowed b state and local authonties. by bumino. If bumed. stav out of smoke. 

GENERAL CAUTIONS AND RESTRICTIONS 

00 not apply WEEDAA-' 64 8roadleaf Herbicide Ihrough any type 0( irrigation syslem. 

00 not use in or near a greenhouse. 

MIXING INSTRUCTIONS 

Mix WEEDAR~ 64 Broadleaf Herbicide only with water. unless otherwise directed on this label. Add about one-half the waler to the 

mixing tank. then add WEE DAR ' 64 with agilallon and finally the fl!:St of water with continuing agitation. 

NOTE: Adding oil. wetting agent. or other surfactants to the spray may increase effectiveness on weeds but also may reduce 

selectivity to crops, resulting In crop damage. 

COMPATIBILITY 

If WEEDAR% 64 Broadleaf Herbicide IS to be tank mixed with lenl!lzers or with other pesticides. compahbllily s.">ould be tested prior t 

mixing. To test lor compatibility. use a small container and mix a small amount (0.5 to 1 qt) 01 spray. combinir-; all ingredients in th· 

same ratio as the anticipated use. " any indications of phYSical incompatlblhty develop. do not use this mixture for sprayin\; 

Indications of incompatibility usually wlll appear wrthin 5 to t 5 mlOUles atter miXing. 

Read and follow all directions and precautions on this label and on the labels 01 any products lor which a tank mixture is bein 

considered. 

APPLICATION PROCEDURES 

Apply by air 01' ground equipment In sufficient gallonage to obtain adequate coverage. except as otherwise dire<::e<:l on thiS label. 

Use 2 or more gallons of water per acre for aerial application and 10 or more gallons 01 water per acre lor ground arpIication. 

GENERAL INFORMATION 

INJURY TO CROPS FROM THIS HERBICIDE MAY OCCUR. IF YOU ARE NOT PREPARED TO ACCEPT SOME DEGREE OF CRe 

I~URY 00 NOT USE THIS PRODUCT. 

Crop varieties vary in response 10 2.4-0 and some are easily In,ured. Apply WEEDAR ~ 64 Broadleaf HerbiCIde arty to varieties known 

be tolerant to 2.4·0 "you are uncertain concemlng tolerant vanetles or local use sltuahons that may aHect ~ tolerance to 2.4. 

consult your seed company. state Agncvltural Extension Service or qualified crop consultant lor advice. 

Be sure that use of this product conlonns to all applicable laws. rules and regulallons. Certain states have restrictions pef1ainlO~ 

application distances Irom susceDhble crops. The applicator should become lamlilar 'Hlth ltIese laws. rules or ;egulations and 101: 

them exaclly. 

GENERAL WEED LIST 

'beggartlCi<s 

bullthistle 

colleeweed 

common cocklebur 

common burdock. 

common evening primrose 

common lambsquarlers 

hairy galinsoga 

jimsonweed 

'knotweed 

Annual and Biennial Weeds 

marshelder 

momangglorl (com:r.on. ivy. wocl'{) 

'musk thlsUe(''') 

mustards (except blue mustard) 

pepper weeds (except perennial) 

"pigweeds (Amaranthus spp.) 

prickly lettuce 

ragweed (common or giant) 

rough Ilea bane 

'RUSSIan thls!!e 

Salslly (western or ::mmon) 

'smartweeds (ann\,;= species) 

soWlhlstles (annua: Jr spany) 

sunflower 

'vervains 

vetches 

wild carrot 

wild lettuce 

wild parsnips 



"bn:tweed (hedge. rMlId. European) 

blue lettuce 

'Canada thistle 

catnip 

chicory 

dandelion 

'docks 

'dogbanes 

P,renn'.' W.ede 

'goldenrod 

'ground ivy 

healall 

'hoary cress 

-ironweed 

Jerusalem-artichoke 

many ftow9red aster 

"nettles (including stinging) 

'orange hawkweed 

plantains 

sowthist\e (perennial) 

'vervains 

'wild gene 

'wild onion 

'These species may require repeated applications andlor use of the higher rate recommended on this product label even under ideal 

conditions for application. 

"Control of pigweeds in the High Plains area of Texas and Oklahoma may not be satisfactory with this product. 

"'Not registered for control of musk thistle in Califomia 

SPECIFIC USE DIRECTIONS 

CEREAL GRAINS 

AMOUNT OF WEEDAR® 64 

CROP 
PER ACRE DIRECTIONS 

Wheat. Barley. Oats and Rye 
Apply aller grain is lully tillered (usually 4 10 8 inches 

(not underseeded with legumes) 
high) but not forming joints in the stem. Do not 

Postemergence 

spray grain In the boot to dough stage. 

Amual and bieMia1 broadleaJ weeds 11"2 to 2 pints' 

Perennial broadleal weeds 
1to 2 pints' 

Wheat, Barley, Oat. and Rye 1/4 to 112 pint' Apply after grain is 8 inches tall . Do not spra, 

(underseeded with legumes) 

gr8tn In boot to dough 8tage. Do not spra' 

alfalfa or sweet clover unless the infestation is sever 

and injury to these legumes can be tolerated. 

Emergency weed control In Wheat 3 pints Apply when weeds are approaching bud stage. aftl 

Perennial broadleaf weeds 

the grain dough stage. 00 not spray during It 

boot to dough .tage. The 3 pints per ac 

application can product injury to wheat. Balance t' 

severity 01 your weed problem against the possibil 

01 crop damage. Where perennial weeds , 
scaHered. spot treatment is suggested to minim 

the extent of crop injury. 

RESTRICTIONS AND LIMITATIONS FOR USE ON CEREAL GRAINS 

For aerial application on grain. apply WEEDAR ~ 64 Broadleal HerbiCide in 3 to 10 gallons of water per acre. 

For ground application a minimum of 10 10 15 gallons of water per acre is recommended lor proper spray coverage 

00 nol permit dairy animals or meat animals being linlShed lor slaughler to lorage Ireated grain fields Within 2 weeks aller Irea!r.ler 

Do not leed trea:e~ straw to liveslock il an emergency treatment as deSCribed above IS applied. 

' Use tt-.e to· ... er ra:! il small anr.ual and blenr ;al we!~s are the malor prot:~em Use the h'gher ra:e II pererlnlat ",eees or ar.nu 

t:iennial .... ee1s are present which ale In the hard to·I(I : ~ ategones as determined by local e'penence The higher rCl!eS .nc:ease t 

01 grain injury and should be used ol'tf where the ..... e!: control probtem Iushlies the grain damage fisk . Do not aj:ply WEEDAA 

grain in the seediing stage. 



CORN AND SORGHUM 

AMOUNT OF WEEDAR~ S4 

CROP PER ACRE DIRECTIONS 

CORN (Field and Sweet) 
To control emerged broadleaf weed seedlings or 

Preplant 1 102 pints 
existing cover crops prior to pWlting com. appty 7 to 
1 <4 days belore planting. Do not use on light. sandy 

sci. or where soi moisture Ia inIIdequate lor nonNI 

weed growth. Use high rate lor less sUlceptibie 

weeds 01' cover crops such alfalfa. 

Preemergence 2to 3 pInts 
Apply 3 to 5 days after planting but before com 

emerges. 00 nol use on light. sandy soils or where 

sod moisture is low. 

POltemergence 

Apply when weeds are small and com is less than 8 

inches tall (to top of canopy). When com Is over 8 

Annual broadleaf weeds 1/2 to 1 pint 
inches tan. use drop nozzles and keep spray off 

foliage. Treat perennial weeds when they are in the 

Perennial broadleal weeds 1 to 1 1/2 pints bud to bloom stage. Do not Ipray com In the 

ta .. el to dough Itage. Com treated with 2.4-0 
may become temporarily brit1le. Winds or cultivation 

may cause stalk breakage during the period of time 

wnen the com is brittle. 

Grain Sorghum (Milo) 1 pint Apply wnen sorghum is 6 to 15 inches lall. If sorghum 

Postemergence 
is taller than 8 inches to top of the canopy. use drop 

nozzles and keep spray 0« the foliage. 00 not 

treat during the boot, flowering or dough 

Itaqe. 

RESTRICTIONS AND LIMITATIONS FOR USE ON CORN AND SORGHUM 

Do not lorage or leed lodder lor 7 days following application. 



SOYBEANS (Preplant Only)· 

WEEDS 

Poslemergence 

AMOUNT OF WEEDAR~ IS4 

PER ACRE 

l/4 to I pint 

> Ito 2 pints 

DIRECTIONS 

Apply not less than 15 days pnor :0 ptanling 

soybeans, when weeds are small ard actively 

growing. Use the higher rate on larger _eeds and 

whenpe!ennials ar9 present. 

Apply not less than 30 days prior 10 planting 

~ans, when weeds are actiVelY QroMlQ. 

In addition 10 those weeds found on Ihe GENERAL 

WEeD LIST, WEEDAR' 64 will suppress or conlrol 

Ihe loIlowing broadleaf weeds frequenlly encountered 

in reduced Iillage soybean produclicr. systems: 

allalla·, bullne1tle , smallliowered t: iltercress, 

Carolina geranium, smalltlowered buttert:t(l, common 

and rough cinquefoil, red clover·, horseweed or 

marestail, mousetail, wild mustard. field pennycress, 

culleaf evening primrose. common purslane. 

speedwell. velveUeaf. and Virginia copper'.eat. 

• These weeds are only partially controlled. 

Apply no more than 20 pints of WeEDAR~ 64 in one 

season prior 10 planling soybeans. Atter applying. 

plant soybean seed as deep as practical or at least 1 

1/2 to 2 inches deep. Adjust the planter ;>fess wheel. 

if necessary. to ensure that plante1 seed is 

completely covered. 

If desired. WEEDAR' 64 may be applie-j pre-plant to 

soybeans in tank mixtures with other hertlCides such 

as Poast. Poast Plus, Roundup. Roundup 

D-Pak. Honcho, Gramoxone Extra, Prowl, Pursuit 

Plus, Scepter, Scepter 70 00, Squadron and others 

that are registered for pre-plant soybean use. 

NOTE: Unacceptable injury to soybeans planted in 

fields previously treated with WEEDAR· 64 rna) 

occur and the extent of injury will depend on weathel 

and agronomic factors such as the amount of wee< 

vegetation and previous crop residue present tha 

may be in effect between the time of ~iication an' 

the emergence 01 the soybean plant. 

RESTRICTIONS AND LIMITATIONS FOR USE IN SOYBEANS (PRE-PLANT) 

Do not ap~ly ViEEDARJ 64 when weather conditions such as temperature, air Inversions, or wind lavor drill Irom Ireated areas to 

susceptible plants. 

Apply no more than 2.0 pints of WEEDAR' 64 per acre in one season prior to planting soybeans. 

Onll or.e ac~ : ca!;cn per growing season. regardless of the applicallon rate used. is allowed. 

Do not ap~ly W~EDAR ~ 64 prior 10 planhng soybeans if you are nol prepared to accepl the resuhs of soybean inlury inc:l.c:ng poss 

loss 01 slard ar.d yield 

Do not re~ l anl ' ·elcs treated wllh WEEDAR I 6~ to the same growing season With crops other Ihan Ihose labeled lor 2 . ~·:: :re-planl 

Dc nel ~c,'; '=' :::J!!I'.ale weeds pllor 10 Irealing Wllh WEEDAR( 64 as poor centrol may result 

0.: ro c; c:..: ':r . ~~j treated hay. fora-;;e or locc'?r cr graze I:eated s':i:eans :0 hes!c-ci( 

Do nol a;::' ! : . ==DAR' 64 pre·planllo so.,beans .n I'elds ha·.·lng a coarse ·!e~lure1 soil ... here :I"e pe::enl organic ma:· ~ · S < to: 

Only one a~p: :21'on 01 WEEDAR' 64 may be made pnor to plant ing soybeans per gro~ lng season 

Do nol lee:! IrE::ed hay. lorage. or lodder Reslnct h'/es:ock Irom grazing treated "elds 

·Not currently registered in California. 



RICE, SUGARCANE, FALLOWLAND AND CROP STUBBLE 

AMOUNT OF WEEDAR~ 

CROP 
64 PER ACRE DIRECTIONS 

Rice (Pre-plant use) 
1102 pinlS Apply tour or more weeks prior to planting rice. 00 

NOT USE IN CALIFORNIA. 

Rice (Postemergence use) 1 to 2 1/"2 pints Apply when rice is in the late tillenng stage 01 

development at the lime ot tir.5t joint development Do 

not apply after panide initiation, after rice irternodes 

exceed one-half inch, at earty see(J"JOg, early panide. 

boot or heading stages. Consult local univer.5ity or 

Agricultural Extension Service specialists tor more 

specifIC inlormation on rates and timinq ot aaplication 

Sugarcane 
Apply belore canes appear lor control ot eme~ 

Preemergence 
4 pints 

broadleat weeds. Apply after cane emerges and 

Postemertlence 
1 1/2 to 2 pints 

through Iay-by. 00 NOT USE IN CAlIFORNIA. 

Fallowland and Crop Stubble 
Use the lower rate when weeds are small (2 to J 

Annual broadleat weeds 1 102 pints 
inches lall) and actively growing. Use the higher rate 

on older and drought·s1ressed plants. 

Biennial broadleal weeds 2104 pinls 
Spray while musk Ihistles or olher biennial species 

are in the seedling 10 rosene stage and belore n~!!r 

stalks become apparent. The lower rate can be used 

in the spring during rosene slage. Use Ihe highest 

rate in the tall or after flower stalks have develo~. 

Perennial broadleal weeds 2106 pints 
Spray weed in the bud 10 bloom stage or while in good 

vegetative groW1h. Do not disturb \TP.aled areas IOf at 

least 2 weeks after Ireatment. or until tops are dead.. 

Wild garlic and onion in crop stubble 4 to 6 pints Apply 10 new regroW1h 01 wild garlic or onion which 

occuno in the tall loIlowing harvest of small grai'ls. 

com or qrain so~hum. 

RESTRICTIONS AND LIMITATIONS FOR USE IN FALLOWLAND AND CROP STUBBLE 

Do not plant any crop lor 3 months alter Irealment or un III chemical has disappeared Irom the soil. 

RESTRICTIONS AND LIMITATIONS FOR USE IN RICE 

Do nol apply more than a lotal of 2 112 pints of WEEDAR' 6410 rice per growing season. 

ESTABLISHED GRASS PASTURES, RANGELAND, AND CONSERVATION RESERVE 

PROGRAM AREAS 

AMOUNT OF WEEDARl 

WeeDS 
64 PER ACRE DIRECTIONS 

Annual broadleaf weeds 2 prnls Apply when weeds are small and actively growing and 

pnor 10 bud stage. Spray whIle musk IhrsUes or ctt"ler 

Bienniat and perennial broadleaf :2 'o.s prnts 
biennIal species are In the seedling 10 rosene s:a;;e 

and before 1I0wer s:a:i<s become apearen\. The 'c ... er 

weeds 
rate can be use~ :r. :t".a scrrng dur.r.g rosene s:=;~ . 

Use :~ = hlghes: ra::! r. Ihe !a:1 or at:er !lower 5::: ,S 

have cave loped Dc r-,·;I acely to ne ..... ly seeded a'eas 

unlll g~ass IS we!1 es:at:rlshed. Do nol apply to grass In 

the early bool through milk slage II grass seed 

production is desired . 8enlgrass and legumes rT'Iaj be 

Injured by this trealmen\. 

RESTRICTIONS AND LIMITATIONS FOR USE IN PASTURES AND RANGELANDS 

Do not graze (dairy) cattle in treated areas lor 7 days aher application. 

Do not cut forage lor hay wllhin 30 days of application. 

Do not permit dairy animals or meal animals being linls~ed lor slaughter to lorage Ireated fields within 3 days of slaughter. 



CONSERVATION RESERVE PROGRAM AHt:A~ 

AMOUNT OF WEEOAR~ 14 

WEEOS 
PER ACRE DIRECTIONS 

Annual bro. dlea' weeds 
Apply to actIvely growing annual broadlea' weeds. 

In young grasses 
112 10 1 pinl 

Use 1/2 10 t pInt when weeds are small; use higher 

rates on older weeds. Do not apply to young grasses 

with 'ewer than 6 leaves or prior to Iillering, as 

In established grasses 
112 10 2 pints excessive injury may resuH. Do not apply more !han 1 

pint until grasses are well established as 8xC8S8ive 

injury may resuIl 

Biennial and perennial broadlu ' 2to 4 pints Treat when biennial weeds are in the seedling to 

weed a 

roselle stage and be'ore flower slalks become 

In established grasses 

apparent. Treal perennial weeds in the bud to bloom 

slage. Apply to actively Qrowing weeds. 

RESTRICTIONS AND L1MITATIOHS FOR USE ON CONSERVATION RESERVE PROGR AM AREAS 

Use atleasl 2 gallons 0' water per acre by air and 5 gallons 0' water per acre by ground. 

Do nol harvesl or graze Irealed Conservation Reserve Program areas. 

Do not apply 10 grasses in the boollo dough stage if grass seed production is desired. 

GRASSES FOR SEED PRODUCTION 

AMOUNT OF WEEDAR® 64 

WeEDS 
PER ACRE DIRECTIONS 

Annual and perennial broadlu' 2to 4 pints Apply 10 established stands in spring hom tiller to 

weeds 

early bool slage. Do not spray In boot .tage. 

New spring seedings may be trealed with the lower 

rale after gr.iSS seedlings have at least 5 leaves. 

Perennial weed regrowth may be treated in the fal. 00 

NOT USE IN CAlIFORNIA. 

RESTRICTIONS AND LIMITATIONS FOR USE ON GRASSES FOR SEED PRODUCTION 

Do not graze dairy animals or cut lorage for hay within 7 days 01 application. 

NON-CROPLAND 

fencerows, roadsides, drainage ditches, and other non-crop areas 

AMOUNT OF WEeDAR~ 64 

WEeDS 

PER ACRE DIRECTIONS 

Annual broadles' weeds 
2to 4 pints Treal when weeds are young and actively growin~ 

Perennial weeds should be near the bud stage. bl 

Biennial and perennial broadlea! 4to e pints 
not llowering at application. Do nol use on susceplibl 

southern grasses such as St. Augustine. 00 n 

weeds 
apply 10 newly seeded areas until grass is Wf 

eslabltshed Bentgrass . clover. legumes ar 

dit:hondna may be iniured by this treatment. 

RESTRICTIONS AND LIMITATIONS FOR USE ON NON-CROPLAND 

Do not graze da:ry anImals lef i days 101l0 .... lng applicahon. 

Use sufficient gal!onage for thorough and unilorm coverage. 



WEEDS IN ORNAMENTAL TURF AREAS 

golf courses, cemeteries, parks, turfgrass, and other grass areas 

AMOUNT OF WEEDAR~ ~ 

WEEDS 
PER ACRE DIRECTIONS 

Annual broadl • • f weed. 2 to" pints Treat when weeds are young and ac1ively growing. 

PereMiaJ weeds should be near the bud stage. but 

8lennla' and perennill bro.dlesf 4 pints 
not Roweling at Iq)Iication. 00 not use on susceptible 

southern grasses such as SI. Augustine. Do not 

weeds 
apply to newly seeded areas until grass is well 

eslablished. Bentgrass, clover. legumes and l 

dichondria may be injured bv this treatment. 

RESTRICTIONS AND LIMITATIONS FOR USE ON ORNAMENTAL TURF AREAS 

Use suffICient gaRonage lor thorough and uniform coverage. 

Do not apply more than 2 broadcast applications per year per treatment site. This does not exdlde spot treatments. 

00 not allow people (other than applicator) or pets on treatment area during application. 

00 not enter treatment areas unlil sprays have dried. 

SPOT TREATMENT IN NON-CROP AREAS 

Mix 2 to J nuid ounces 01 WEEDAA' 64 Broadleal Herbicide in J gallons 01 water. Wet all weeds and stems thoroughly. For best resut 

treat when weeds are activety growing. 

FORESTRY • TREE INJECTION 

For controlling species such as alder, aspen, birch, blackgum, 

cherry, oak, sweetgum, and tulip poplar 

Make injections as near to the rool collar as possible, using one injection per inch 01 trunk cti'I (4 112 leet). For resistant species !K. 

as hickory, injections should overlap. For best results, injections should be made during the growing season. May 15th throl. 

October 15th. 

For Dilute Injection: Mix I gallon 01 WEEDAR!I 64 Broadleaf Herbicide in 19 gallons 01 water lor dilute injections. 

For Concentrate Inlections: Use 1 to 2 ml 01 concentrate WEEDARJ 64 Broadleal HerbICide per injection. The injection bit rr 

penetrate the inner baric 

STONE FRUIT AND NUT ORCHARDS 

AMOUNT OF WEEOAR ~ 64 

WeeDS IN CROP PER ACRE DIRECTIONS 

Annual broadleaf weeds J pints For control 01 ~ on the orcharn noar. apply USlr 

coarse sprays and low pressure in sufficient volur.-

01 water 10 ot::am Ihorough wetting 01 weeds. Tre 

when weeds are small and actively growing. Do n 

use on light. sandy 

CALIFORNIA. 

RESTRICTIONS AND LIMITATIONS FOR USE IN STONE FRUIT AND NUT ORCHARDS 

D::> nOI a::ly to t:are grou~:j as r,!:., may result 

soil. DO 

Do not a~?'Y immediately betore IT:-gallon and Withhold Irrigation lor 2 days belore and lor 3 da',s aNer treatment. 

Do not a!!ow spray to drilt onlo or c:ntact loliage. Irwl. siems . Irur.ks 01 Irees or exposed roots as injury may res :,;!\. 

Do not apply to newly established or young orchards. Trees must be at least 1 year old and in \~gorous condition 

Do not apply during bloom. 

Do not graze or leed cover crops Irom Ireated orchards. 

Do nol make more than 2 applicaticns per year 

00 not harvest slone lrull Within 40 days 01 application. 

Do not harvest nuts within 60 days 01 application. 

NOT USE : 

! 



WEEDS AND BRUSH IRRIGATION CANAL DITCHBANKS 

(Seventeen Western States: Arizona, California, Colorado, Idaho, Kansas, 

Montana, Nebraska, New Mexico, Nevada, North Dakota, Oklahoma, Oregon, 

South Dakota, Texas, Utah, Washington, and Wyoming). 

For control of annual and perennial broadleat weeds, apply 1 to 2 quarts of WEEOA~ 64 Sroadleat Herbicide per acre in approximately 

20 to 100 gabls per acre. Treat when weeds are young and actively growing before !he bud or earty bloom stage. For hardef~o-<XIl'Itroi 

weeds, a repeat spray aIIer 3 to 4 weeks using the same rates may be needed for maximum results. Apply no more than two treatments 

per season. 

For woody brush and palches of perennial broadleaf weeds. mix 1 gallon of WEEOARe 64 in 150 gallons of water. Wet foiage 

thoroughly using about 1 gallon of solution per square rod. 

SPRA YING INSTRUCTIONS 

Apply with low pressure (10 to 40 psi) power spray eqUipmenl mounted on a truck. traclor. or boal. Apply while Iraveling upslream 10 

avoid accidenlal concentralion of chemical inlO water. Spray when Ihe air is lairly claim,S mph or less. Do not use on small canals (fess 

lhan 10 cfs) where waler will be used for drinking purposes. 

Soom spraying onto waler surface must be held 10 a minimum and no cross-stream spraying 10 opposile banks should be permitted. 

When spraying shoreline weeds, allow no more Ihan 2 1001 overspray onto water with an average of less than 1 loot overspray to 

prevent introdudion 01 grealer Ihan negligible amounls of chemical inlo Ihe waler. 

Do nol allow dairy animals 10 graze on Irealed areas lor alleast 7 days alter spraying. Waler wilhin trealed banks should not be fished. 

AQUATIC WEED CONTROL 

For use In ponds, lakes, reservoirs, marshes, bayous, drainage ditches, canals, rIvers and streams that are 

quIescent or slow movIng. 

NOTICE TO APPLICATORS 

State and Local Coordination: Before application. coordination and approval of local and slate authorities may be required. 

either by leiter 01 agreement or issuance of special permits fOf such use. 

Fish Toxicity· Oxygen Rdo: Fish brealhe oxygen in the waler and a water - oxygen ratio must be maintained. Decaying weeds 

use up oxygen. To avoid lish kill from decaying plant matenal do nOI treat more than one half the lake or pond at one time. For large 

bodies 01 weed inlested waters leave buller strips 01 at least 100 leet wide and delay trealment 01 these strips for 4 to 5 weeks or unlil 

the dead vegetation has decomposed. 

Wind Velocity· Ground or Surface Application: Do not apply when wind speeds are at or above 10 mph. Air Application: 

Do not apply when wind speeds are at or above 5 mph. The restrictions do not apply 10 subsurface applications used in weed CQfllrol 

programs. 

Irrigation: D1!lay the use 01 trealed walers lor irrigalion lor Ihree weeks alter treatment unless an approved assay shows Ihat the 

water does nol contain man! than 0.1 ppm 2,4-0 acid. Do not treat irrigation ditches in areas where water will be used to overhead 

sprinkler irrigate susceplible crops especially grapes. tomatoes and collon. 
- ' -

Potable Water: Delay Ihe use ollreated water lor domestic ~urposes lor a period 01 three weeks or until such time as an approved 

assay shows that the water contains no more than O. I ppm 2.4-0 acid. 

Water Hyacinth (Eichornia crassipe) - Directions For Use 

WEEDAR ~ 54 wlil control waler hyacinth with surface and a.r a;::~lications . 

Amounts to Use ' 2 to 4 quar1s (4 tb. aCId equivalent per gallon) per acre. Spray the we1!d mass only. Use 4 quarts when planl~ 

are matured or ..... hen the weed mass is dense. 

When To Apply Spray when water hyaclnlh planls a:e a: ::·.e·y' grO ..... 1n9 Repeal as necessary to kIll regrowth and hyaCInth ptant! 

r.-: :ssejlrl I~e c';. ~ '; s oce:a:ion 

How To Use - Surlace Application Use pc· ... er s: ' a:;!:s ::,,:alej ... ::'"1 a bccm or SC'~ 'i gun mouf'le1 on a boat !r3:tcr or :' .. 6 

Thorou~'"I .,\~:: r.g ')1 Ic:lage IS essent;al lor max!mu/T' :::n::: L se I G0 :0 Jeo gal A 01 s;:ray mIxture. SpeCIal precal.t.;:rs Such as :\1 

use 01 low pressu'e large nozzles and Ihickening age:1ts 51":_ : be lake'1to avoid spray droll In areas 01 sensilive cro~s . F:>r DIRECT; 

SPRA· ... operalion use WEEDAR ~ 64 ...... llh I pint 01 dr.:t c:ml'::1 a;ent In 50 to tOO gallons 01 waler For other applicaticns tellow the dr 

control agenl labe! lor mixing direclions . Air Application Use droit control spray equipment or thickening agents mixed Inlo Ihe s;:r; 

solution. Apply 1.0 gaUon per acre 01 WEEDAR' 64 through s:andard boom systems WIth a mlnomum 01 5 galions 01 spray mix per aCI 

For MICROFOIL ~ drilt control spray systems, apply WEEDAR I 54 in 12 10 15 gallons spray mix per acre. 

2.4-0 Acid Equivalent 

WEEOAR l 54 

1/21b 
1 pt . 

lib 
2 piS 

21bs 
2 gls. 

3lbs. 
3 gts. 

4lbs. 
4 gts 

( 



Water Milfoil (Myriophyllum spicatum) - Directions For Use 

For Ewasian WaIIIr Mifoi in ~ conducted by the Tennessee Valey Authority in dams and rese",oirs o' the TVA system. 

WEEDAR' 64 wiI control water milloil with surface. subsurface and air applications. 

How To Use: To control water milfoil when less than 5 gallons 01 concentrate per ac~ is recommended. dilute the concentrate with 

water to apply a minimum of 5 gallons of spray mix per acre. 00 not treat within 112 mile 0( potable water intakes. Shoreline areas stIould 

be treated by $tbsurtace Inrectlon applied by boat to avoid aerial drift. Do not apply when weather conditions lavor drift .rom target 

area Do not contlminate water by cleaning o' equipment washwaters. 

Open Water Areas: To reduce contamination and prevent undo exposure to fish and ()(her aquatic organism. do not treat water 

areas that are not flfested with aquatic weeds. 

"mounb To UN: Apply 2.5 to 10 galfons of WEEDAR· 64 per acre. The higher rale is used in areas 0' greater water exchange. 

These areas may require a repeat application. 

When To Apply: For best results. apply in spring or earty summer when mllfoil starts to grow. ThiS liming can be checked by samp4ing 

the take bottom in areas heavily Inlesled with weeds the year before. 

Subsurface Application; Apply 2.5 to 10 gallons 01 WEEDAR t 64 per acre as a concentrate directly into the water through boat 

mounted dislribution systems. 

Surface Application: Apply 2.5 to 10 gallons 01 WEEDAR' 64 per acre in a minimum spray volume of 5 gallons mix per acre. 

Air Application: Use drift control spray equipment or thickening agents mixed into the spray solution. Apply 2.S to 10 gallons per 

acre of WEEDARs 64 through standard boom systems with a minimum of 5 gallons of spray mix per acre. For MICROFOIL ~ drift contrOl 

spray systems apply WEEDAR' 64 in 12 to 15 gallons spray mix per acre. 

LIMITED WARRANTY AND DISCLAIMER 

The manufacturer warrants that this product conforms to the chemical descnption on the label; that thiS product is reasonably fit lor the 

purposes set forth in the directions lor use when it is used in accordance With such directions; and that the directions. warnings anc 

other statements on this label are based upon responsible experts' evaluation of reasonable lests of eHectiveness, of toxJClly te 

laboratory animals and to plants. and 01 residues on lood crops. and upon reports of field experience. Tests have not been made on ali 

varieties or in aR slates or under all conditions. THE MANUFACTURER NEITHER MAKES NOR INTENDS. NOR DOES IT AUTHORtZE 

ANY AGENT OR REPRESENTATIVE TO MAKE. ANY OTHER WARRANTlES. EXPRESS OR IMPLIED. AND IT EXPRESSLY EXCLUDES 

AND DISCLAIMS AllIMPUED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 

THIS WARRANTY DOES NOT EXTEND TO. AND THE BUYER SHALL BE SOLELY RESPONSIBLE FOR. ANY AND ALL LOSS OF 

DAMAGE WHICH RESULTS FROM THE USE OF THIS PRODUCT IN ANY MANNER WHICH IS INCONSISTENT WITH THE LABEL 

DIRECTIONS. WARNINGS OR CAUTlONS. 

BUYER'S EXCLUSIVE REMEDY AND MANUFACTURER'S OR SELLER'S EXCLUSIVE LIABILITY FOR ANY AND ALL CLAIMS 

LOSSES. DAMAGES. OR INJURIES RESULTING FROM THE USE OR HANDLING OF THIS PRODUCT. WHETHER OR NOT BASED Ir. 

CONTRACT. NEGLIGENCE. STRICT LIABILITY IN TORT OR OTHERWISE SHALL BE UMITED. AT THE MANUFACTURER'S OPTION 

TO REPLACEMENT OF, OR THE REPAYMENT OF THE PURCHASE PRICE FOR. THE QUANTITY OF PRODUCT WITH RESPECT iC 

WHICH DAMAGES ARE CLAIMED. IN NO EVENT SHALL MANUFACTURER OR SEl...LER BE LIABLE FOR SPECIAL. INDIRECT OF 

CONSEOUENTlAL DAMAGES RESUL nNG FROM THE USE OR HANDLING OF THIS PRODUCT. 

NOTICE TO BUYER 

Pun:hase 01 this material does not conler any rights under patents goveming this product Of the use \hereof in countries outside of It, 

United Sates. 



THIS SPECIMEN LABEL IS INTENDED FOR USE ONLY AS A GUIDE IN PROVIDING GENERAL INFORMA' 

REGARDING THE DIRECTIONS, WARNINGS AND CAUTIONS ASSOCIATED WITH THE USE OF . 

PRODUCT. AS WITH ANY AGRICULTURAL CHEMICAL, ALWAYS FOLLOW THE LABEL INSTRUCTIONS ON 

PACKAGE BEFORE USING. 

Rh6ne-Poulenc Ag Company 

P.O. Box 12014. 2 T.W. Alexander Drive 

Research Triangle Park. North Carolina 27709 

WEEDAR and MICROFOIL are registered trademarks of RhOne·Poulenc. 

DIIRECTA·SPAA is a trademari( 01 RhOne-Poulenc. 

~ 1994 Rhone· Poulenc Ag Company 

Made in USA. 

Fonn No. 95065 

Printed USA· 9/94 

EPA Approval ' 6/3i~ 
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~ RHONE-POULENC 

WEEDAR(R) BRAND 64 HERBICIDE 

MATERIAL sAFETY DATA SHEET nate Prepared: 12118195 Supersedes Date: 9/21195 

1. CHEMICAL PRODVCT AND COMPANY DESCRIPTION 

RHONE-POULENC AG COMPANY 
AGRICULTURAL CHEMlCALS 
2 T.W. Alexander Drive 
Research Triangle Pk NC 27709 

Emergency Phone Numbers: 
FOR EMERGENCIES INVOLVING A SPIll, LEAK, FIRE, EXPOSURE OR ACCIDENT 
CONTACT: CHEMTREC (800-424-9300) OR RHONC-POULENC (900-334-7577). 

Far Product InCorMat1on: 
(800) 334-9745 

rroduct Status: 
FIFRA regula~ed use only. 

EPA PlFRA Registration Number: 
264-2 

Cbelll1cal Nuae or Syno~: 
2.4-D. DlMETHYU.."1INE SALT 

2. COMPOSITIONIINFORMATJON ON INGREDIENTS 

0liHA 
Coap ... ent Wll,,-"'r Mlnr. Ptrc-.ta04!' 

&·0 OIUfTHYlAWINE SALT ~·38·1 y 48.8 
. ,HEll INGREDI£NT3 (TRADE SeCRET) •••••••••••• III BAUJlCE 

1. HAZARDS IDENTlPICATlON 

A. !'JI£RGENCY OVERVIEW: 

Physical Appearance and Odor~ 

END OFPAGP. 1 CON11NUE.D ON NEXT PAGE 
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~ IlH9Ne-POULENC 

WEEDAR(R) BRAND 64 HERBICIDE 

MAtERIAL SAFElY DATA SHEET Date Prepared: 12118/95 Supenedes Date: 9127195 

1. HAZARDS IDENTIFICATION ( CONTINUED) 

dark brown to black / liquid, characteristic odor. 

WarDiDg StatelUlnts: 
DANGER! CAUSES IRREVERSIBLE EYE DAMAGE. HARMFUL IF SWALLOWED OR ABSORBED 

THROUGH SKIN. 

8. Ml'Btr1'IAL REALm EPfIIICffi: 

Acute Eye: 
Causes corneal opacity, irreversible eye damage, Vapors and mists can 

cause irritation. 

'cute Skin: 
./ay cause slight transient irritation. Toxic if absorbed through skin. 

May produc8 symptoms sim1lar to those from inhalation and ingestion. Hay 

cause decreased blood pressure, muscle weakness, muscle spasms. 

Acute InhalatiDn: 
Ha~ul 1f inhaled. May cause upper respiratory tract irritation. 

nausea, decreased blood pressure, muscle weakness, muscle spasms. 

Acute Ingestion: 
Ha~ul if ingested. Hay cause nausea, vomiting, abdomInal patn, 

decreased blood pressure, muscle weakness. muscle spasms. 

Chronic Effectsl 
This produc~ contains ingredients that are considered by OSHA. NTP. IARC 

or ACGIH ~o be probable or suspected human carcinogens (see Section 11 -

Chronic) . 

4. FIRST AlD MEASURES 

FIRST AID HEASURES R>R ACCIDENTAL: 

Eye Exposure: 
Hold eyelids open and flush with a steady. gentle s~ream of water for at 

least 15 minutes. Seek immediate medical attant!on. 

Skin Exposure: 
In case of con~ct, immediately wash with plenty of soap and water for 

at least 15 minutes. Seek medical attention. Remove contaminated 

clothing and shoes while washing. Clean contaminated clothing and shoes 

END OF PAGE 2 CONTINUED ON NEXT PAGE 
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_ ~ RH9NE-POULENC 

WEEDAIl(R) BRAND 64 HERBICIDE 

MATEIUAL SAfElY DATA SHEET Date Prepared: 12118195 Supersedes Date: 9/21195 

4. PlllST AID MEASURES ( CONTINUED ) 

before re-use or discard if they cannot be thoroughly cleaned. 

Inhalation: 
Remove victim from immediate source of exposure and assure ~at the 
victim is breathing. If breathing is diffiCult, administer oxygen, if 
available. If vlct~ is not breathing, administer CPR (cardio-pulmonary 
resuscitation). Seek medical aCtention. 

Ingestion: 
If Victim 1s conscious and alert, give 2-3 glasses of water to drink and 
induce vom.1ting by touch.1ng back of throat with a finger. Do not induce 
vomiting or give anything by mouth to an unconscious person. Seek 
UDmediate ~ed1cal attention. Do not leave victim una~ended. Vomiting 
may occur spontaneously. To prevent asp1ration of swallowed product. lay 
victim on side w1~ head lower than waist. If vomiting occurs and the 
victim IS conscious, give water to fur~er dilute ~e chemical. 

HBDICAL CONDITIONS rosSIBLY AGGRAVATED BY EXPOSURE: 
Inhalation of product may aggravate ex1sting chronic respiratory 
problems such as asthma, emphysema or bronchitis. Skin contact may 
aggravate existing skin disease. 

Noms 'I'O PKYSICIAN: 
All trea~ents should be based on observed Signs and symptoms of 
d~stress 1n the pa~i6nt. Consideration should be given to the 
possibility that overexposure to materials oth&r than this product may 
have occurred. 

Treat sympLomat1cally . No specific antidote ava1lable. 

This product contains a phenoxy herbicide. Myotox1c effects may include 
muscle fibrillations, myoton1a, and muscular weakness. Ingestlon of 
massive doses may result in persistent fall of blood pressure. 
'~yoglobin and hemoglobL'l may be found in urine. Elevations in lactate 
Jehydrogenase (LDH). SGOT. SGPT and aldolase indicate the extent of 
muscle damage , It has been suggested that overexposure in humans may 
affect both the central and peripheral nervous systems. The acute 
effects on the central nervous system reseMble those produced by 
alcohol or sedative drugs. 10 lsolated cases, peripheral neuropathy and 
reduced nerve conduction velocit1es have bean reported although these 
observations may be related to other factors. 

Gas-liquid chromatography for detecting and measuring chlorophenoxy 
compounds in blood and urine may be useful in conf1rming and assesSing 
the magn1~ude of chlorQphenoxy absorption. 

END OF PAGE CONTINUED ON NEXT PAGE 
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~ RH()NE-POULENC 

WEEDAIt(R) BRAND 64 HERBICIDE 

MATER.IAL SAFETY DATA SHEET 

5. FIRE PIGHTING MEASURES 

FIRE HAZARD DATA: 

Flash Paint: 
Not Applicable 

ExtiDguJ.,hiJIg l'Iedia: 

Date Prepared: 12118/95 Supersedes Date: 9127195 

Recommended (small fires): dry chemical, carbon dioxide, Recommended 

(large fire): foam, water spray. 

Special Fire Pighting Prooedures: 

firefighters should wear NIOSH/HSHA opproved self-contained brenthing 

'pparatus and full protective clothing. Dike area to prevent ~off and 

~ontam1nat1on of water sources. Dispose of fire control water later. 

Unusual Fire and Explosion Hazards: 

Under fire conditions, toxic, corrosive fumes are emitted. 

Hazardous Deco~osition Materials (Under Fire Conditiona): 

hydrogen chloride 
oxides of nitrogen 
oxides of carbon 

6. ACCIDENTAL RELEASE MEASURES 

Evacuation Procedures and Safety: 

\'lear appropriate prouctive gear for the situation. See Personal 

Protection information in Sect10n B. 

'Qnta1nment of SpIll: 

Jtke spill USing absorbent or impervious materials such as earth. sand 

or clay. Collect and contain contaminated absorbent and dike material 

for disposal. 

Cleanup and Disposal of Spill: 

Pump any free liqUid into an appropriate closed container (see Section 

7: HandlIng and Storage). Collect washings for disposal. Decontam1na~e 

tools and equipment following cleanup. 

Environllental and Regulatory ReportiDg: 

Do not flush to drain. Prevent material from entering public sewer 

END OF PAGE .. CONllNUED ON NEXT PAGE 



MATERIAL SAfETY DATA SHEET Date Prepared: 12118/95 Supersedes Date: 9127195 

6. ACCIDENTAL RELEASE MEASURES (CONTINUED ) 

system or any waterways. If spilled on the ground. the affected area 

should be removed to a depth of one or ~o inches and placed in an 

appropriate container for disposal. Dispose of as a hazardous waste. 

Spills may be repor~ble to the Nat10nal Response Center (800-424-8002) 

and to state and/or local agencies. 

7. HANDLING AND STORAGE 

'f1nj"Ul'/HaxiJnull Scarage Temperatures: 
No Data Available 

Handling: 
Do not breathe vapors and mists. Do not get on skin or in eyes. Do not 

ingest.. 

Storage: 
Store in an area that is away from food, feedstuffs, fertilizers and 

seed, 

8. EXPOSURE. CONTROLSIPERSONAL PROTECl10N 

Introductory Re~rks: 
These recommendations provide general guidance for handling this 

product. Because specific work environments and mater1al handling 

rac~ices vary. safety procedures should be developed for each intended 

~ppllcation. While developing safe handling procedures, do not overlook 

t.he nEted to clean equipment. and piping systems for maintenance and 

~epairs. Waste resulting f~om these procedures should be handled in 

acco~dance wltn Sec~ion 13: Disposal CQnslde~ations . 

Assis~ce with selectlon, use and maintenance of worker pro~ction 

equipment 1s generally available from equipment manufacturers. 

Exposure Guidelines: 
Exposure limits represant regulated or recommended worker breathing 

END OF PAGE 5 CONTINUED ON NEXT PAGE 
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WEEDAR(R) BRAND 64 HERBICIDE 

MATERIAL SAFElY DATA SHEET Date Prepared: 12118195 Supersedes Date: 9127195 

8. EXPOSUJa CONTROLSIPERSONAL PROTECTION ( CONTINUED ) 

zone concentrations measured by val1da~ed sampling and analytical 

methods. meeting OSHA requirements. The following limits (ACGIH, OSHA 

and other) apply to this material. where, if indicated, S=sk1n and 

C"celllng l1m1t: 

2,4-D DJHEI1IYLAHlNE SALT 
Notes 

RPI 
TWA 

5 mg/eu m 

Engineering Controls: 
Where engineering cDn~rols are indicated by use conditions or a 

STEL 

7tent1al for excessive exposure exists, the following traditional 

~xposure con~rol ~echniques may be used to effectively minimize employee 

exposures: local exhaust ventilation at the point of generation. 

Respiratory Protection: 
When respirators are required, select NIOSBJMSHA approved equipment 

based on actual or potan~1al airborne concentrations and in accordance 

with the latest OSHA standard (29 CFR 1910.134) and/or ANSI Z88.2 

recommenda~1ons. 

Under normal conditions. 10 the absence of other airborne con&am1oants, 

the following devices should provide protection from this material up to 

the conditions specified by OSHA/ANSI: Air-purifying 
(half-mask/full-face) respirator with cartridges/canister approved for 

use against pesticides. 
lnder conditions immediately dangerous to life or health. or emergency 

conditions with unknown concentrations. use a full-face positive 

pressu~e air-supplied respirator equipped with an emergency escape air 

supply unit or use a self-contained breathing apparatus uni~. 

Eye/Faoe Protection: 
'e and ' face protection requirements will vary dependent upon work 

~nvironmcnc conditions and material handl10g practices. Appropriate ' 

ANSI Z87 approved equipment should be selec~ed for the particular use 

intended [or this material. 

Eye contact should be prevented ~hrough use of chemical safety glasses 

wltb side shields or splash proof goggles , An emergency eye wash must 

be readily accessible to the work area. 

Skin ProtectIon; 
Skin contact must be prevented through the use of permeation resistant 

clo~hing. gloves and footwear, selected with regard for use conditions 

END OF PAGE 6 CONTINUED ON NEXT PAGE 
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MATERIAL SAFETY DATA SHEET Date PJoepued: 12118195 Supersedes Date: 9127/95 

9. PHYSICAL AND CHEMlCAL PROPERTIES ( CONTINUE.D ) 

Preezing Point Range: 
-6 C (21 F) 

Bo11ing Point. Range: 
No Da~a Available 

V.por Pl-e$8U1'"t.: 

No Data Available 

Vapor Density: 
No Da~a Available 

'oleeuler Wei.ght: 
~66.12 

10. ST.ABILlTY AND REACTIVlTY 

Cbemical Stability; 
This material is stable under normal handling and storage conditions 
described in Section 7. 

Conditions TD Be Avoided: 
eleva~ed temperatures 

Materials/Chemicals To Be Avoided: 
strong acids 
s~rong oxidizing agents 

The Following Hazardous Decomposition Product.s Kight Be Expected: 
DecompDsition Type: thermal 
hydrogen chloride 
oxides of nl~rogen 
oxides of carbon 

Ha~rdous Polymerization Will Not Occur. 
Avoid Tbe Following To Inbib1t HazardoQO Pol~r1zation: 
noc applicable 

END OF PAGE 8 CON11NVED ON NEXT PAGE 
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MATERIAL SAFETY DATA SHEET 

11. TOXICOLOGICAL INFORMATION 

Acute Eye Irr1tat1on: 

Date Prepared: 12118195 Supersedes Date: 9n.7/95 

Toxioological Inrorft8eion and Interpre~e1on 

eye - eye irritation. rabbit. 

Severe lrrlcant. 

Acute Skin Irritation: 
Toxicological InformaCion and Interpretation 

skin - skin irritation. rabbit. 

Under test conditions, this product caused minimal irritation to 

rabbit skin. 

\cute Dermal TOxic1ty: 
Toxicological Information and Interpretation 

LD50 - lethal dose 50% of test species. 1544 mg/kg. rabb1t. 

Acute Respiratory Irritation: 

No test data found for product. 

Acute Inhalation Toxicity: 
Toxicological Info~tion and Interpretation 

LC60 - lethal eonem. 50% of test species. > 2.06 mgiLl4 hI', rat.. 

Acute Oral Toxicity: 
Toxicological Infornation and Interpretation 

LD5D - lethal dose 50% of test species, 1161 mg/kg. rat. 

Chronic Toxicity: 
This product contains the following substances that are considered by 

OSHA. NIP. IARC or ACGIH to be ·probable· or 'suspected" human 

carcinogens. 

Rwgulatory Agency Listing CaraiDageD 

lDgredieDt Name 
CBlORDPBENOXY BSRBICIDBS 

OSHA I ARe . NTP AeGIS 

No 2B No 

Chlorophenoxy herbicides are listed as class 2B carcinogens (ltmited 

evidence [or carcinogenicity in humans) by the International Agency for 

Research on Cancer (IARC). The Science AdVisory Panel of USEPA has given 

a Class D classification (not classlficable as to human carcinogenlc1ty) 

and has requit'ed additional animal studies on 2.4-D. Various animal 

cancer tests have shown no reliable positive association between 2,4-0 

exposure and cancer. Recent results from a lifetime study in laboratory 

an~als did not show eVidence of carcinogenic effects caused by 2.4-D . 

END OF PAGE 9 CONTINUED ON NEXT PAGE 
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~ RHONE-POULENC 

WEEDAR(R) BRAND 64 HERBICIDE 

MATERlAL SAFETY DATA SHEET 

12. £COLOGICAL INFORMATION 

Eoocox1calog~cal InCormat1an: 

---- -_._-

Date Prepared: 1211819S Supersedes Date: gn7195 

For ecotox1cological da~a call the product information phone number 
listed in Section 1. 

Chemical Pate Information: 
For chemical fate da~a call the product information phone number listed 
in Section 1. 

11. DISPOSAL CONSIDERADONS 

Waste Disposal Hethad: 
Chemical additions, proceSSing or othe~ise altering this material may 
make the waste management information presBnted in this MSDS 
incomplete, inaccura~e or otherwise inappropriate. Please be advissd 
that state and local requirements for waste d1sposal may be more 
restrictive or o~erw1se different from federal laws and regulations. 
Consult state and local regulations regarding the proper disposal of 
this ma~er1al. 

Container Handling and Disposal: 
Any containers or equipment used should be decontaminated immediately 
after use. 
Consult state and local regulations regarding the proper disposal of 
container. 

EPA Hazardous Waste - YES 

.. 4. TRANSPORTA.TION INPORMATION 

For Transportation Regula~ory Information call the Product Information 
phone number in Sec~lon 1. 

END OF PAGE 10 CONTINUED ON NEXT PAGE 
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WE£DAR(R) BRAND 64 HERBICIDE 

MAnRIAL SAFETY DATA SHEET Date Prepared: 12118195 S~persecles Date: 9127195 

15. REGULATORY INFORMATION 

fEDERAL REQJLATIONS 

TSCA Inventory StAtus: 

This produc"t 15 excluded from TSCA because it is solely for FIFRA 

regulated use. 

SARA Title III Hazard 

fire Hazard 
React1ve Hazard 
Release of Pressure 

Acute Healch Hazard 

Chronic Health Hazard 

Classes: 
- NO 
- NO 
- NO 
- YES 
- YES 

SARA Extremely Hazardous SUbS~.Dces 

Ingredient 

(EHS)/CERCLA Hazardous SubstaDces 

C!.RCLAlSAIlA RQ SARA PlIS TPQ 

UNLISTED BAZ. WASTE CBARACTBRISTIC OF BP TOXICITY 

- 2.4-D 

100 Ibs 

STAlE REGULAXIONS: 
This product does not contain any co~ponents that are regulated under 

California Proposition 65. 

16. OTHER INFORMATION 

National Fire Pro~ectioD Association Hazard Rat1ngs--NPPA(R): 

2 Health Hazard Rating--Moderate 

1 Flammability Rat1ng--Sllght 

1 Reactivity Rating--Slight 

National Paint & Coating Hazardous Haterials Ideati£lcation System-~'ntlS(R): 

2 He111th Hazard Rating--Moderat.e 

1 Flammability Ra~ing--S11ght 

1 Reactivity Rating--Slight 

Reason Cor Revisions: 

Conversion to ANSI MSDS format. 

Key Legend InCormatian: 

NAV - Not Available 

NAP - Not Applicable 

END OF PAGE 11 CONTINUED ON NEXT PAGE 
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WEEDAR(lt) BRAND 64 HERBICIDE 

MATERlAL SAFETY DATA SHEET Date Prepand: 12118195 Supersedes Date: 9/27195 

16. OTHER INPORMADON (CONTINUED ) 

NO - No~ Determined 
ACGIH - American Conferance of Governmental Industrial Hygienis~s 
OSHA - Occupational Safety and Heal~ Adm1n1s~ra~lon 
TLV - Threshold L1m1~ Value 
PEL - Permlssable Exposure L1mi~ 
TWA - Time Weighted Average 
STEL - Short Term Exposure Lim1~ 
NIP - National Toxicology Program 
rARe - IntBrna~ional Agency for Research on cancer 

Dlaclal •• r: 
The information herein is given in good falta but no warranty. 

xpressed or implied, 1s made. 

END OF PAGE 12 END OF MSDS DOCUMENT 
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PreDare the desired volume 01 soray solullon by miling me Jmount 01 this orod · 

uct In water. shown In the 10liowIRg IJble: 

Spray Solution 

AMOUN r OF RODEO 

DESIRED VOLUME ];.10
; I~ I 1~:lI I" '> 5'0 So; 

I gallon I Ol I Ol. I Ol 2 ~l . 6 Ol 101, Ol 

25 ~allons I·' 01 I at. I I at. I:: ~t 5 at. 2 ~al. 

100 ~allons 3 at. l gal hgal 1 ': gJI 5 gal 8 gal 

: table~ooons = 1 ounce 

For use In knaosack spravers. II IS suggested :hat the recommended amount 01 

lhls oroduct be mlled With water In a larger container Fill spraver With :he 

mllea soluhon and add Ihe correct amount 01 sunacl3nt. 

WEEDS CONmOLLED 

ANNUAL WEEDS 

Aooly to achvely growing annual grasses and broadleal Heeds. 

Allow at least 3 days after Joolication before disturbmg treated vegelat:on 

After :hls pened Ihe weeds may he mowed. lliled or burnea. See OHeetlons lor 

Use.' 'General Inlo/mahon" and "MlllOg and Apolicalion InstrucflOns' lor 

labe!ed uses and specific aoplicatlon Instructions. 

Broadcast Application-Use I 112 Dints of Ihls oroduct oer lcre olus 2 or 

more auarts 01 a nontontc sunactant per 100 gallons 01 soray solution II weeds 

are less Ihan 6 Inches lall If weeds are grelter than 6 IOches lall. use = I: Z 

pints 01 thiS oroducl per acre Olus 2 or mare auans 01 In aopro'led nOOlonlC 

surtaclant oer 100 gallons 01 spray salulion 

Hand-Held. High-Volume Application-Use a 3;4 oercent solution 01 Ihls 

producllO water olus 2 or more Quarts 01 a ncntontc surtactanl per 100 gallons 

01 Ipray solution and aDPly to foliage 01 ve~etahon to De contrcUed 

When applied as directed under Ihe condllians descnbed 10 thiS label Ihls prod· 

uct pius nonlontc surtactant WILL CONTROL the lollawlng ANNUAL WEEDS 

Balsamapple" Foxtail 
MomorolCa charanlra Selalla sop 

Barley Foxtail. Carolina 

Horaeum vulgare Jlooecurus carollmanus 

Barnyardgrass Groundsel. common 

[cfllnochloa crus ·galll SenecIo I'ul~al/s 

Bassia. fiyehook HorseweediMarestal1 

BaSS/a hY~50o,;ofta Conv:a CJr.ace~sls 

Bluegrass. annual Kochla 
Poa annua Kochla sccoal/a 

Bluegrass. bulbous Lambsquar1ers. common 

F~a tulbosa ChencDOOlum album 

Brame Lettuce. pnckly 

BI~mu5 SOD Lacluca sE'l/oia 

Bunercup Morningglory 
RJnunCUIUS ,CO 'Dom~e3 !L'D 

Cheat Mustard. blue 

81emus seCJ!In1:! C'~()( ' scor~ :erle:a 

Chickweed. mouseear Mustard. lansy 

Ccras/Jum iu'satum iJ~sc!iralr:.'a !Jlr.nafa 

Cocklebur Mustard. tumble 
(Jrt t;;um ;;;urrar:um 3Is,r.C:J'.. r.: 1,: BUT'I.' '';'' 

Corn. volunteer Mustard. Wild 

i'!J 1'7.;,5 : ;r cDI S : ... :~n~. s 

Crabgrass DaIs. 'oVlld 
u:gflof/a sco ~ve -a ;allla 

Dwarfdandelion Panicum 

XI/s'a cesellosa Fanrc:Jm sop 

F alseflaJ. smaflseed Pennycress. lield 

CJmelma mlc:ccaioa :hlascl ar;:"se 

Fiddleneck Pigweed. redroot 
AmSIl;Ola sop ~ma(an:" :.J s je{{i)f,e't~' s 

Fladeal fleabane Pigweed. smooth 

CJny,-a tcndilensls Jmafa:;;" ... ) r.;!)(t'iUS 

Fleabane Ragweed. common 

[r;~elcn seD JmOlos;a Jr:e:n/~,'IOI 'a 

Rapeed. liant 
Amtl(os.a IIII1I1J 

Rocket. London 
S'SlmOt;um '110 

Rye 
Sec Jle cefeale 

Ryegrass. Italian" 
LOhum mUlllflolUm 

Sandbur. field 
Cencl?tus ;op 

Shanercane 
Sorgnum blcalof 

Sheoherdspurse 
CJose!la bursJ·oas:clIs 

Signal grass. broadleal 
Brach,alla olat,phllla 

Smartweed. Pennsylvania 
POI;gonum oe~S;'I\'amc. -

'AOOly 3 PlOlS 01 Ihls or,~!.~ ! :~r ac ~e 

"'AoOly Hllh hand·he'd ,~. cr.o~t onlv 

Sowthlstfe. annual 
SOtlct::s .::efJCe!JS 

Spanlshneedles· 
Bloe~s : . ,nnJla 

Stinkgrass 
[fal:fCS:IS c:llanenslS 

SunRower 
He"ar.:.~:Js annuus 

Thistfe. Russian 
Salso/d Aa" 

Spurry. umbrefla 
Ho!os :e~-m umbel/alum 

Velvetfeal 
~bulllcn tneophrasll 

Wheat 
rr/Ocun aestlVum 

Witchgrass 
PJmc~m cJOlflare 

Annual weeds Will gener3 ', :o":!Oue :0 germtna!e !ram seed IhrGughout Ihe 

growtng season Repeat Ire~:-nerts Will be necessary to controllaler ilermmat-

109 weeds 

PERENNIAL WEEDS 

AOOly thiS orod~ct lS 'e!', ... , .~ car:rol or des::oy most 'l1~orously growing 

oer~nntal .veed~ Un.e>s ~:''''· .. '')e d'lected 3ilo.v alleasl 7 11ays liter 3Pph· 

callan beiOie dlSlulC r~ ',e,~!: ! :~ 

Add: or ;lcre ~uar.s QI a • :-'C" c surtact~nt per 100 galions 01 scray solution 

to Ihe rales 01 thiS ~rodu: : ;;I '.~' n :~IS Itst See Ihe ·Generallnlormahon. · 

'Ouec::ons for Use ' Jod .,' I rs and ~poltca!1on sec:lons '" thiS label lor soe· 

clhc uses and acohcJt'on ·-\tr~:!tons 

1I0rE If 'Needs have Jee" 'f1c ... ~d or tdled. do not :reat unhl'egrow1h has 

reached :~e recommende~ ;Ia.~s Fall treatmen:s must be applied belore a 
kllhn~ fros!. 

Receal ire3tmE"IS -~'I :" "e ::S;crl to co~trll .veeds reger.eraling from 

unCE:~rcund oar:s ~r seea 

W~en lo~l :ed lS ·ec:,,"'O- ~ e ': ]r.der Ihe cone.: cns destr1bed thiS producl 

olus ;uricC:Jnt IIILL corl:::OI. .-~ IJ'IOIVlrs PERE:HHAL WEEDS 

Alfalfa Cogongrass 
\'ealcJ~o lafl~a ImOE 'a :a clylmdflca 

Alligalorweed* Cordgrass 

Anise-Fennel 
Foe"lc,'::m ~L ,:~"ar~ 

Artichoke. Jerusalem 
i-'e"Jt1!T!JS lutE!~lJS 

Bahlagrass 
;;~ CJ !Jm nC:j:~'/ ~; 

8ermudagrass 
'.: .r:..'·:c: ;ac. en 

Bindweed lield 

Bluegrass. Kentucky 

Blueweed. Teus 

Brackenlern 

Bromegrass. smooth 
Bfc-ml!~ ,"err,s 

Canarygrass. reed 
P,~a i ;: ! a' Jr.c raC~3 

Canall 
T,,;y,,;.j !OC 

Clover. red 
ir;;o' .J i {}la:: r, ~~ 

Clover. white 
rr '" ,~,., 'eeE-1 

Cutgrass. gtant" 
illar. ';C='S mlhaceJ 

Daffisgrass 
FJsca'um ollalalum 

Dandelion 
IJr,1' :CJm oif,c'nale 

Dock. curly 
:;:j::-:' ~,",jijL.S 

Dogbane. hemp 
Jco~ . ~ j '1J t: JllllJD/IIL ";'. 

Fescue 

Fescue. tall 
F:ji_:J ci!md'fiaC~J 

GUlneagrass 
p J::'~.m "aJlmum 

Hemlock. poison 
C ;~ , ~ --; ,namlalum 

Horsenenle 
~cla-. -;; cJfolmense 

Horseradish 
':'rr:"3c • .i TUS(lcanA 

fee Pllnt 
\~~,f-D',anlhemum c...srJI/mum 

Johnsongrass 
~:{f ' . 71 haleoellse 



Reed.zjantlice pbnt-For controt 01 giant reed and ICe ptant. lPCI'/ a 1 li2 
percent SOlution of this product with hand· held equipment when plJnts are 
actively growmg, For giant reed. best results are obtained when J.~hCJtlons 
are made In late summer to lall 

Spatterdock-~pply 6 PlOts of thIS product oer acre as a broadcast soray or 
as a 3/J cercent soluhon WIth hano·~eld equIpment. Apply when most ptants 
are In full bloom, For best resuits, lPply dunng the summer or fail months 

Sweet potato. wild-Apply thiS product as a 1 112 percent soluhon uSln~ 
hand· held eqUipment. Apply 10 acbvely growing weeos that are at or beyond Ihe 
bloom stage 01 growth. Repeat applications will be requlled, Allow the plant to 
reach the recommended stage 01 growth belore retrealment. 

Thistle: Canada. artiehoke--Apply 3 to J 112 pints 01 thiS product Der acre 
as a broadcast spray or as a 1 112 percent soluhon With hand·heid o!'Juloment 
lor Canada thrstle, To conlTol artichOKe thistle. aooly a 2 Dercent solUllon as a 
spray·to·wet applicabon. Apply when targ~t plants are actively growIng and are 
at ar beyond the bud stage 01 growth, 

TOllledoerass-Apply 6 10 7 112 pints of Ihls product per acre as a broadcast 
spray or as a 3/4 to 1 112 percent solution with hand·held equipment to pro· 
Vide partial control 01 torpedograss. Use the lower rates under terrestnal ccn· 
dilions. and the higher rates under pamally suomerged or a lIoahng mat 
condlhon Repeat !reatments will be reqUired to mamtain slJch control 

Tufes. common-Aopiy Ihls product as a 1 1/2 percent so!utlon 'Nlth ~and· 
held equipment. Apply to achvely growmg plants at or beyond the seedhead 
stage of growth, After application, Visual symptoms will be slow to aopear and 
may not occ~r for 3 or more weeks , 

Waterflyacinth-Apply 5 10 6 plnls of Ihis producl per acre as a broadcast 
spray or appfy a 3/4 to 1 percent solution With hand·held equioment. Apply 
when targ~t plants are actively growing and at or beyond the early ~Ioom stag~ 
of growth, After aoolicahon. Visual symotoms may reqUire 3 or more weeks to 
aooear WIth complete necrosIs and decompoSlbon usually occurnng Within 60 
10 gO days, Use the higher rates when more rapid vls~af eifects lre deSired 

Waterlettuee-For controf, 30ply a 3/4 to I percent solution of thiS ~roduct 
With hand·held eQUIomenl 10 aC!1ve!y growIng plants, Use higher rales where 
IOfestahor.s are heavy Best results are ~btalned lrom mid· summer through 
wmler apphcations. Sonng applications may reqUire retrealmenl. 

WateflJrimrose--Aoply this product as a 3/~ percent solution USIng hand· 
held equloment. ApOlv 10 plants that are aC!1vely growing at or beyond the 
bloom stage ~f growth, but belore fall color changes occur Thorou~h coverage 
IS necessary for best control. 

Other oerenO�ais listed on this label-Aoply l lI2 10 7 112 pints of thIS orod· 
uct per acre as a broadcast ;pray or as a 3: J to I 1i2 oercent SOlution WIth 
hand·held eQuloment. Apply 'Nhen target olants are ac:",ely growing and most 
have reached early head or earty bud ~tage ot growth, 

WOODY BRUSH AND TREES 
When aoolied as recommended under the condlhons descllbed Ih,s prcduct 
ptus surlactant CONTROLS or PARTIALLY CONTROLS Ihe follOWing woody brush 
planls and Irees: 

Alder 
Alnus SOD. 

Ash" 
Fraxlnus SOD 

Aspen. quaking 
Pooulus tremu/oldes 

Bearclover, Bearmat 
C.~arr aeba/ra loilclosa 

Birch 
Be,ula !OO 

Blackberry 
Rubus ;00 

Broom: 
French 

C?11SUS monsoe!su/mus 
Scotch 

Crtrsus scooaflus 

Buckwheat. California" 
Errogonum lasCicu/atum 

Cascara" 
Rhamnus .oursl:·Jna 

Catsclaw' 
AcaCIa gregg' 

Ceanothus 
Ceanothus SOD, 

Chamise 
Aoenostoma lasclcu/a/um 

Cherry: 
BiMer 

P'unus emargrna/a 
Black 

P,unus serotrna 
Pin 
P'unus aensl'ivanrc 3 

Coyote brush 
6ae:.iafls consansurne3 

Creeper. Virginia" 
Pii!i,ienoCIsluS QUlnoJe'c:'J 

Dewberry 
Rubus If/vrallS 

Dogwood 
Comus SDP 

Elderberry 
Sambucus SPO 

Elm" 
Ulmus SOD, 

Eucalyptus. bluegum 
E~C3ly.olus ilobulUs 

Hasardia" 
Ha%oapous sQuamosu! 

Hawthorn 
Crataegus SOD. 

Hazel 
COrv/us SOD. 

Hickory 
CJf)'a SOD 

Holly, Rorida; BraZilian PepperITee 
Schmus terebmrhlio/lus 

Honeysuckle 
Lomcera SOD, 

Hornbeam. Amenean 
Caromus caroilmana 

Kudzu 
Puera(fa lobata 

Locust. black* 
Robmla pseudoac3C:. 

Manzanita 
,1reloslaohv/os SOD, 

Maple: 
Red'" 

Jeer rublum 
Sugar 

Acer saeehalUm 
Vine* 
,leer crrcmatum 

Monkey Ffower" 
AI/mutus guttalUs 

Oak: 
BI~ck" 
Ouere JS ,eiulrna 

Northern pme 
Quercus ~a:ustlls 

Post 
Quercus slellala 

Red 
Quercus rubra 

Southern red 
Quercus fa/cata 

White-
Querc!}s arba 

Persimmon" 
OlosDyros s.oO. 

POison Ivy 
Rhus rarilCans 

POison Oak 
Rhus loxlCorienaron 

Poplar. yellow" 
ulloceqaron luilpriera 

• ~3rtlal conllol 

Prunus 
PllJnus sec 

Raspbeny 
Rubus leo. 

Redbud. eastern 
Ceres (anadenSIS 

Rosa. muHiftora 
Rosa mult:""ra 

Russlan·olive 
E!aeas"7lus anrJstr/o/la 

Sage: black. white 
Sarvla seD, 

Sagebrush. California 
Arremlsla caillormca 

Salmonberry 
RUDUS soec:abllrs 

Sail cedar" 
Tamam SPO, 

Saltbush, Sea myrtle 
5accharrs .ia/lmriolla 

Sassafras 
Sassafras alaldum 

Sourwood· 
Oxydendrum arboreum 

Sumac: 
Poison" 

Rhus vernr.r 
Smoolh" 
Rhus j,labra 

Winged· 
Rhus cooailrna 

Sweel(Um 
UOUlclmbar srtracd/ua 

Swordfern" 
POlysnchum mum/um 

r allowtree. Chinese 
SaOlUm lebrlerum 

Thimbleberry 
Rubus paIVdlorus 

Tobacco. tree" 
NlColiana glauca 

T rum pet creeper 
CamDSIS radlCar.s 

Walmyrtfe, southern" 
11yf/cJ cef/fera 

Willow 
Salix SOD 

•• See be'ow for conlrol 01 pant,;1 cor.":: ,nslrucilon 

NOTE: !f brush ~as O~en :nowe~ or t ,::: irees ha.~ ~een cui, do "ot tr~at 
ur.UI re~rQwth has re~c~ed 'h~ '~com:- ,"::d s:.:s~ Qi s:QW;h 

AcPly the recommend~d rare ~f 1~ls pr:=~c: plus, or more ~uarts of a nOOlonrc 
!urlac']nt per 100 sal;Qns of !Cray s~ .!Icn w~en pla;:ts ale actlvelv ~rOIV,"g 
and , unless otherwIse 1I1ec:ed, 3i1er!L • e3i eJcanSlOn Use 'he hlg~er lale lor 
!;; r ~e! Jlanls and Qr dense J!eJ; )f go : : .... On lines use !he hIgher rate lor 
p'~nlS 'hat have reached Ihe ,vcooy 5:";;: 'li gro\'lih 2e!t ;esults are ~blalned 
NI'en aophcal1on IS mace 'n late SUI'1:-" or rail 3rter :rult formallcn 

I~ jllQ areas best les~lts are c~~alre: .. ~<n aco. lcat!:~ IS made In thp SOling 
l! early summer linen 0: JSh so~~ ;es d', J! hlg~ ITCIS" ;r~ cortent and arp Ho'N' 
~"~g Ensure tholougn cove,ag~ "roer, .smg na~d · "eld ~qUlDment Symptoms 
may nol aooe~r pnor to frOSI at sene!::'~: WIlt, !all trealm~nls 

Ailow 7 or IT'Ore deys after aochca!:~ before hUaEe. mow'ng or remOl'at 
~:oeal t'eatments may be ne~!ssa~; to ~onlr\1l plants regeneratrng from 
u"dergrcund parts or seed. SOIT'~ aL"" _ "1~ colors on Jndesllable Gec l d u~us 
soecles Jre acceptab'e provl~ea no m2 :: 'eat drop nas occulred Reduceo , er· 
lormance may lesult Ii fa If IrealrrfOls ::e made lollowlng a IIosl 

~ee the 'Dllec!loros lor Use ana '',\Ilff ~ ;-d Aopllcatlnn Instructions' secl!ons 
n :hlS label for laCelp.O use and seec'i,: : :p"cal!on Ins:ruc:rons. 

~oD:le1 as a ~ to a oercent s~lu :: on a, ; drrecled aooucat'on as descnbed In 
t~e 'HAt/D·IjELO MID HIGH V0LUr.tE EOUIPME!lT" ,ecllon Ihls oroduct WIll 
-~rt;ol or oartlali, ~ontrol 111 Spp.c:es ' ~': ~ In thIS secllon of thiS label Use Ihe 
h Ener rate of a~olrcatlon lor dense St2 ' :S and l al~er weody brush and trees 



Kikuyu&rass Qucqrass 
Penmserum Clanc~s:mum Agrooyron ref)ens 

Knapweed Reed. &iant 
Cenraurea reeens Jr:'-:O donax 

unlana RreF<lss. perennIal 
umana camara LaflUm {Jerenne 

Les~edeza: common. sences Smartweed. swam~ 
Llsceoe!a smara POl.vgonum coccrneum 

Llsceoela c:;ne3ra Spanerdocx 
Loosestnle. pUl1lle .vupnar fureum 

Lyrnrum sallca"a SlarthisUe. yellow 
Lotus. American Cenraurea solslillafls 

.VelUmoo lurea Sweet potato. wild-
Maldencane Ipomoea oandurara 

Pameum iremaror.Jon ThisUe. artichoke 
Milkweed Crnara C3raunculus 

Ase/eolas 500. Thistle. Canada 
Muhly. wirestem CirSlUm arvense 

Munlenoerg/a {rondosa TImothy 
Mullein. common Phleum prarense 

Veroaseum rhapsus To/lledouass• 
Naplergrass Pamcum repens 

Penmserum purpureum Tules. common 
Nightshade. silverleal SClroUS aeutus 

SOlanum elaeagnrollur.1 Vaseruass 
NUlSedle: pUl1lle. yellow PasoalUm ufVIilel 

C,cerus rorunaus Velvetuass 
Clperus esculenrus HoleiJs soo. 

Orchatduass Waterhyacrnth 
DaC!ils Slomerara Eicnorma crassloes 

Pampasuass Waterlettuce 
Curraoefla lubara Pmla srranores 

Parauass Watel1lrimrose 
arae."afla murICJ wl1'ov,gra so~. 

Phragmltes·" Wheatgrass.western 
P~ragmlres scpo Agrooyron smltnll 

'~lmal concrol. 

"Paroal control !n sout~eas:ern states. So!! scedic :e!:Jmmer.ca:lons oe!ow 

A1ti,atorweed-~coIY 5 Jlnts at thiS ~raouc: Jer me as J orClOClst s~ray or 

as a i :tJ percent s~iutcn with nand·herd eauloment to orovlOe Jamal central 

~t 3lhgatorlleed. AOPly "nen most al the tar,e! ;iants are 'n ~Ioam. :leeeat 

JPcaCJoons ·",,1 be ~!(JUlred to marr.taln sucn :on((ol. 

Sennudagrass-!PCIY i !:, JlOtS .,; ·toiS Jroouc: oe~ :c~e jS a Jraaeelst 

scrav cr as J i :, <: :ercer. t solution wllh ~ana ·:;e!d eC~loment. ~colY wnen :ar· 

!let ;Iams Jre lC:I~e!y ~rewlng and linen sa:-J ~elOS appear 

Bindweed. fietdlSilverleal Hightshade,Teus Slueweed-~cc:y ; to : :!Z 

~IO~! ~j ::'115 ~rcau::: jer 3c:e :s 3 Droaac~st s~(ay 'Nest oj ~ne ~,·.SS tSSIOOI alver 

anc ! :, ~ ~o 5 cJnrs oJi :~ J S ~rcoucr Jer 3~ ~e ~3St 0; :~e '.~:SSISS 1 :;t River HI::-: 

1ar.:·~~:a ~Q~:;;;re't. J!l 3 ; :/2 ~rCE'; SClutlon ~coly whe~ t~rget :Iar.rs 

3r2 ';C::'leIV ir~~lrs Jnc .;re !t Jr :eyor.:: ··~u ';':0:'1'1 For )uvel"':::i :!Ignt~:-:ace 

j!!: 'gswts .;an ce ·:ota ; :~ IYren aOOllC::icn IS "aCE Jtter !)e~·· es ~re tor:Tie~ . 

Jo "ct :jeat ',VIi2~ I.~~CS ~re :.lnaer ~fo\ ;-: s::ess . . ';e'N .ell oe\e!o~menr InOI· 

:~~:S 3C!lve ~O'I'I-:~ For :e!:l ~e~U1ts Joe:'{ r. ate ~urr.mef ~r ': i. 

Brackenfern-~c: : 1 J : -:: '0 ; Jlftts 'il :~IS :rcouc: ;er ac;: :s : JrOaG:aSi 

~cr:'; Of as 3 J ! !~ ! ~e~::!it SCluton li ii-: ;'ja-:O~'le!C ~C~IOrr.ci ~ ~~DIY ~o :UlI! 

~1:iG-:C~~ frOliilS rYi: iC!1 Jr~ at 'east :8 Ir.C:7es lng. 

Cattall-1pp:" ! :.2:0 5 pInts oi :h,s .recuct oer ac~e as a troaOc3st 30ray 

or :s J 3/4 oerc.~! sc : ~tlon Nlth hano·,e:d eOUlcma~t. Ap.!'f linen target 

pian'S are aCl!ve:) S;oWI~S ana are 3t or :;e"'ono the ~3r.y·to·'ud bloom s:as= 

oi §::.Vlh. Be$: :es~;:s J~! JC~le'/eo Nna~ aO;;;lcalion IS made c~nns :~e sum· 

:;lar Jr 'all mo~:hs 

Co,ongrass-~p::! ! i. 2 :0 7 ;/2 llfttS oj :~IS oroduct oer ac~a as a oroaa" 

:2S: ;oray. Aoe y .v~e~ ,:;~ngrass .s al :::s: :3 :r.c .. :s :allar.a a.::;ve'v srew· 

ns nate 5Ur.'::1er ~r 'a,' Allow 7 or 110:: ~a'jS arter apO llcat'c1 cercre :.I I:S: 

:r -::owm~. Due :0 ~ne'IEn stases or grow:, ar.o :~e :ense 1at.:e ~r legn,'on 

;~E'/em:n~ &000 seray cJ~era5e. reoeat ::eatr.:ems :nay ~e ne~lssarf 'il .am· 

:al~ :~ntrol. 

CorouaSWcOly ! ;;Z :0 ; :12 ornts Q! .~ S ;roouc: ;er aC;E ~s • broac:~st 

SuloY )r lS 3 1 :J 2 :e~cent SOlutIon IIl[n 'ana ·nelo :QUlc::-er.t Sc~eG~'e 

~c: ,canons .n ~(C:' !O .r·JW ~ r.curs :;er~r~ :rc~t!(J clams are ~=·.erea ;v ·.Qe· 

lIarer -he ares:n~? at ·::cns ana Slit on :r.e ':;ro~rass ,Iants NIII :!(JUC? :er· 

tormlnce. It may ~e neceSSJ,1 ~ wash tar~eted plants pilar to apphcanon to 

.mprove uotake 01 t11IS oroc~;t In:J the plant 

Cutgrass. &iant-~pc!y 0 ::-:s ~I :hls product per acre as a broadc.1st spray 

vr lS l I percent sol~~Jn '.\ .- ~a-d·held equiPment to proVide oamal control 

Jr slant c~tgrass. Reoelt l~: ;lr ;-s wdl be reQUired to maintain such control. ( 

eseec:ally where veget3!IOn ; Jar. ldy submerged tn water. Allow tor subSlan· 

nJI regrOwth 10 the 7 to 10· eli s:~~e pnor to retreatment. 

Dopan •. hemp/~apweed.lIo~eradish-~oply 6 pInts 01 thIS product per 

acre as a Oroaaelst sorav or lS a : :. 2 percent solution with hand·held eqUIP' 

ment. ~polY when lar~e! 013,:S are lC:Jvely growmg and most have reacned Ihe 

lale ~ua·!o·ilower stase 01 ';;iloO ror best results. lPPIy In late summer or 
!all 

Fescue. tatt-~oc/y J :;2 ;,,~rs ;; :~IS product per acre as J broadcast spray 

~r as J 1 percent sOlucon II'~ oJ;c·~eld eoulpment. Aoply wilen target plants 

3re Jc"vely growmg anD mos. ~a\e reached the boot·lo·,lead stage 01 growth. 

When aPPlleo pnor to :~e ~c.:: sti:se. less desllaille controt may be obtamed. 

Gurneagrass-Aopiy J liZ ;lOtS ill Ihls proauct per acre as a broadcast spray 

~r as a 3/4 percent SOIUliC' .. mn hand·held equIpment. Aoply when target 

plants are Jctlvery growing 3na ... nen most have reached at least the 7 -teat 

s.a~e ~I srowth. 

Johnsongrassillluegrass. Kentuckyf'Brome&rass. smooth/Canarygrass. 

reediOrchardgrasSillyegrass. perennial/TimothY/Wheatgrass. western -

.~GOly 3 to J 112 pmts ~i thiS ;roc~:. oer acre as a broaocast spray or as a 3/J 

percent solutIon Wllh hano·~e!o eQUipment. Apply when target plar.:s are 

ac!:veIY growing and -:1OS' ~ave 'eac~ed the boot·lo·head stage of srowth. 

,V~en lOPlled pnor :0 [he bo:: s,a,? :ess desltable control may be obtalneo. In ( 

;~e ;all. applY beicre p'ants '3';e ~Jrned brown. 

Lantana-~oply t~IS :roa~:: lS 3 3lJ to ! peICeR! solutron With hand·~e!d 

~U1cment. ~oPly :0 ac::ve" .ro;\!~g ,antana at or beyond Ihe bloom stage 11 

';;":.t~ . Use the ~Igner 30P:::3no;. r3te tor ~Iants :hat have reached the wooay 

S:35e ~I srowth. 

Loosestn/e. pUI1lIe-~op:-; ! ::ors ot !hls proDuct per acre as a broaocast 

sera! or as J : :0 : !.2 ;ereem SOlunon usrng ~ano·held '!QUloment. Treat 

Nnen Jlants are acnve!y grilwtng :t or beyond the bloom stage at growth. Best 

"eSl:I:s are lcnle',ea woen 3:JIIC3UOn IS made dunng summer or talt months 

;311 ::-mmems must :e JO: ~o :~rore a killing frost. 

Lotus. Amencan-~t::y ! ::~:, :1 :~I S ~roc~c: :er Jc~e 3S a oroadcast spray 

:: :;s 3 ;/J Jerc:;:t so;~r:on ,Ylt~ -and·~e!d ~aulorr.ent. ireat when plants are 

::c~ely ucwlng It :r Jeyc'O :~e ~Ioam srage 'Jr ,rowth Best results are 

,c~:e';eo .vr.en 3::I:Cl::cn s :~a~e JU:1ng ,ummer Jr fall months. Fall treat· 

-l~:S 11USl Je :;JPlle~ :e;:'; 3 ',,:lRg 'rost. Reoeat 'reatment may be neces· 

S:;! ' j .::nrrOI rer;rOwt1 :rcr Jr.~:rsrQuna ~a~s and see1s. 

Maldenc3neJPlrauaSS-~cPly ~ ~'"ts ~I 'h,s Jroduct Jer acre as a broao· 

:Jsr s:ray or 3S J ;,! :e::;nt solunen with ~anO·held eQUipment. ~epe3t 

;;earp:enrs 11111 :a ·!(JUlre~. eS;)e!:lally to ·, e~e!anon oamalty suomerged n 

,.,c{?r JnC!f :hc5e '::IiGI!:O";. ':1.;'" ~O( regr;;'t'Ith :J :~e ; :0 iO·:eat sta5~ :J(lor 

Milkweed. common-!oC'i ! : : :IO!S al :~IS JroduC! per acre as a Jroad· 

:3S: ; ~ray ~r :s l : :/2 :~rce~, SOlution IIlrh 'ana·~ela ~QUlcment. ~oPIY 

Nr.e ~ :ar.e! Jlar:s are 3C:.:11 rcw,ng ana most 'ave reacr.ea :he late ~ua· 
:j. :::Ne! s:age :~ src'Nin 

~utsedge: purple. yerlow-lc: '1 J :. Z pints oi :h,s Jroauct Jer acre as a 

:',,,::3sr luray:: 3S l ~ ~ :?'::-: Sil ~utlcn WHh ~ar.a·nelo !CUloment'o co~· 

":. 'lIsun;; 'U:i:'~s= :.ao;, :r,c .;;:a:ure ~ u[: a:; lr..c~eo :0 :reatea Jiar::s 

:;: I .ynen :3r.:: ,Ia-:s "r, ~ ;':"er ilr wn:n 1e;v nullets can be louno at rnl' 

::::-; ·:os 'Iut::::; ,v~ :~ -3.: ':. §~r !'lInalea Wlil lOt )e ~ontrOiled ana :nay 

~:·- .. ~ ate .:: a· ... 's :::3,::',-:. ~,;e::! :;aatr.:ants ,VIII be 'eqwre1 'ar :Orls·lerm 

P]mpasgrass-~c: . a : . : :, ' : :nt 501~: on or ;hls orOOLC: '1lIth nar.o·~e!a 

:.::. ":"':" !m wne!' ;:ar.:; ar: :":::'.: :; i i:WIClg 

Phragmltes-;-;r ;a-::al :;-::: Ji ~r:agr:'. :tes '" ~;enda and the :ountles ·11 

: :~: ' stales oorc;r.ni '~e S_ ~ :: '.:eXICO. ap:!1 7 : 2 Dints oer Jcre as a broao· 

: ;;r soray:;r aC::J a . l:: ::"::-; ;o, ~::onl'i:th hana·he!d equipment n o(/1:r 

: ' ::; oj ;~: U . ~ .. 3Cq ! .: : : . ·:s ;e' ac:. as a broaacaSI spray ar aoply a 

; ; :ercent sOI~:;an mIn ·:~c ·-:!d eQure-:-ent 'or ,artlal control. ror beSl 

·:S,.:!. :reat 1ur: ~~ 1 3i~ S " - -E~ ~ r f<.d mor"s wnen ~Iants are activelY grQ.'l· 

's :': n : ~!I t:c::n )~e ~c :-~ ::-sa ,atur: ?i ; ~e le~etatlo n . NRlCn may ~ r~· 

. ,-: ,·,00 ;oray ::',e~:;;e : ' : . ; ,'ien ,rage; Ji 5 r Ql'll ~. ~eoe3t treatments ;;' •. / 

: : -ec:ssarf :~ '71al-:a.n :, r.:': /isuat .:on:ro: s ... ~otoms NIII be ;:ow :~ 

::.' :0 

QuackgraSSiKikuyugrass,'Muhty. wirestem-!QPI! ; to l !!2 ~lntS 01 tnls 

:·~C;~: :er at:: :s a ;roac:js: s:rai ar as 3 ;t! :Jercent sOlullon With nanG· 

" c :~ulpr.:en: .ynen .-:1OS: :~ac,~rass or w,res:em 'llunly IS at least 8 I nc ~es 

- -, .~t 3 to !·:ear s:a~: ·11 "7"'t~ 1 arc :c:.ve!Y sroWIRg Allow 3 or 1:cra 
: ~ ', s :rter ~DDhc~tlor. ~e~: · ~ .: f· l;~ 

( 
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Aopiy the product 3S foHows to control or parnally control the lollowlng woody 
brusll ano trees. 

Alder /Bbckllerryl1lewbeny/lIoneysuck/eiOak. Post/Raspberry-f or con
tro�. apply 4 1.'2 to 6 PlOts per acre as a broadcast spray or as a 3/4 to 1 1/4 
percent solubon With hand-held eqUiDment. 

Aspen_ QuakinwHawthom/Trumpetcreeper-for control. aDPIy 3 to 4 1/4 
pints 01 thiS Droouct Der acre as a broadcast spray or as a 3/410 1 1I4 percent 
SQlubon with nand-held eqUipment. 

BirchlElderberry/lIazeVSalmonbeny/Thimblebeny-For control. apply 3 
;llOts per acre ot thiS product as a oroadcast soray or as a 3/4 percent solution 
With hand-held equipment. 

Broom: French, Scotcb-For control. aDPIy a 1 1/4 to 1 112 percent solunon 
with hana-held eqUipment. 

Buckwheat. Califomia/HasardialMonkey Flower! Tobacco, Tree-for par
~al control of these soecles. aDply a 3/4 10 1 lIZ percent solution of thiS prOd
uct as a fOilar spray With hana-held equipment. Thorough coverage of foliage IS 
necessary for best resuits. 

Catsclaw-For pamal ClIntrol. apply a 1 1/4 to 1 112 percent solunon With 
hand-held eqUipment when at least 50 percent oi the new leaves are fully 
oevelopea. 

Cherry: Bilter. Black. PintOak, Southern Red/Sweet GumiPrunus-For 
control. applY 3 to 7 1/2 pints oi thiS proouct per acre as a broaacast spray or 
as a 1 to 1 lIZ percent sOlubon With hand-held eqUipment. 

Coyote brush-For control. apply a 1 1/4 to 1 112 percent solunon With hand
heid eQuloment when at least 50 percent of the new leaves are fully developed. 

DogwoodlHickorylSalt cedar-For panial control. aoply a 1 to 2 percent 
soiullon oi thiS product With nand·held eqUioment or 6 10 7 112 PIO[S per acre 
as a broaacast soray. 

Eucafyptus. bluegum-For c~ntrol oi eucalyptus resprouts. loply a 1 112 per· 
cent solullon oi thiS product wllh hand-neld eQuloment wnen resorouts are ii to 
: 2 ·Ieet !all. Ensure complete coverage. ~DP:Y wilen plants are ac~vely grow
:ng. Avola aDpIIC3110n to droughHtressea olants. 

Holly, Rorida/WazmyrtJe. southern-For partial contrJI. apply thiS product 
as a 1 1/2 m~ent solunon With hano-held eQUipment 

Kudzu-For control. apply 5 PlOts of :hls orodue! per acre as a ~roadcast 
sDray or as a l !/2 oercent SOlution with hand-held eqUipment. Reoeat applI
·:anons 'Nlil ~e :eQUIrea :a maintain control. 

Maple. Red-ror control. aooly as a 3iJ :0 1 !/4 percent solunon With hand
~eld equloment when :eaves are tuily ae~elooed. For aamal control. JPply 2 :0 
7 !,2 PIn[S ot ihls proQUC: per 3e:e as a croadcast spray. 

Maple. Sugar/Oak: Hanhem Pin. Red-:or control. aoPly 3S a 3/4 :0 1 l/4 
~rcent solution With nand·held eQuloment wnen at least :0 percent of Ihe new 
:eaves are lully aeveloped. 

Poison IVY/POison Oak-ror control. 3CDiy ~ iO ; 112 OIOtS oi thiS proOuct eer 
lc:e as a broaacas! IPray or JS a 1 i:2 ~ercent solunan Wlt/l hand-neld eQulo, 
:nent Re~eat lDplleaoons :nay oe reaUlTeo :0 malnwn contrOl. fall treatments 
must be 300heQ before leaves lose ~reen COlOr. 

Rose. multiflora-ror control . lDPIY j alOts oi :hls oroduct ~er acre as J 

~roaoeast soray ~r as a 3/4 percent solUtion Wllh nand·held ~QUIDment. 
-;e31ments in aUld be 'llaoe ~lIor :0 <eat "e!enorallon by leai-feeding IOsee:s. 

Sage. black/Sagebrush. California/Chamlse/TalloWlree. Chinese-For 
::;01;01 01 ihe~e sDecles. aooiy ~ ~;~ :erc~nt ,0lUlion 01 :~IS ;;roouc: as J !ohar 
sor21 ',VI;~ ~ano·~e!d eQUloment. 7horQugn coverage of !ohage IS ~ecessary jar 
~es! :esults. 

Saltbush. Sea mynle-I'or ~onrral. lec:( ihlS oroouc: JS a ! ~ercent SOlution 
NI;~ nar.o-~eld eQU10ment. 

Wiltow-:or ':ontrol. leDly J :;: :llniS 'JI :~ I S Jraouc: :ler 3c:e as J broaacast 
soray or as a ]/: ~rce~tlalutlcn wl;n ~ar.a·~eld cQUloment. 

Other woody brush ~nd trees listed in this label-For partial central. apely 
; :0 : 1;2 PlOtS or troiS :JIOOUCl per acre lS a broaocast spray or JS a 3/4 tQ 1 
il2 percent solullon wuh nano·held eaUicment. 

_ AQUATIC . 

AND OTHER NONCROP SITES 

Nten apPlied as onee:ea ana unOEr :he :JndlliOns jesc:lbeo 'n the ··Weeos 
ConilOileo . ,eerion In Ihls laoel. :nls Dreouc: '0'1111 c~ntrol or parilally control :he 
;aoe!ed weeos srowlng n the ;eilowln~ r.c~s:nai. rec:eatlonal ana =uolie areas 
or "ther Similar 3Quatle ana terrestnal SHes 

Aquatic Sites-ThiS proaue: llay ~e aoollea to emer~ed Neecs ,n all cODles of 
'resn and ~raeKISn water 'Nmcn mav ,e ;lowlOg. nonilowlng or :ranSlent. ihls 
nc:udes laKes. livers. streams. ~onas ~stlJanes. ~ce ,e'lees. seeos. irngatiOn 

and dralOage ditches. canals. reservoirs. wastewater treatment facilihes. 
wllohle habitat restoraOon and management areas. and Similar sites. 

H lQUatlc slles are present ,n the nonerop area and are part 01 the Intended 
Ireatment. read and observe the follOWing directions: 

This product does not control plants which are completely submefled or 
have a malority 01 their talia&e under water. 

There IS no resmcllon on Ihe use of treated water for Irngaoon. recreation or 
domesnc pUllloses. 

Consult local state fish and game agency Jnd water control authorlnes before 
aoPIYlng Ihls product to puolle water. Permits may be reqUired to treat such 
water 

HOTE: Do not aDPIy thiS predue: Within 1:2 mile uD-stream of an aenve potable 
Nater Intalle In lIowlng water (I.e .. nver. stre3m. etc.) or within 112 mile of an 
aClive potable water mtake In a standlns ooay of water such as lalle. pond or 
;eservolr. To make aQuanc aoplic3tlons around ana Within 112 :l1Ile of acnve 
potaOle water ,ntakes. the water Intake must be turned off lor a mlmmum 
penoa of 48 hours aiter the aopllcatlon. The water Intalle may be lurned on 
pnor to 018 hours If the glyphosate level In the Intake water IS below 0.7 pan per 
milhon as determined by laooratory analysIs. These aQuabc lPplicanons may 
be made ONLY In lhose cases wilere there are alternanve water sources or 
,oidlng panas wnlcn would permit !he turmng otf of an active potaole water 
Intake for a minimum penod of J8 hours aiter the aopllcatlons. 

for treatments after drawaown of water or In dry ditches. allow 7 or more oays 
arter treatment ~elore relntroauctlon of water to acnieve maximum weed can· 
lroi. ,1pply thiS proouct 'Nlihln : day aiter drawdown to ensure appllcanon to 
aC:lvely growing ·Needs. 

F!oaong mats of '1egetaoon may reOUIre re!reatment. .~vold wash-off of sorayed 
foliage by spray boat or recreanonal boat ~ackwasn or by ralOiall Within Ii hours 
oi aoplicanon. Do not re-treat Within 24 hours following the initial treatment. 

'\DPlicalions maoe !O moving ~oales of Nater must be made while travehng 
JDstream 10 Dre~ent concentration oi thiS herolcloe In water. When maKing any 
JanKSlde JPpilcatlons. 00 not overlao more [llan 1 foot Into aDen water. 00 not 
soray n JOOles Ji water 'lin ere Needs jo not ~XISt. The maximum applicallon 
rate 01 7 1/2 DintS oer acre must not be exceeaed 10 any single Oroaocast aopll
caoon Ihat IS oelng made over water. 

When ~mergeo ,niestanons ,.eQUIre tre3!1!1ent of :he total suriace Jrea oi 
cmoounoeo water. :reatlng :he 3rea In s:r:s :nay aVOid oX'!sen oeOlelion due to 
oeclYlng ·/ege!;;oon. Oxygen aeolenon may result In lisn olil. 

Other Honcrap-Type Sites-ihls Jroocc! mav be used to control the :Isted 
Neecs tn terresrnal nonC:OD Sl[es ana/or n aQualic sites Within these lreas. 

~Iroorts ?etroleum TanK Farms 

G~II Courses Ploellne. Power. ielepnone 8. Utlht/ 

HaMat ilestoratlOn & ','anage!::ent 
Areas 

Hlgnways &. Roaasloes 

;naus;nal ?Iant Slles 

lumoeryaros 

?alKlng Areas 

ParKS 

Rlgnts·ai-'Nay 

Pumolng InstallatIOns 

Rallrilaas 

SC~COIS 

Stora;e ~rels 

Similar Slt~S 

WILDLIFE HABITAT RESTORATION 
AND MANAGEMENT AREAS 

7hl$ :rocuct s ·e~:;';jrr.e!'1aea ·or :i.~ ~e~::r3ti':i': an:: )r 't3Int:~2r:C: or ilatlve 
~aaltat ana In 'Hlichie manas~~en: areH 

Haoltat Restoration and Malntenance-· .... t~1 J::Dlled 3S : ::ec:ec. ~tO::C 

jna Jther ~nce~j(a!Jle leget2!:ciil ;;-:ay :e '::: ::;:-Q l!c:! .n ;:aU1lat T.ana;cmefi ( 
lreas ~OD 'C3!10ns may ~e :naco :0 aile,. 'ec~· .. ery ;1 na!i'le ~Ianr soeCles :0 
ooen ~p water 'Q ar.rac: Na[er-J'/Il ana 'Jf s'- .. :ar ~roao·;Gec:rum 'Iese!at on 
.:onUOl reQUIreme~;; .n naMa! ~ar.ase:ent 3reJS Spa! :reatments may be 
maoe 10 selectl';e!y remove unl;<~:~1 pla~;s !o; ,acl:at en r.ar.~ement. For soot 
:re.lLl1ents :are snould ~e ele~CISc" to ,:;~ soray r,r! oi ~eslrabie plants. 

Wildlife Food Plots-7hls Dro~uct may Je Jsed as a site pre~aratlon Ireat· 
ToEnt pilar ;0 planllng Wildlife 'ood o:ots ~DDI V as dlrec:eo :p control vegetation 
.n :he plot area. Any wlidllie load soeC1ES mav te plante~ a;:er aODlymg 'hls 
Jroouct. or nal.ve SDec'es may ~e allc .. ,~d ;0 'elntest the arel ,f '1lIage s 
l eec~O :0 Dre:are 3 seeabed Nail: oays 3rter :~Gly. n ~ thiS DrOOUe! belore :111· 
ng :~ allo'o'l ior maximum eHewveness. 

WIPER APPLICATIONS 
For NiCk ~r '/liper 30Dllcatlons. "'IX i r;a 'on JI ;nIS Jroduc: 'Hlth 2 ~a llons o! 
: ~3n water to make a 33 percent sciubon ,1O",l:on of a nOnlomc suriaciant 3t 
a :ale oi 10 oercent oy VOlume ci !~tal t'e:OIC1Ce SOlut:on 'S recommenoeo 

( 
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Apply this product I to 2 weeks after full green·up 01 bahla~rass or alter the 
bahlagrass has been mowed to a umform height of 3 to 4 roches Appllcatrons 
must be made pllor to seedhead emergence. Apply 5 flUid ounces per acre 01 
fhls Ploduct. plus 2 Quarts of an approved nomonic surfactant per 100 gallons 
of total spr ay volume In 10 to 25 gal/ons of water per acre. 

SeQuenltaf applications of thiS producl pfus Mnlomc surfactant may be mJ J,' 
at approximately 45-day rnlervals to edend the pellod of seedhead and vege
tallve growth suppreSSion for continued vegetalrve growth suppression. 
sequenhaf appficatrons must be made prior to seedhead emergence. 

Apply no more than 2 sequential applications per year. As a lirst seQuentral 
application. apply 3 lIuld ounces of Ihls product per acre plus noniomc surfac
tant A second sequentral appllcahon 01 2 to 3 lIuid ounces per acre plus non
iomc surfactant may be made approximately 45 days after the last apphcalron. 

ANNUAL GRASS GROWTH SUPPRESSION 

For growfh suppression of some annual grasses. such as annual ryegrass . wild 
barley and wild oats growrng in coarse turf on roadSides or other Industrial 
areas apply 3 to 4 DUnces of thrs Ploduct in 10 to 40 gallons of spray solution 
per acre. Mil 2 Quarts of a nonionic surfactant per 100 gal/ons of spray solu 
tion. Appfications should be made when annual grasses are aclively growrng 
and before the seedheads are In the boof stage of development. Treatments 
made after seedhead emergence may cause injury to the deSired grasses 

Product is protected by U S Patent No. 4.405.531. Other patents are pendmg 
No license granted under any non-U S. paten\(s). 

EPA Reg. No. 524 -343 

In case 01 an emergency rnvolvlng this product. 
Call Collect. day or nrght. (314) 694-4000. 
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Wiper applicahons can be used to control or suppress annual lnd peretlnlJl 
weeds hsted on thiS label. In heavy weed stands. l double appliClton In OPOO
SIte dlretnons may Improve lesultS. See the "'NeedS Controlled- sec::on In tnlS 
laDel tor recommended hm,"g. 6f0wth stage and other ,"struchons !or achiev
Ing oPbmum results 

CUT STUMP APPUCATION 
Woody vegetahon may be controlleo by tre3ung freshly cut stumos oj trees and 
resorouts wllh thiS proauct AOply Ihls product us'"g sUltaDle eQuloment !o 
ensure coverage ot tne ennre camOlum. Cut vegetation close 10 tne 5011 surlace. 
Apply a 50 to 100 percent solution of this product to freshty cut surlace 
immediately atter cuttlnt Defay In aoply,"g Ihls oroduct may result In 
reduceo oerformance. For om resUlts. trees should be cut dunng penods of 
aCbve growth ana fuilleal exoanslon. 
When used according to olrecnons tor cut shumo aophC3hon. thiS oroduct 'HIli 
CONTROL DARTIALLY CONTROL or SUPPRESS most woody brusn and !tee 
specieS. some oj wnlcn are hsteo belOW: 
Alder Poplar" 
Alnus sop. Populus spp. 

Coyote brush· Reed. ~ant 
Baccnans consangtJtnea Arundo donax 

Dopood" Salt cedar 
Cornus spp. Tama"x sop. 

Eucalyptus Sweet pm-
eucalyptus sop. l.JaUidambar styraCiflua 

Hickory" Sycamore" 
Cal'fa sop. Platanus occldenralis 

Madrone Tan oak 
Aroutus menZleSII I.Jrhocarpus denstflorus 

Maple- Willow 
Acer ~oo. SaliX spp. 

Oak 
Quercus spp. 

"TIlls p/OQuet IS not aoproved tor Ihls use on these species m the state ~t 
Calltorma. 

INJECTION AND FRill APPLICATIONS 

Wooov vegetanon may be :~ntro"eo by IAleclJon or jml aophclhon at tIllS proa
uct. AOOly thiS produc: uSln~ sUllable eQuloment WOlch must oenerrale IAtO hv
!ng nssue. ~oPly :he eQUivalent oi 1 ml ot tnlS ilrodue: iler 2 ~o J Inenes of trunK 
ala~e!er ihls IS ~est lC;l:eveo by aoolylng 2~ 10 LOO oereent conc=~trauon at 
thiS ~roouc: ellher to 1 c~r.unuous :ml arouno the tree or 3S C~IS ~'iemy soaceo 
arouno tile tree ~elo"" all oranc~es . As :ree Olame!er nC/elses In sile. oetter 
results lre acmeveo Qy aopiylAg ali ute matenal :0 a conunuous 'OIl or more 
clOSelY saaceo curttngs. AVOid aoolleatlon lecnOioues that allow rvr.orf to occur 
from 'rill :r c~t arelS :n s~:c: es that ~xude sac :reely atter '1II1s Jr :~thng . !n 
sc~:es 'uc~ as :he~e. 'I1a~e 'ml or e~t 31 3n celiaue anile so lS ;0 ~roduee a 
cuotmg er.ect 3no use ~ncduleo matenal. For :est results aopaC.ilons snould 
~e ,::ece ~unn~ per.ocs oi ae:I·,e grOwth ana lull :e3i ~xoans!on 
7hls :re3i::1ent WILL CONTROL :~e fOllOWing Hcoey soee!es. 
Oak Sweet pm 
Jue!c~s ,CiO i.:CUlo;;rr.oar sr,'rac:ilua 

Poplar Sycamore 
PO;;.;IUS sop. P!alanus occ:aentalls 

ThiS :m:~ent NILL SUFPRE:S the iolfowln~ wooay soeCies 
Black gum" Hickory 
,")ssa :,.larlca -:ar,. sao. 

Dopooe 
Carnus :00. 

Maple. red 
~cer 'uorum 

"This ::rcouc: IS 10t ac::ove~ !or :h,s ~se ~n thiS spec:es .n :~e state ot 
CaI~orOia. 

RELEASE OF BERMUDAGRASS OR BAHIAGRASS 
ON NONCROP SITES 

RELEASE OF DORMANT BERMUDAGRASS AND BAHIAGRASS 
N~en ;~c: l eo as duec:ed :hls Qroo~c: ·HIII ::rc~:oe :cruot ~r s .. ::rfSSlOn ot 
many HI-:er annual Nee~s 2nd :all 'e~c~e 'or er.ec:lve ;elees~ ); oormant 
ber:::"C::i:ass Jr ~ama~oass \1ake aOPJle3t;0~s :0 ~ormant JerrT' ;;cagrass Jr 
~anlairass. 

FQr ~es: '2sults 'In Hinter annuals. :reat when Heeds are n 3n :::r.y growth 
sta~~ :b2!OW 6 .nenes :n ~e!5nt/ aner most ~ave sermlOateO ;ot :est resu.ls 
on ,aii fa,:;;e. :reat Nhen :es,Je IS In or Deyono :~e J :0 5- eai s:a;a. 

WEEDS CONTROllED 
Rate reccmmendaoons lor CCroITOI ~r suopress;on of wln:er annuals and tall 
tescue are listed below. 
Apply Ihe recommended rates 01 ~~;s oreauet In LO !~ :5 sallons of water per 
acre plus 2 QUartS nomome surt:!e:Jn! oer LOO iailo~s ot total SOtay volume. 

'NEEDS CONiRQLL>~ IJB SUPPRE'SEC· 
NOTE; C = Control 

S = Suopresslon 

ROCEO' FlUID OZIACRE 
'NEED SPEC:ES g L2 L8 24 48 

Barley. little S C C C C C 
Hor(/eum puslilum 

Bedstraw. catchweed S C C C C C 
Gallum aoanne 

Bluegrass. annual S C C C C C 
Poa annua 

Chervil S C C C C C 
ChaeroonyiJum latntunen 

Chickweed. common S C C C C C 
Sleilana media 

Ctover. cnmson S C C C 
T"follUm tncarnatum 

Clover. larze hop S C C C 
T"follUm campeslre 

Speedwell. com S C C C C C 
leromca arvensls 

Fescue. tall S 
F~stuca arundinacea 

Geranium. Carolina S C C 
~ramum carol/manum 

Henbit S C C C C 
umlUm amolexlcaule 

Ryegrass. Italian C C C 
LOl/um multlflorum 

Vetch. common C C C 
VIC:;J saava 

"These rates aoply amy :0 siles wnere an maohsroeo comce!ltlve turi IS ore
sent 

RElEASE OF ACTIVELY GROWING BERMUDAGRASS 
HOTE: USE ONLY ON SITES WHERE 8AHIAGRASS OR aEilMUOAGRASS ARE 
DESiRED FOR GROUND COVE::! AND SOME TE.'APORARY INJURY OR YElLOWING 
OF ~HE GRASSES C:'N BE TOL£RATED 

~Vhen JOOlleo as nlrec:eo. :h,s orOd!:c: .vIII aid 10 the -e!e.se of bermudagrass 
by orovlo'"g conlrol or annuai soec:e~ 'ISleo In t~e 'W:e~s Conlrolleo · secllon 
'n thiS .lce! ana succression or par..~1 ::ntrol or eer.aln perenmal weeas. 
For controi or suooress;on ~r :nose ar.r.u:1 soec::s :Ist~d ·n ~hls jaDe!. Jse 3/J 
;0 Z :. ~ ~lntS at thiS ,rcouc: J; a ~ ::· :C:2sl sor:y .' :) :J :5 sal Ions oi soray 
SOlution oer Jere. JIUS 2 ~uans ~i a r.C~:;:::IC sUr!a~:a~ ! pe' lOO sallons or Iota I 
joray 100ume. Use the 'ower :m ... c:~ :-~at!ns :nr.~:i :;e~~s be!olY 5 ·nenes 
In ~el~nt ,or ength 01 runner .n jn~ • .l: •. ~es; IJsc :-: - i~er 'ate .;s sile Jr 
plants ,ncreeses or as mev aO~::JC~ ·'v· ... "r or s"eet.::o 'crmat:on 

Use :te ~Igr.er 'ate 'or oanlol ':~:r: ~ :r '"nSer ·:erm SJccr:~slon oi :~e 'ado'll · 
ng perenn:al soec:e~ Use ewer :3t:~ ',r snorter·:er" s~~cresslon or ~rowtl1 
3ar.lasrass 
Dalhs~r2SS 
~eseue . !alU 

;J~nsJrsrass .. 
; r:: moet::re!~e~· 
Va~eY6rass 

"SuODre~slon at the mgner rate ,r.:y 
"·Jonnsongra~s IS conlrolled at t~e ' : 6~ :r rate. 

Use cnly on ·nell·estaohsneo h~rmuC:irass germuc:srass inlUIY may result 
from 'l1e !realment Jut regrow;11 HI. : ~c:ur unoer ;;:Olst conditions. Recfat 
aopllee!ions In Ihe same season are r.ot recommencec s,"ce severe IOlury may 
result 

BAHIAGRASS SEED HEAD 
AND VEGETATIVE SUPPRESSION 

When ::oolleo as olrec:eo '" the ' ~Icn~: :o ~"2S' see:'01 In ;~IS lace!. Ihls proC! 
uct Hili orovlde sl~milclnt InnlCII;on )1 ,:eer-eao eme:i~ne2 ana will suopre~s 
vege!ailVe growth lor 3 ;;enoa or aocrcm~ately.15 oays Hun smgle JPpile3110ns 
and aoorollmatelY iZa oays HII~ scc~er.ual 30pncat:' ,So 



M ONSANTO MATERIAL SAFETY DATA ROOEO® Page 1 of 6 

f\.10NSANTO PRODUCT NAME 

RODEO® Emerged Aquatic Weed and Brush Herbicide 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION + 
Product Name: RODEO® Emerged Aquatic Weed and Brush Herbicide 

Synonyms: None 

EPA Reg. No.: 524-343 

Company 10: Monsanto Company 
800 North Lindbergh 
St. Louis, MO 63167, U.S.A. 

Phone Is: Emergency Phone Number (call collect) : 
Non-Emergency Information: 

(314) 694·4000 
1-800-332-3111 

Revisions: Sections containing a revision or new information are marked with a + 

MSDS Number: S00010153 Date: November, 1994 Supersedes: March,1993 

2. COMPOSITION INFORMATION ON INGREDIENTS + 
Chemical Ingredients: Active Ingredient: Glyphosate, N-(phosphonomethyl) glycine. 

in the form of its isopropylamine salt ... .... .. .... 53.8 % 
Inert Ingredients: 46.2 % 

Component CAS Reg No 
100.0% 

%byWt 
Glyphosate, isopropylamine salt 38641-94-0 53.8% 

• NO Hazardous chemicals under the criteria of the OSHA Hazard Communication Standard (29 CFR §t9tO.1200) 

See Section 8 for exposure limits. 

3. HAZARDS IDENTIFICATION + 
Emergency Overview: 

Appearance & Odor: Colorless and odorless solution 

Warning Statements: . Keep out of reach of children . 
• CAUTION! 
• HARMFUL IF INHALED 

Potenilai Adverse H~alth Effects: 
Likely Routes of Exposure: Inhalation and skin contact 

Eye Contact: No more than slightly irritating based on toxicity studies. 

Skin Contact: No more than slightly toxic or irritating based on toxicity studies. 

Ingestion: No more than slighlly toxic based on toxicity studies . No significant adverse heallh 
effects are expected to develop if only small amounts (less than a mouthful) are 
swallowed. 

Inhalation: No more than slightly toxic if inhaled based on toxicity studies. 

Refer to Section 11 for toxicological information. 

MSDS ' : 500010163 Novllmbllr, 1994 
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4. FIRST AID MEASURES .. 

If Inhaled: Remove individual to fresh air. Seek medical attention if breathing difficulty develops. 

NOTE: For additional human emergency first aid or treatment guidance, call collect, anytime, day or 
night (314) 694-4000. 

5. FIRE FIGHTING MEASURES 

Flash Point: This material is not combustible as tested by the Tag Cup Test. 
Auto Ignition Temperature: Not determined 

Extinguishing Media: Use appropriate extinguishing media for expcsure fire. 

Special Fire Fighting Procedures: Firefighters and others that may be exposed to vapors, mists, dusts, or 
products of combustion should wear full protective clothing and seH
contained breathing apparatus. Equipment should be thoroughly cleaned 
after use. 

Unusual Fire or Explosion Hazards: None 

6. ACCIDENTAL RELEASE MEASURES .. 

Observe all protection and safety precautions when cleaning up spills - See Exposure Controls/Personal 
Protection. Section 8. 

Smail Spills: For a spill less than one gallon on floor or other impervious surface. soak up with towels or other 
absorbent material and discard in the trash. Clean the spill area with soap and water and rinse the area 
thoroughly . 

Large Liquid Spills on the floor or other impervious surface should be contained or diked and then absorbed 
with attapulgite. bentonite or other absorbent clays . Collect the contaminated absorbent. place in a metal drum 
and dispose of in accordance with the instructions provided under Disposal. Section 13 of this MSDS. 
Thoroughly scrub floor or other impervious surface with a strong industrial detergent and rinse with water. 

Large spills that soak into the ground should be dug uP. placed in metal drums and disposed of in accordance 
with instructions provided under DISPOSAL. Section 13 of th is MSDS. Contact appropriate state agency when 
considering a land spreading disposal option. 

Leaking containers should be separated from non-Ieakers and either the container or its contents transferred 
to a drum or other non-leaking container and disposed of in accordance with instructions provided under 
DISPOSAL. Section 13 of this MSDS. Any recovered spilled liquid should be similarly collected and disposed 
of. 

7. HANDLING AND STORAGE + 
Handling: 
• Avoid breathing vapors or spray mist 
• Remove contaminated clothing and wash clothing before reuse. 
• Wash thoroughly with soap and water atter handling. 
• Do not contaminate water when disposing of equipment wash waters. 
• Treatment of aquatic weeds can result in oxygen depletion or loss due to decomposition of dead plants. 

This oxygen loss can cause fish suffocation. 

Storage: 
• STORE ABOVE 10' F (-12 C) TO KEEP FROM CRYSTALLIZING. 
• Crystals will settle to the bottom. It allowed to crystallize. place in a warm room at 68°F (20°C) for several 

days to redissolve and mix well before using. 
• Do not contaminate water. foodstuffs. feed or seed by storage or disposal. 

MSDS I: 500010153 Nov ...... , 19M 
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8. EXPOSURE CONTROLS I PERSONAL PROTECTION 

p~r~~n~I .PtoteCtive . Eq~ipment: 
Eye Protection: RODEO® Emerged Aquatic Weed and Brush herbicide does not present significant eye 

irritation or eye toxicity requiring special protection. Avoid eye contact as good industrial 

practice. 

Skin Protection: RODEO® Emerged Aquatic Weed and Brush herbicide does not present significant skin 

Respiratory 
Protection: 

Ventilation: 

concern requiring specia! protection. 

For Handling of the Undiluted Product· Undiluted RODEO® Emerged Aquatic Weed and 

Brush herbicide is not likely to represent an airbome exposure concern during nonnal 

handling. In the event of an accidental discharge of the material during rnanuiacture or 

handling which produces a heavy vapor or mist, workers should put on respiratory 

protection equipment. Consult respirator manufacturer to detennine appropriate type of 

equipment. Observe respirator use limitations specified by NIOSH/MSHA or the 

manufacturer. Respiratory protection programs must comply with 29 CFR §1910.134. 

For Application of Product Diluted in accordance with label instructions: Respirators are 

not required for applications of use - dilutions of RODEO® Emerged Aquatic Weed and 

Brush herbicide. 

No special precautions are recommended. 

ExPos.~" ~uidelines·: 
Exposure Limits 
RODEO® 

OSHA PEL 
None established 

ACGIHTLV 
None established 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Appearance: 

Odor: 

pH: 

Colorless solution 

Essentially odorless 

4.6 - 4.8 

Specific Gravity: 1.22 - 1 .25 (water = 1) 

Note: These physical data are typical values based on material tested but may vary from sample to sample. 

Typical values should not be construed as a guaranteed analysis of any specific lot or as specification 

items. 

10. STABILITY AND REACTIVITY 

Chemical Stability: 

Conditions to Avoid: 

Incompatibility with Other Materials : 

MBD9 ' : 900010163 

Stable for at least 5 years under nonnal conditions of warehouse 

storage. H~ated facilities are not required. 

Store above 10~F (-12 'C) to keep from crystallizing. 

Spray solutions of this product should be mixed, stored and 

applied using only stainless steel, aluminum, fiberglass, plastic 

and plastic-lined steel containers. 

00 NOT MIX, STORE OR APPLY THIS PRODUCT OR SPRAY 

SOLUTIONS OF THIS PRODUCT IN GALVANIZED OR 

UNLINED STEEL (EXCEPT STAINLESS STEEL) CONTAINERS 

OR SPRAY TANKS. This product or solutions of this product 

react with such containers and tanks to produce hydrogen gas 

which may form a highly combustible gas mixture . This gas 

mixture could flash or explode, causing serious personal injury, if 

ignited by open flame , spark, welder's torch, lighted cigarette or 

other ignition source. 

November, 191M 
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Hazardous Decomposition Products: None known 

Hazardous Polymerization: Does not occur. This product can react with caustic (basic) 
materials to liberate heal. This is not a polymerization but rather 
a chemical neutralization in an acid-base reaction. 

11. TOXICOLOGICAL INFORMATION + 

TOXICOLOGicAL DATA 
Data from laboratory studies conducted by Monsanto with RODEO® Emerged Aquatic Weed and Brush 
herbicide are summarized below. 

Oral

Dermal

Inhalation -

Eye Irritation· 

Skin Irritation -

Practically Non-toxic, (Rat LDso - >5,000 mglKg) 

Practically Non-toxic, (Rabbit LDso - >5000 mglkg) 

Slightly Toxic, (Rat 4-hr LCso - > 1.3 mgtl. the highest atmospheric concentration 
achievable in this study): FIFRA Category III, Not DOT poisonous 

Non irritating, - Rabbits (6 animals): 24-hr exp.: Draize Average: 0.0/110: EU: 
Comeal Opacity - 0.0, Iris - 0.0, Erythema - 0.0. Chemosis - 0.0 

Practically Nonirritating - Rabbits (6 animals); 24-hr exp.; Draize Average: 0.1/8 .0; 
EU: Erythema - 0.1. Edema - 0.0 

In repeat dosing studies (6-months), dogs fed RODEO® Emerged Aquatic Weed and Brush herbicide 
exhibited slight body weight changes. Following repeated skin exposure (3-weeks) to ROOEO® Emerged 
Aquatic Weed and Brush herbicide. skin irritation was the only effect in rabbits. No skin allergy was 
observed in guinea pigs following repeated skin exposure. 

Additional toxicity information is available on glyphosate. the active herbicidal ingredient of ROOEO® 
Emerged Aquatic Weed and Brush herbicide. Following repeated exposures (gO-days) to glyphosate in 
their feed, decreased weight gains were noted at the highest test level in mice. while no treatment-related 
effects occurred in rats. Following repeated skin exposure (3 weeks) to glyphosate. slight skin irritation 
was the primary effect observed in rabbits . No skin allergy was observed in guinea pigs following repeated 
skin exposure . There was no evidence of effects on the ner/ous system, including delayed eHects in 
chickens (repeat oral doses) or cholinesterase inhibition in rats (single oral doses). Reduced body weight 
gain and eHects on liver tissues were obserled With long-term (2-year) feeding of glyphosate to mice at 
high-dose levels. Reduced body weight gain and eye changes were observed at the high-dose level in 
one long-term (2 year) feeding study with rats, while no treatment-related effects occurred in a second 
study. No adverse effects were observed in feeding studies 'Nith dogs . Glyphosate did not produce 
tumors in any of these studies. Based on the results from the chronic studies, EPA has classified 
glyphosate in category E (evidence ot non-carcinogenicity for humans). No birth defects were noted 
in rats and rabbits given glyphosate orally during pregnancy . even at amounts which produced adverse 
effects on the mothers. Glyphosate was fed continuously to rats at very high dose levels for 2 successive 
generations. Toxicity was reported in offspring from the high dose, a level which also produced adverse 
effects on the mothers. In a 3 generation study conducted at lower dose levels. no effects were seen on 
the ability of male or female tats to reproduce . Glyphosate has produced no genetic changes in a variety 
of standard tests using animals and animal or bacterial cells . 

MSOS 1#: 500010153 November,l9!M 
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12. ECOLOGICAL INFORMATION 

9S-hr LCso Bluegill: 

96-llr LCso Trout: 

48-hr ECso Dapllnia: 

Oral LOso Goal: 

> 1,000 mgtl, Practically Nontoxic 

> 1,000 mgtl, Practically Nontoxic 

930 mgtl, Practically Nontoxic 

5,700 mg/kg, Practically Nontoxic 

ROOEO® Page 5 of 6 

Brahman-cross heifers were given RODEO® Emerged Aquatic Weed and Brush herbicide, by gavage, at 

daily dosages of 0,540,830,1290 and 2000 mgJkg for 7 consecutive days. Clinical signs of toxicity, 

including loss of appetite, diarrhea and death (1290 and 2000 mg/kg) were observed at 830 mglkg or above. 

The no-effect level was considered to be 540 mg/kg/day. 

For environmental toxicity information with Glyphosate, the active herbicidal ingredient of RODEO® 

Emerged Aquatic Weed and Brush herbicide, refer to the Glyphosate Material Safety Data Sheet. 

13. DISPOSAL CONSIDERATIONS 

Wastes resulting from the use of this product that cannot be used or chemically reprocessed should be 

disposed of in a landfill approved for pesticide disposal or in accordance with applicable Federal, State and 

local procedures. 

Emptied container retains vapor and product residue. Observe all labeled safeguards until container is 

cleaned, reconditioned or destroyed. 

00 not reuse container. Return emptied container per the Monsanto container return program. If not 

retumed, triple rinse container. then puncture and dispose of in a sanitary landfill or by incineration or, if 

allowed by State and local authorities, by burning. II burned, stay out of smoke. 

14. TRANSPORT INFORMATION + 

Follow tile precautions indicated in tile Handling and Storage Section, Section 7 of tllis MSDS. 

DOT Proper Shipping Name: Not Applicable 

DOT Hazard Class/J.O. No.: Not Applicable 

DOT Label: Not Applicable 

U.S. Surface Freight Classification: Weed killing compound. N.O.I B.N. 

15_ REGULATORY INFORMATION 

SARA Hazard Notification: 

I-Iazard Categories Under Criteria of SARA Title 1/1 Rules (40 CFR Part 370): Not applicable 

Section 313 Toxic Cflenllcal(s) Not Applicable 

Hazardous Chemical(s) Under OSHA Hazard Communication Standard: Not Applicable 

Reportable Quantity (RQ) under U.S. CERCLA: Not Applicable 

TSCA Inventory: All components are on the US EPA's TSCA Inventory List 

MS09 . : 500010153 

November 
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16. OTHER 

Reasons for revision: New CMA Format: New name; Correct ingredient %s; update spill procedures 

This Material. Safety Data.Sheet (MSDS) servas diffBrant.purpos ... tbarund DOES KOT REPLACE.QR:.MODIF.Y: THE' 
EPA-APPROVED PRODUCT lABELING {attachecUo:.and.9Ccompanylng.the· product~ontalner).:·ThI8.MSDS: P;()Iridee:' 
important health. safety, and envlronmental.lnfOrmatkm:for employers •. employees; .emergency:~::and:.ottlers, ,. : 
handlfng large quanti".., ot the productln' actlltitles g~lIy othw·1t1an prodUct use, whlr&.tha:Jabelfng:pFavIdes:that 
Informatlon .. specfftCalIY.f~If. product usa' In. tfia;ordlila£y course. . '-'.: ,::: .. :.' . 

... ::: 

Use, storag.B :and dlspoeai 01 pesticide produC!lJ'-a/'8: regulated .by·the EPA·under. t!le"auUlority of the ~ ... ai rnMettcIde\ 
Fungicide; and RiXlandCide Act (FIFRA) throug/t.lhe:product labeling. andall:nec_ary and appropriate precautionary. 
uae, storage, and dlspoaai Information is: seHarth-on thaf.labelingo It Is a .violation of feelerai law.to.U8B·ap8stk:li:la· 
product fn any manner not praecrlbed on the EPA-approved fabel.. . ... . . 

Although. the fntormatianand recommendatlons.t. forth ~erein (hereinafter "information") .a:··presanted J~' good .. talth 
and' beUe\lIICUo. be correctae' 0' lhedale hereof;.,Moneanto Company maka8 no reprae8l\taUons.8!l· to the.completanB88 , 
or'SCCiR'acy 1I'Iereo1 • . lnfOrmaUon Ia·supplled upon::ths:condIUon thai the persona receiVing same:"IH"~ake:thefr own 
determlnatfon·a· to Its. suitabllity.for.their purposes prior to use. fn no event .will Monsanto Company be r.pona:lble· tOl" . 

. damagea o" 'any; nsture whatsoever.r.ulllngfrom :the us.· of or rellance.upon·lnformatlon. NO REPRESENTATIONS OR 
WAR RAN-TIES •. EmlER.:EXPRESS ORIMPLIEDj. OF MERCHANTABR..ITY, FITNESS FOR A PARTICULAR PURPOSE OR 
OF AN-YOntER NATURE ARE MADE HEREUNDER-W~TH RESPECT TO··!NFORMATION OR·ntE PRODUC.T TO WHICH 
INFORMATION. REFERS •. 

RODEO'" is a registered trademarK ot Monsanto Company. MSDSR.SO 

:""Iec on '6C-/c'eo oacer : 10~. :OSlconSlImer NaStS' @ 

M505 -: 500010153 November. 1994 
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ANNEX 7 

COMMENTS AND RESPONSES ON THE DEIS 





RESPONSES TO WRITTEN COMME~TS FROM DIRECTORATE OF WATER 
DEVELOPMENT (DWD) AND NATIONAL ENVIRONMENT AND MANAGEMENT 
AUTHORITY (NEMA) RECEIVED AT THE CORE EIA COMl\-UTTEE MEETING. 

DWD 
COMMENT 

1. Detailed arguments weighing the pros and cons of biological control have not been given. 
Results of the controlled experiments on the proposed agents by NARO field introduction of 
the agents on Lake Kyoga have not been reported in the text (unless I missed it). This should 
cover among other things detailed consideration of their life cycle in relation to other species 
and on the ecology of the Lake. In this respect the EIA is seriously deficient. This is 
important view of the past disastrous effects on the biodiversity of Lake Victoria of the 
introduction of the Nile Perch. 

RESPONSE: 
Comment noted and addressed in section 2.1.1 

COMMENT: 
2. The authors are commended on the full consideration that they have given to chemical control 

methods. Of the chemical agents 2A-D is an agent which is primarily used in selective control 
of broad leafed plants in a terrestrial environment. It is believed to remain in sediments and 
could have a long-lasting effect if released slowly. It has a worrying toxicity and I see no 
reason to use it. Diquat and glyphosate both have been used extensively in aquatic situations 
and their efficacy is well knov-n. There are some doubts about the toxicity of Diquat. but no 
such reservations about glyphosate. Throughout the docwnent the evidence supports 
glyphosate as an extremely effective agent \\ith little do\\nside potential. Under the 
circwnstances. we recommend use of glyphosate only. Wby should we use three chemicals. all 
\\lth different rates of application and different hazard sheets? Glyphosate is extremely 
effective. The EIA is also seriously deficient in the results of the efficacy tests done by ~ARO 
are not incorporated. 

RESPONSE: 
Comment noted. Diquat was excluded from the study because it was not certified. Toxicity of 
1A -D has been addressed in section 5.1.12 and indicate that when used in accordance \\ith 
label directions and precautions. there is no significant health hazard expected. Only two 
chemicals have been used in the study. Recommendation on the suitable chemical(s) to be used 
will be made in the Environmentallmpact Statement. (EIS). 
Comment on :'IiARO efficacy tests has been noted. results ha.\"e been attached as annex 7. 

COMMENT: 
3. There is a good case made in the docwnent for spra~ ing glyphosate. but I would suggest onl:

spot spra~ing from boats along isolated shorelines. ~o persuasive case has been made for 
aerial spraying, given that the hyacinth is usuall~ dispersed. except around Entebbe, 
Murchison Bay and Jinja. ",·here is cannot be used anyway. 

RESPONSE: 
Comment noted. Recommendation on method to use will be made in the EIS 



1. 

COMMENT: 
4. Analysis is another maller worthy of discussion . Residues will need to be examined, as will 

"ater from the lake and drinking water. Methods will be necessary to detect parameters down 

to belo\\' 0.1 ppb (EU limit for pesticides in drinking \\ater) . Methods of analysis for these 

substances are very difficult - GCMS for 2.4-D and Diquat and IIPLC for glyphosate - and 

there is no laboratory in Uganda capable of doing this . So ho\\ is il pruposed to build the 

capacity for water quality monitoring is? Glyphosate gets round this. by the \\'ay, as the 

authors slate. It is so quickly inactivated by contact with the silica in \\ater that nothing is 

there to be analyzed. Havc analysis costs bcen includcd in the costs for the chemical 

treatment? 

RESI'ONSE: 
Comment is noted and addressed in 2 4 

COMMENT: 
5. Mechanicaltreatmcnt is givcn short shrifi: it is cxpcnsive, and it is timc cunsuming. Thcrefure 

it is second best. Howcver, it is acknowlcdged that for other consideratiuns it will have to be 

used in mosl placcs whcre the hyacinth is likely to bc. Therc includc around Entebbc, ill 

Murchison Bay and at the Owcn Falls in Jinja, as wcll as in thc areas "herc hyacinth has 

invaded the shoreline close to centers of population. The authors also concede that the effects 

of rotting vegetation from chemical treatment on water quality will be such Ihat it is beller that 

it is mechanically removed anyway. So mechanicaltrcatmcnt will be necessary to a much 

larger extent than the authors have accepted. 

RESPONSE: 
Comments noted. 

COMMENT 
6. None of the benefits of mechanical treatment have becn examincd in detail. There will be the 

socio-economic bencfits of the employment of large numbers of Ugandans on physical removal 

operations, thereby improving their economic status . And therc is the benefit that \ .. ill be 

gained from properly composting the hyacintJl, producing an important fertilizcr that \\'ill 

enhance soil condition rather than thc depletion that comes from the lise of artificial fertilizers . 

RESPONSE: 
Comment notcd, addresscd in 5. I . 16 and 5. 1 . 17. 

COMMENT: 
7. 1 would likc to sec a rcworkll1g of costs and a cost/benefit analysis of gl) phosatc spray ing and 

mechanicaltreatmcnl. As has becn said bcfure. the laller will provide employmcnt and a 

bcneficial product. and the fortner \\ill have disposal costs ufhyacinlh attached to it and/or a 

I11cdllllll term degradation of inshore fisheries from the death of in\'ertebrate species due to 

rolling vegetation. 

RESPONSE: 
Comment noted, addressed in 2.4. and 5.1 .17 



WRITTEN RESPONSES TO COMME~TS FROM NATIONAL ENVIRONMENT 
MANAGEME:'IlT AUTHORITY (NEMA) 

I. Section .... Introduction: 

"Toxicology and herbicide residue data has been cited from available reference data and 
results from herbicide applications in the Cnited States" 

Executive Summary:- 'This Environmental Impact Assessmt!nt includes a thorough 
review of available data on the affected environment ... . ·· 

Comment: 

3 

Reading through the document. it appears that information revealing potential adverse impacts of , 
the chemicals may not have been accessible to the study. An example of such information 
revealing potential adverse impacts of one of the candidate chemicals (Glyphosate) is contained in 
an available document. "Journal of Pesticide RefOrm/Fall 1995 . Vol. 15. ~o. 3 received by 
NEMA after the report under review was compiled. 

It must be noted that concern for potential ad\erse impacts of the herbicides has been raised b~ 
NEMA and other interested parties during pre\ious meetings and in written comments on the initial 
draft docwnents . TIlls concern was also raised during the workshop of lOth July. 1996 convened to 
review the Scoping document. 

RESPONSE: 
Comment noted. Information revealing potential adverse unpacts of the chemical was obtained 
from attached ~faterial Safety Data Sheets and from Scientific studies quoted in the Reference 
section. The material quoted in the journal abo\e had no scientific peer review. 

2. Section 1.2.1: Approach: 

"The emergency program is expected to consist of herbicide applications. bv aircraft and 
boat. approximately 2.000 hectares of water hyacinth with a goal of reducmg current 
biomass by 90% within six months of initiation. 

Application of chemicals over a sixth months period would have necessitated a further discussion 
of risks and potential cumulative impacts assocIated \\ith e:\.1ended use of the chemicals . TIlls is 
not highlighted in the report. 

RESPONSE: 
Comment noted. Addressed m section 5 1.3 .2 

3. Section 2.1: Emergency Action Plan Pp. 10: 

··.~quatic herbicides \\111 be applied b~ aircraft and boat to kill h~acinth in open \\-ater 
areas. in ba~ s. and along shorelines areas. The areas \\here aquatic herbICIdes are applied 
\\ ill be selected [0 ensure any potenual impact on \\att!r usc and quality IS nunimized'" 
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Comment: 

The idcntified potential areas for this exercisc should be stated in thc Drafi doculllent at this stagc 

so that the potcntial impact of herbicides application and/or mechanical control program in these 

locations can be assesscd. and the appropriate mitigation mcasurcs proposed . 

RESPONSE: 

Comment noted, addrcssed in EAP doclllllent in Annex 2. 

4. Section 2.1.1 

'"Chemical spraying can reducc large populations of water h~ acinth to smaller numbers in 

a relatively short time." 

Comment: 

To allay the concern about potential cUlllulative impact ofthc chcmicals. it \\ould be appropriate to 

give an indication of how short this pcriod might bc. It must he noted that thc Kajansi studics 

sllggest a need for repeated spraying to achieve control of the \\eed . Thus. a "reduction of 

populations ...... in a relatively short timc" could only be possible \\ ith repeated spraying and the 

impact of such repeated spra~ ing mllst bc a related factor to consider. 

RESPONSE: 

Comment noted. Addrcssed in 2.1.1 and 5.1.3.2 

5. Section 2.1.2: Chemical Control. Pp. t t 

"111is method is generally thc IllOSt efTecti\'c for rcducing watcr h~ acinth infestations 

quickly, and most \\idel)' used stratcgy in thc world" . 

Comment: 

Caution III II st be cxercised because the r.1ct that the chemical is used \\orld\\ide llIay not 

necessarily impl~ that it can be suitable in Lake Victoria . Recommendations associated \\itll ElAs 

are onen highly site spccific. taking into accollnt factors stich as difTerences in uses or the site. 

nature of the site and surroundings, risks involved in the difTerent sites etc. As an example. the 

risks involved in lIsing chemicals in Lake Victoria may not necessarily he similar to those involved 

in using the samc chcmicals elsewhere. Proposals to usc the chemicals in Lake Victoria must 

thereforc bl. \\eighed against associated risks such danger to fish exports. 

RESPONSE: 

Commcnt noted. In-Lake trials arc expectcd to provide specific recolllmendations relating to Lake 

Victoria environment. 
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6. Pp.2 Par. 2: 

"Water quality monitoring will be performed to measure herbicide residues. The residue 
monitoring program would be reviewed prior to the start of each year's control efforts". 

Comment: 

If the chemical control program is envisaged to last years, the implications must be adequately 
\veighed before chemical use is recorrunended and approved for use? 

RESPONSE: 
Corrunent noted. addressed in 5.1.3 .2 

7. Section 2.1.3: MechaniCal/Physical Control: Pp. 12 last sentence: 

"Water hyacinth mechanically or physically removed will be transported away from the 
lake system to designated disposal sites.·' 

Comment: 

Criteria for designation of these sites should be !Deluded in the draft EIS. In addition. the planned 
mode of disposal of the harvested \\eed must be described. [s it going to be just "open air'· 
dumping? And if so what are the envisaged envirorunental impacts and associated mitigation 
measures'? Post harvest handling and disposal of the harvested weed needs further description. 

RESPONSE: 
Corrunent noted. addressed in 2.1.3 

8. Section 2.1A: Chemical Control Pp. 12 Last Sentence 

··Aquatic herbicides \\ill not be used in areas where lake water is used for domestic. 
agricultural or industrial uses and in areas where local villages use lake water for general 
domestic uses'· . 

Comment: 

While concern is sho\'..n for these categories of water uses and users. silence IS maintained on the 
issue of potential danger to fish and fisheries . Why would water for agriculture and industnal use 
be of greater concern than the fish in the water".' 

RESPONSE: 
C orrunent noted. addressed in 5. 1 .4 

9 Section 5.1.3.2: 

"When water hyacinth is killed by herbicides ... About 75°~ of the dry weight rots aerobIcally on 
the water surface and the other 25% becomes blO\m around the lake .. ... 



Comment: 

Potcntial ncgativc watcr quality impacts due to rolling/dccomposing \\ater hyacinth afier spraying 
is portrayed in this section to bc insignificant (The scction actually implies an almost 0% water 
hyacinth Icft to causc likely negativc water quality impacts duc to dccomposing watcr hyacinth). 
111cre might be need to furthcr substantiate this information. cspccially givcn that a contradictory 
view is presented in pagc 41 first paragraph which states, "A potcntialtcmporary impact to aquatic 
life could result from herbicide induced dic-ofTs of watcr hyacinth causing oxygcn deficits in 
shallow, quiesccnt sloughs" . Thc later vicw secms to rccognizc the potcntial for creation of anoxic 
conditions due to possible decomposition of thc watcr hyacinth in \\ hich case mitigation should be 
identified. 

lu:srONSE 

Comment notcd. addrcsscd in 5.1.3.2 

10 Section 5.1.8: Chemicals: 

"Potential impacts from the usc of herbicides ..... in front of O\\en Falls Dam site lIlay 
include temporary clogging of generating turbines" . 

Comment: 

Previous meetings involving UEB Officials have indicated a reluctance to havc the dam site 
sprayed. Has their consent becn obtained as far as this proposal is concerned? 

RESPONSE: 
Documents gives potential impacts in the event that the dam is sprayed but does not recommend or 
discourage spraying of the dam. ????OR SIIOULD IT??? 

General Comments: 

(a) It would be more appropriate to adopt a \\ater hyacinth control program that, among things, 
\\Quld achie've control of the weed \\ ithout causing adverse decline in the fishing industry in all 
its fonns (intcmal/artisanal and cxport oricnted fishing). "hile pcrmitting access to alld from 
fish landing sitcs. 

(b) A dcscription of the bcha .. ior of thc 3 candidatc chcmicals shows diflcrenccs in perslstcnce in 
\\atcr. cfficacy ill controlling thc wecd ctc. In light of this. it would be more appropriate if the 
study prioritizcd and madc a recolllmcndation on the best chelllical to start \\ ith if chcmical 
control is adopted. other that the present situation "hiell sccms to discuss all thc threc 
herbicidcs on an equal rating. 

ImSI)ONSI~: 

Commcnts noted . 
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Conclusion: 

d)lt is apparent from the results presented that the dement of analvsis of risks associated ""ith 
each of the proposed control methods has to be used in ' .... eighing the options to be eventually 
approved for the control of the weed. 

RESPONSE: 
Conunent noted. The analysis of risk for each option has been swnmarized in the matrix table of 
alternatives. 

In Page -'8, Section on Toxicity, it is stated that .. the ability of a chemical to produce 
carcinogenic (tumor-promoting), teratogenic (causing birth defects) and mutagenic (promoting 
changes in genetic material) effects may occur at much lower residual levels than drinking water 
standards. The specific research on herbicide effects is somewhat incomplete and controversial". 

The question therefore is. are we at this stage going to recorrunend the usc of a method on which 
available infonnation is controversial. and has direct implications of risk to health and to the 
fisheries'? 

Pp. 54: ··the decision to use pesticides to control water hyacinth in lake Victoria is based in 
significant pan on the cost of alternative. and the tune required to implement them". 

looking at the methods from the point of \iew of costs involved. whereas mechanical control is 
said to be very costly. it does not at the same time risk the country losing income from fish expons. 
On the other hand. whereas chemical control way be cheaper. the risks involved with respect to 
fish expons may more than offset the cheapness of the method. 

If chemical control is preferred from the point of, ie' .... of the shon time it requires to have I!ffect. it 
must be noted that the Kajansi study seems to pomt at repeated spraying to have this "shon time" 
idea work. But what are the overall impacts and risks of repl!ated spraying'? 

RESPONSE: 
Conunents noted and addressed. 

WRITTE~ RESPONSES TO COMME~TS FROM ~ARO FISHERIES RESEARCH 
[~STITlTE. 

COM:WE~T 1 
Executive Summary. Pg .2 Para. I 
'The action plan .. .. ..... .. ......... .. .. ... .... .. .. ...... .. .. ...... . ... .. .. .. .. .. .. ... . water hyacinth' 

Comment: 
This statement could be interpreted to preclude panlal integration By using only £\VO of the three: 
or selection of only one of the three control methods. 

Proposal: Amend to read: 
"The action plan would reduce water hyacinth infestation through the use of an integrated control 
program incorporatmg an appropriate combtnation of chemical. mt:chanical and biological control 



mcthods in a gi\'cn infestation situation in \'ariolls parts of Lakc Victoria alld surrounding \\ater 

bodies, \\hile ....... water h~·acinth . 

COMMENT 2 
Page 3: 1.2.1 Approach: Paragraph One. C'onllllcnt· Uganda Electricity Board (UEB) is a key 

stake holder although it is not mcntioned specifically. 

Proposal: 
UED should bc mentioncd. 

COMMENT 3 
"The emergency program is expected to consist of hcrbicide applications by aircrafl and boat to 

approximately 2,O()O hectares of watcr hyacinth \\ith a goal of rcducing currcnt biomass to 9()% 

within six months of illitiation:' 

Comment 
This statement docs not appear derived from the Emcrgency Action Plan (EAP) as given in Section 

9, Annex 2. There appcars to be 110 basis givcII in the text 011 which a (b:ision to spray 2,000 ha 

of water hyacinth was based. 

Proposals 
i) Paragraph 2 under approach should be amended to reflect the strategy in thc EAP: 

otherwise it should be made independently of thc EA P strategy. 

ii) Application of hcrbicides should be based on carefully e\'aluated and reasoned plan. This 

consideration should be reflected in the dcmarcation of the total area expected to be sprayed 

COMMENT 4 
Page 4 paragraph 1.2.1 . I 

Comment 
This paragraph erroncously attributes execution of "Ilcrbicide trials" to N A R O/f'1R I. 

Proposal 
The paragraph should bc amended to inclllde thc filII complemcnt ofp:lI'ticipating 

institution/ministries as follo\\ s:-

MAAIf' - NARO 
rvlinistry of Natural Resources 
Go\crnment ('hclllist 
Makercre Univcrsitv 
Ministry of l!callh 

COMMENT 5 
1.2.1.2 
In illtermediate objecti\e no. 2 it is not clear \\hat "region" means . 

Proposal 
It is essential to slate this objective prcciscl~ . 



9 

The numbering used for "Intermediate objectives" 1.1.l.1 and "Iong-term objectives 1.1.1.3 put the 
two sections under 1.2.1 i.l!. "Emergency program objectives" 

COMMENT 6 
The three sections would seem to be at par 

ProposaJ 

Numbering should bl! reviewed. 

COMMENT 7 
Emergency action plan 
Sentence number two states: "Aquatic herbicides will be applied by aIrcraft and boat to kill water 
hyacinth in open water areas. in bays and along shoreline areas . The areas where aquatic 
herbicides are applied will be selected to ensure any potential impact on water use and quality is 
minimised". 

Comment 
Proposed use of aircraft to apply herbicides whl!rever water hyacinth occurs does not appear to 
include any consideration of potential health and I!conomic impacts and how they would be 
mitigated. For instance location of gardens and homestl!ads along the shoreline may require 
specific precautions: so might the proportion of the large mats that would be treated at anyone 
time. For that matter. selection of methods of hl!rbicide application might itself require an ErA! 

Intermediate plan: the word 'region' in the second sl!ntence appears not to have been defined. 
Hence it has no specific meaning. 

COMMENTS 
Page II paragraph one: last sentence "Biologlcal control IS planned for those areas least recl!pm e 
to chemical spra~ ing ... ............. . 

Comments 
i) This statement implies use of chemicals as the main control ml!thod adopted. The basis for 
this selection should be highlighted in the EL\ for evaluation. 

ii) The statement appear to be inappropriatl! as the criterion for selecting where to use 
biological agents to control water hyacinth. 

COM~IE~T9 

2.1 .1 Chemical Control 

Comments 
i) This section should be re-oriented to reflect results of Chemical VerificatIon Tnals at 
Kituza and Kajjansi . 

ii) Paragraph two on page 12 starts: Water quality monitonng \\ill be performed to measure 
herbicide residues. The reSIdue monitoring program would be revie\\ed pnor to the start of each 
year" s control effon. by thl! Water Hyacinth Lnt( and o\ersight agcncit:s.·· 



Comment 
The above indicatcs this EIA is pulling thc case of multiplc hcrbicidc application. Notc that 

'Chcmical Vcrification Trials' were based on a single herbicidc application c\·cnl. The impact of 

multiple hcrbicide application would thcreforc necd study before the strategy can be c\ aluated. 

COMMENT 10 
Page 12 - 2.1.4 Gcnerallocation of the proposed actions 

Comment: 

10 

The EIA docs not appear to take into account all the intercsts of all stake holders. For instance the 

introductory statcment under 2.1.4. does not mention sOllie stake holders including fish consumcrs. 

exporters and fishcnnen: possihle CllvilOllIlIl:ntnl impacts apart frolll thosc 011 watcr usc and 

quality. 

Proposal 
This would bc a serious o\crsight as thc abovc cxamples arc considcrcd among thc l1Iost important 

c1emcnts of the aquatic rcsource and resourcc uscrs . It should bc redressed . 

COMMENT II 
2.3 No action plan - The no action plan should bc explored more looking for and taking into 

account up-to-date information on the dynamics of areal covcr and biomass: and movcment of 

water hyacinth . For instance:-

i) the impact of successional growth imolving hippograss and other macrophytcs on 

shoreline resident \\ater hyacinth . 

ii) the fate of water hyacinth entcring Lake Victoria in various cnvironl1lcntal sccnarios in thc 

lakcs in Uganda 

COMMENT 12 
Pagc 14 - paragraph t\\O - starts: 

111e "no action" alternative \\ould allow ..... .... . rate of spread of approximately 30% increasc ill 

plant population per year. 

COlI\lIIent 

This statemcnt calls for substantiation so that it may be craluatcu 

COMMENT 13 
Page I R - Top paragraph It is statcd that Lake George drains into thc Katonga River. This claim 

appcars erroneous. It should be checked Ollt. 

COMMENT 14 
) .1.3 Water Quality 

Chcmical Control 



Comment 
~ARO did not analyse for backgrotuld/baseline herbicides residues in Lake Victoria as stated in 
chis section. Results quoted in this section refer to analysis in Pan Lake at Kajjansi . 

COMMENT 15 
5.1.3 .1 - Effects of d~ing water hyacinth and organic sedimentation to the lake bottom. 

Comments 
i) Information in paragraph one should be substantiated. 

ii) It may be more useful to discuss impact of :-

Page 15 - Physical Control: 
The 150,000kg given as the biomass per ha is erroneous. Average biomass determined by FIR! 
research team is 560.000kg or 560 ton per ha. ~ote special areas like O\ven Falls Dam where 
compaction increases biomass rate. 

COMMENT 16 
2.5 Identification of preferred action 

Page 16 Biological: 

Comment 
The way this section IS put appears to differ from the general principle that biological control is 
expected to be the long-term control strategy ~xpressed in the Emergency Action Plan. 

Proposal 
This control strategy should be propagated wherever water hyacinth occurs . 

COMMENT 17 
3.0 Affected environment 

Paragraph one: The commonest fishing gear lD Lake Victona is the gtllner. It should be 
highlighted. 
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'-,,~~,;.> Artn: Dr. Aryamanya-Mugisha, Hcnry 

SUBJECT: DRAFT ENVLKONMENTAL IMPACT STATEMENT FOR WATER 
, HYACINTH CONTROL PROGRAMME 

Referencc'is mAde to yourleUer NEMAl96/WH uf 7.] October 1996 on the above subject, 
Havin, read the mnin ducument. together with tb~ hllznrd data !;h~'s for the three 
proposed herbicides and taken advice from 'our Consultant Chemist on tbe Water 
Resources Assessmen~ Pruject (also Chairman of the British Standards Instifution Water 
Quality Committee); the foUowing are our commcnt~: 

, -' 

1) Detailed arguments weighing the pros and COliS of biological control have not been ' 
given. Results of the c:ontroDed expf'rimenu on the proposed agents by NARD field 
introduction or the agents on Lake Kyoga hllve not been reported in the text (unless T 

)) missed it). This should c:over among other thing~ detailed consideratioo of their lire 
"';(. cycle in relation to other species and on the eCCllop- of the Lake, In this respect the 

, ElA is seriously defic:ienL This is important view or tHe past di52strous effects on the 
biodiversity of Lake Victoria of the introduttion of the Nile perch. 

'. ,. 
, . 

2) The authors are ~ommendt:d ~n the full con~ideratio~ thnt they hllYe given to chemical 
control methods, or abe ~emiCRI ngents 2.4 . n is an agent which is primanly used in 
selective co~trol of broad leaved plants ill a terrestrial environment. It is believed to 
remain in sediments and 'eould have a lonr-lastip2 elTect ir ~leJlsed 'slowly, It has a 
worrying toxidty and 1 see no rea~on to use it. Diqunt RnlJ glyphusale both haYl: been 
used extensively in aquatic situations and their 'efficacy is wclllmo-n'n. There are some \ 
doubts about the to!irity of Diquat, bl!t no such rescrvations about glyphosate, 
Throughout the document the evidence supports j!lyphoute 11$ an extremely errrctive 
agellt with little downside potcntial, tinder the 1:;1 c\Jm~t;\nccs, we recommend II~"'. of 
glyphosllte only, Why should we use three chemicals, all with different ntes "f 
application and different husrd sbef'ts? GlyphosAlr i~ extremely elTective. The EIA is 
also seriOllsly deficient in that the results or the efficacy tests done by NARO are not 
incorporated, 

-I :. 

3) There is a good Cal;e malle ill lhe document for ~prRying glyphoutt'., hut I wfJllhl 
suggcst only spot sprayinll from boats zlung isolated ~horclinc~, No persuasive case 
has been made- for aerial spraying, givcn that the hyn('inlh is usually dispersed, c!I:Cept 
around Entebbe, Murchison Bay and Jinja, where it funnot be "sed anywny. 

-, . , . 
.• 

I" I : 

\ ,.' 
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4) AnalY!li!l is another matter worthy of discu~ .• ion. Residue~ will need to be examined, as 

will wster (rom the bke and d,-inJUng water. Methods wiD be oecessary to detect 

parameters down to below O.lppb (Ell limit for pesticides in drinking water). 

Methods of analysis (or these substances are very difficult - GCMS (or 2,4 • D and 

Diquat and HfLC for ~Iyphosate. llnd there is no laboratory ill Ugand;a capable of 

doing this. So how is it proposed to build the up.city (or water quality monitoring is? 

Glyphosale gets round this. by the way, as the authors $Ulte. it is so quickly 

inactivated hy contact with the silica in water that nothing is there to be analysed. 

Have analysis cusls been included in the costs for the chemical treatment? 

5) MechanicllI tn:Htment is given short shrift: it is expensive. and it is time consuming. 

Thererore it is second best. However. it is acknowledged th2t (or other consideralions 

it will bave to he used in most places where the hyacinth is 'likely to be. These include 

around Entebbe, in Murchison Bay and at the Owen Falls in Jinja. 85 well as in tbe 

areas where hyacinth bas invaded tbe shoreline close to centres of population. The 

authors also concede that the effects of r:oUin: ve:e!arion.from cbemicJlJJ.r.eatlqenron

water'qUality will be sucb that it is better thnt it is mechanically removed an}'"t!~y. So 

mechanical lrelltmcnt wiD be neces5ary to a lOuch Illr:er ellent than the authors have 

accepted. 

6) None of the henefits of mechanical treatment have been ex.amined in detail. There will 

be the socio - economic benefits of lhe employment of large numbers of Ugandans on ,....." 
\.J 

pbysical removal operations, thereby improving their economic status. And there is 

the benefit that will be gained from properly composting, the hyacinth, producing :lit 

important fc.r..tilizer that will enhance soil condition rather than the depletion thal 

: COllles rr~~~J,lle_ u.~-:~L~~!.iJ~~izers. ---
7) 1 would like to see a reworking of costs and a casU benefit aoaIysis of glyphosllte 

spraying Rnd mecblUliul trutment As bas been said before. the latter will provide 

employment and a beneficial product, and tbe former will have disposal costs of 

hyacinth attached to it and/or a medium term degmdation or inshore fisheries from 

the death of Invertebrate 'peties due to rotting vegetation. 

8) Finally, tbere Are mnny spelling and g,rammatical errors in the document which needs 

to be checked. 

I suggest th:lt you c:l1I a meeting of the Core Seoping Committee to discuss lhi~ document 

to darify on aspects of the report which are not c1enr. 

r .~ 
3~c __ _ 

.:::=:---. -.---
ENOOt DRI81Dll 

MEM8ER, CORE SCOrING COMMHTI!:E 

: 
'.1 : 

'. 
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COMMENTS FROM NEMA ON THE DRAFT ENVIRONMENTAL IMPACT 
STATEMENT FOR .THE EMERGENCY WATER HYACINTH CONTROL 
PROGRAMME PREPARED BY AQUATICS UNLIl\UTED. 

1. Section ... Introduction: 

"Toxicology and herbicide residue data has been cited from available reference data 
and results from herbicide applications in the United States" 

Executive Summary: "This Environmental Impact Assessment includes a thorough 
review of available data on the affected environment. .. " 

Comment: 

Reading through the document, it appears that infonnation revealing potential adverse 
impacts of the chemicals may not have been accessible to the study. An example of such 
information revealing potential adverse impacts of one of the candidate chemicals 
(Glyphosate) is contained in an available document, "Journal of Pesticide Reform/Fall 1995 . 
Vo!.lS , No.3 received by NEMA after the report under review was compiled. 

It must be noted that concern for potential adverse impacts of the herbicides has been raised 
by NEMA and other interested parties during previous meetings and in written comments on 
the initial draft documents . This concern was also raised during the workshop of 10th July 
convened to review the scoping document. 

2. Section 1.2.1: Approach. 
I 
~ 

"The emergency programme is expected to consist of herbicide applications. bv 
aircraft and boat, approximately 2.000 hectares of water :hyacinth with a goal of 
reducing current biomass by 90% within six months of initiation 

Comment: Application of chemicals over a sixth months period would have necessitated 
a further discussion of risks and potential cumulative impacts associated with 
extended use of the chemicals. This is not highlighted in the report. 

3. Section 2.1: Emergency Action Plan Pp 10. 

"Aquatic herbicides will be applied by aircraft and boat to kill hyacinth in open water 
areas. in bays. and along shoreline areas. The areJS where aquatic herbicides are 
applied will be selected to ensure any potential impact on water use and quality is 
minimized" . 

Comment: The identified potential areas for this exercise should be stated in the Draft 
document at this stage so that the potential impact of herbicide application and 
/ or mechanical control programme in these locations can be assessed, and the 
appropriate mitigation measures proposed . 



4. Section 2.1.1 

"Chemical spraying can reduce large populations of water hyacinth to smaller 

numbers in a relatively short time". 

Comment: To allay the concern about potential c.ul11ulative impact of the chemicals, it 

would be appropriate to give an indication of how short this period might be. 

Ilmust be noted that the Kajansi studies suggest a need for repeated spraying 

to achieve control of the weed. Thus, a "reduction of populations ..... in a 

relatively short time" could only be possible with repeated spraying and the 

impact of such repeated spraying must be a related factor to consider. 

5. Section 2.1.2: Chemical Control. pp 11 

"This method is generally the most effective for reducing water hyacinth infestations 

quickly, and most widely lIsed strategy in the world". 

Comment: Caution must be exercised because the fact that the chemical is used worldwide 

may not necessarily imply that it can be suitable in Lake Victoria. Recol11mendations 

associated with ElAs are often highly site specific, taking into account factors such 

as differences in uses of the site, nature of the site and surroundings, risks involved 

in the different sites etc. As an example, the risks involved in using chemicals in 

Lake Victoria may not necessarily be similar to those involved in using the same 

chemicals elsewhere. Proposals to use the chemicals ill Lake Victoria must therefore 

be weighed against associated risks such danger to fish exports . 

6. Pp. 2 Para 2: "Water quality monitoring will be performed to measure herbicide 

residues. The residue monitorin~ programme would be reviewed prior to the start of 

each year's control efforts". ~ 

Comment: 

If the chemical control programme is envisaged to last years, the implications must 

he adequately weighed before chemical use is recommended and approved for use? 

7. Section 2.1.3: mechanical/physical control: I'p 12 last sentence: 

"Water hyacinth mechanically or physically removed will be transported away fr0111 

the lake system to designated disposal sites". 

COllllllent: Criteria for designation of these sites should be included ill the draft ElS. In 

addition. the planncd Illude of disposal of the harvested weed must be dCSCl ibed. Is 

it going to be just "open air" dumping ? and if so what are the envisaged 

environmental impacts and associated mitigation measures? Post harvest handling 

and disposal of the harvested weed needs further description. 

2 



8. Section 2.lA: Chemical control pp 12 last sentence. 

"Aquatic herbicides will not be used in areas where lake water is used for domestic, 

agricultural or industrial uses and in areas where local villages use lake water for 

general domestic uses". 

Comment: While concern is shown for these categories of water uses and users , silence is 

maintained on the issue of potential danger to fish and fisheries. Why would water for 

agriculture and industrial use be of greater concern than the fish in the water? 

9. Section 5.1.3.2: "When water hyacinth is killed by herbicides, ... about 75 % of the 

dry weight rots aerobically on the water surface and the other 25 % becomes blown 

around the lake .... " 

Comment: Potential negative water quality impacts due to rotting Idecomposing water 

hyacinth after spraying is portrayed in this section to be insignificant (The section actually 

implies an almost 0 % water hyacinth left to cause likely negative water quality impacts due 

to decomposing water hyacinth) . There might be need to further substantiate this 

information, especially given that a contradictory view is presented in page 41 first paragraph 

which states, " A potential temporary impact to aquatic life could result from herbicide 

induced die-offs of water hyacinth causing oxygen deficits in shallow, quiescent sloughs" . 

The latter view seems to recognize the potemial for creation of anoxic conditions due to 

possible decomposition of the water hyacinth in which case mitigation should be identified. 

10. Section 5.1.8 Chemicals: 

"Potential impacts from the use of herbicides in front of Owen Falls Dam site may 

include temporary clogging of generati~ turbines". 

Comment: Previous meetings involving DEB Officials have indi~ated a reluctance to have 

the dam site sprayed. Has their consem been obtained as far as this proposal is concerned 

? 
General Comments: 

a) It would be more appropriate to adopt a water hyacimh CUlllrol programme that. 

among other things, would achieve control of the weed without causing adverse 

decline in the fishing industry in all its forms (imernal/artisanal and export oriented 

fishing). while permitting access to and from fish landing sites. 

b) A description of the behaviour of the 3 candidate chemicals shows differences in 

persistence in water. efficacy in controlling the weed etc. In light of this. it would be 

more appropriate if the study prioritized and made a recommendation on the best 

chemical to start with if chemical control is adopted, other than the present situation 

which seems to discuss all the three herbicides on an equal rating. 

3 



Conclusion: 

d) It is apparent froill the results presented that the clement of analysis of risks 

associated with each of the proposed control methods has to be used in weighing the 

options to be eventually approved for the control of the weeLl. 

In Page 48, section on toxicity, it is stated that "the ability of a chemical to produce 

carcinogenic (tumor-promoting), teratogenic (causing birth defects) anLl mutagenic 

(promoting changes in genetic material) effects may occur at much lower residual 

levels than drinking water standards. The specific rescarch on herbicide effects is 

somewhat incomplete and controversial". 

The question therefore is, are we at this stage going to recommend the usc of a 

method on which available information is controversial, anLl has L1irect implications 

of risk to health and to the fisheries ? 

PP 54: "the L1ecision to usc pesticides to control water hyacinth in Lake Victoria is based in 

significant part on the cost of alternative, and the time required to implement them" . 

Looking at the methoLls fro111 the point of view of costs involveLl, whereas mechanical 

control is said to be very costly, it L10es not at the same timc risk the country losing 

income from fish exports. On the other hanLl, whereas chemical control may be 

cheaper, the risks involved with respect to fish exports may more than offset the 

cheapness of the method. 

If chemical control is preferreLl from the point of view of the short time it requires 

to have effect, it must be noteLl that the Kajansi stuLly seems to point at repeated 

spraying to have this "short time" jdea work. But what are the overall impacts and 

risks of repeated spraying ? ~ 

4 
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NATIONAL AGRICULTURAL RESEACH 
ORGANISATION 

.N ANY CCRRESPO"DENCE ON 
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15 December, 1996 

~r Tom. Moorehouse 
Aquatics Unlimited 
KA;\'IP.-\LA 

FISHERIES RESEARCH 
INSTITUTE, (FIRI) 
P. O. BOX 343. 
JINJA • UGANDA 
TELEPHONE: 043 • 20484 
F:..J< 2~6 · 042· 21737 
':'ELEGAAMS: ·U,K.ELAB JINJA' 

EIA - Water Hyacinth Control: Comments on Draft Document 

Enclosed please find my comments on the above document. 
I failed to get them off to you earlier. have just 
they were still undelivered~ Better late than never. 
any inconvenience this lateness may cause you. 

cc Justine Ecaa~ 
:.rD1A 

Somehow 
realised 
I regret 

. _==_!.. ',':'. :=- ., - - , ~_ ,. ' -~= -' ... - ' -._ 7 ~ .:: . _ - :. . . ;. :: =:: • . - - ::. :: ... . .... 





NATIONAL ENVIRONMENT MANAGEMENT AUTHORITY (NEMA) 
-------------------_. ---_.-

Ref: NEMA/96/WH 

30 September 1996 

tvlr. Thomas G. ~\'lourhuuse 

Technical Coordinator 
Aquatics Unlimited 
P. O. Bux 7057 
KAI\IPALA 

Dear Mr. Muurhouse 

1'." , \ ,IIi i~~11 D~\'d"I"IICII\ Ilallk Iluiltlilll; ~ \h FI""r. 

·1 Nile ,\\CIII1C. 1' .0 II,, ~ 222~5 . Kalllpala. IIS'II11ja 

I d : ~ <h .. II-2-'(iR 17. 2511110·1;25 II)(i5.'25 I 06K 

1'".\ . 25h .. II·257521.2J2GRO 

1', · i\I ,"1 IIcllla ' ( I ' iIIlUI.<'''1II 

,. ~ h tl ·lI ' I' ·' tI~~t:tlt.:t1111 . l."U , \I~ 

WATER HYACINTlI CONTROL (ENVIRONl\lENTAL IMPACT ASSESSMENT) 

I am enclusing herewith a copy uf uur comments un the Drart Environmental Impact 

Assessment (EIA) that were discussed with yuu in my office in the course of last week. 

We wuuld request that you incorporate responses to these comments in the ElA report. In 

the meantime we had agreed that a dran of EIA he ready for review hy liS ill twu weeks and 

that we call a scoping mceti ng sumeti me next week. 

I should therefure be grateflll if yuu cuuld let liS have a copy ur lhe up-dated repurt uf EIA 

for our priur review. 

Yuurs sincerely 

Pruf. J. Y. Oke(' 
EXECUTIVE DIRECTOR 

Enc!. 



;" , "', 
(

' " t', . .. .. j \\ 
" 

.. ' . ,":. ; ! ! I! ' ,; \ I. 

Comments from NEMA on the Draft Environmental lanl>act Sta(e.~I\e'lt; for the Water ~ '~.'/ 

Hyacinth Control Programme. ,, ',' .. . 
. ' 11 

These comments are supplementary to comments made during earlier meetings 011 this 

subject, including the commellls appended to the draft EIS as record of comments from 

previous meetings. 

l. Page 2 Para.3 states that uraft EIS is being circulated to Core Scoping Committee. PP4 

Second last Para, second last sentence slates it is being circulated to Expanded Scoping 

Committee .... Are the two the same commitee ? 

2. Proposed action and alternatives 

2.1 The description of the proposed mechanical control option in section 2.1.3 is grossly 

inadequate. In order to come up with mitigation measures, the exact llIode of operations for 

the mechanical control programme needs to be described. 

Ilow for example is the harvested weed to be disposed and where? Will it be disposed 

immediately at the shores or will it be transported to some other place? 

There is no mention whether trucks will be used to haul away the huge masses of the 

harvested weed, or some other method shall be used. 

What mode of disposal of the hearvested weed is planned? Is it going to be just "open air" 

dumping? and if so what are the envisaged environmental impacts and associated mitigation 

measures? 

• This section needs to describe the various phases of the mechanical control programme: 

in-lake operations, shoreline handling operations and post harvest handling and disposal of 

the harvested weed. 

If the sites for disposal of the weed are already identified, these too must be described. If 

they are not yet known (which is implied by the Draft E1S notllleillionilig anything about this 

nor describing them), what where the recommendations in the control programme to ensure 

that disposal of the harvested weed does not harm the envronment ? 

lIow will the weed reach the disposal sites and what measures are proposed to ensure that 

in transporting the weed, the operations will not actually simply distribute and propagate its 

spead to other areas or make other water points vulnerable to invasion by the potential 

scattering of the weed during transportation. The risk of solving the problem in Lake 

Victoria and causing it elsewhere must be mitigated . 

3. Environmental impacts: (Ref. Section 5.0 of the draft EIS) 

In light of the above inadequacies in describing proposed actions with respect to proposed 

mechanical control programme, it will be very difficult to predict the likely environmental 

impacts of the mechanical control programme if the information above is not included in the 

section for proposed actions. No wonder then that in the environmental impacts section, there 



is no mention made of the likely environmental consequences of the mechanical control 
programme at source (lake and lake sides), at the dumping sites, and enroute to the dumping 
sites. The same observation goes for Section 7 - Environmental Mitigation and monitoring 
plan. 

4. Section 5.1.5 t·. " , , t ... \.!. ( 

Because this will be a public document, and therefore to make the public get the point clearly 
and to understand the comparison being made, it would be better if the "known tolerance 
levels of fish" and key aquatic invertebrates to 2,4-0, are specified, as well as what is 
reasonably expected to be the residual levels from the spraying programme. Otherwise to 
most readers the last sentence of the paragraph will be mainly speculative. 

Section 5.1.10.1 

"An accidental spill of herbicide from an appl ication boat does not pose a serious threat to 
water guality". This is a very difficult statement lO comprehend, especially given that very 
small dozes of chemical are recommended for use, then why not bother about a spill? A 
further explanation may help. 

Moreover, this apparently contradicts the fact that "Spray boat operators would be eguiped 
with a list of emergency notification telephone numbers so that downstream water purveyors 
could be alerted to a spill. This actually indicates some concern about potential danger of a 
spill, and yet it is earl ier stated it does not pose a serious threat. How about those other 
downstream water users without telephones (who may actually be the majority), what 
mechanism is proposed to allert them of spills? 

Pp 30 para 4 sentence 2 "Oiquat residues are not expected to be present in amounts toxic 
to aquatic Ii fe as a resul t of the selected plan". It would be better to precise I y ind icate these 
residue levels here and what the toxic levels are, for ease of comparison, and also to 
substantiate the statement for better understanding. 

Additonal comments arising out of ameeting between Officials from Aquatics Unlimited 
and NEMA Officials on 20th September 1996: 

Apart from re-emphasising some of the concerns above, the meeting also raised the following 
additional issues: 

The need to address the potential synergistic and cumulative impacts of the chemicals 
was noted, especially in isolated bays where flush-out of the chemicals may not be 
fast enough. 

the chemical properties of the candidate chemicals for the proposed control 
programme needs to be described in the project description section, and their likely 
environmental impacts need to be described in the impacts section. 

2 
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the likely environmental consequences resulting from the rotting of the water hyacinth 
after spraying, and the associated chemical reactions resulting from the rotting eg; 
deoxygenation of water need to be stated. 

in the Draft EIS, the was need to discuss the integration of spraying and mechanical 
harvesting as an alternative to mere spraying and-let-rot approach, although fears 
were raised on the cost implications of this. 

3 



ANNEX 8 

KAJJANSI POND AND KITUZA LAB TRIALS 

REPORT 

97 





.. 

REPORT ON VERIFIC\TION STUDY ON CHEMICAL 

CONTROL OF WATER HYACINTH 

FINAL DRAFT 

Chemical Ve~ifica~on Sub- Ccnmi.ttee, 

~ational Task Fo~ce on Cont=ol and Management 

of ~~e Wate~ H~~cin~~. 

OCTOBER, 1996 





:~e · ... · a':e~ ~~·a.:.:.:'.::-: ~.::.c.:::::.r.1id c:ass':r:es ;:cses a~ urgent national. 

app~cac~. T!1e noxious , ·-c,.... NC __ accu: 80% of the shoreline of 

V · . _c ::cr.:.a SC::' ",'5 0: of Lake Kyoga; a 

ccns:ee~ab l e F~opor:':'cn c: the nor:he=~ shcres of Lake Albert; as 

::-.e t:a:l~5 c: a:::C'.:: 500 k:n of R.:. ve= N':'le in Uganca. 

1995 1'- ~Q"" ·"tIC "- __ hyaci~t~ ccvered an es:~~a':e~ area of 2,300 ha of the 

ins~c~e of Lake Victcr:a - Uganca; 60C ha 0: Lake Kyoga and about 

!~ the mea~t:~e, the socio-economic anc 

bu=ee~ cue t: the ;-':~C:::-'=-~'-l"""" _ .. - -- \.- ~ --- . . ceccmes more evicent, 

I ~ :==e~ to ex;:l.o~e r..c=: c::r.crol. q::c:',::,.s fer t~e noxious weec, 

~at ic:1al or. ::-.e rr:a~agE!nent 0: Wa:er 

nY2o':l:lch (N7CtlE) ma::ca:::. a mu':' : i ::isc':';::i::a=:I Su..b-ColIlIIli t:ee t:) 

ma ;·:e a ve~ificaticr. st:..:c::· or. three he=!:::::ces namely Glyphosate, 

!):'~..:a': ar.c 2,4-D .ll.Il':":1E ~see i:l ot~e= c::l.:..-:tr:es e.g. the United 

was ccr.c'..:c:ec. t.:...-:eer s:..-:o.': <:.l::ora t ery cc::c.: :':or.s a:: Ki tuza ?esea=c~ 

Ce:::=e i:: !-!ukcnc ::':'5:= :' :: as we: ;' as 

e::::acy 

es:abl':'s~ee t~e 

':'5:: : =='::: 

1::
. . 

a c.-:;-:-: '..:::c. 

e!"! 'rlir:: !",_7Le::: I 

-r--..c:" O'=:7 -me:: t::: ___ ! __ = .. _ 

=2o:e5 

c: 
assessee the 

t~e 



~ .. 

che::-.icals on water quality and aquatic life and e 11aluated :~e 

;:;c~e!1tial of their persistence in the enviror.ment if used to 

~c~:~ol water hyacinth in a single applicaticn event. 

Efficacy 

The following application levels for optl~um efficacy were 

recommended: Diquat (Reglone)- 2kg of active ingredient (a.i) 

per ha (lO.OL ha-;); Glyphosate (Round up) - 2.8kg a.i per ha 

(8.0L ha- I 
) and 2,4-D Amine - 2kg a.i (2.8L ha- I

). Application of 

each of the three herbicides elicited regrowth by sprouting in 

the following order of decreasing intensi ty 2.4 

Glyphosate. 

0, Diquat, 

Gly?hosate was recommended as the most potentially efficacious of 

the three herbicides followed by diq..1a t, if applied 

professionally on water hyacinth. 

Environmental friendliness 

Herbicides residues 

Trace to non-detectable background residues of the candidate 

her!Jicides were found in the exper imental environment (water, 

bottom sediments, 

spraying, residues 

water hyacinth 

of the three 

aDd fish 

herbicides 

muscle) . After 

were detected in 

water, sediments, water hyacinth and fis~ muscle in minute 

qua:1tities far below toxic or tolerance levels and hence unlikely 

to have adverse environmen~al effects after a single applicatior 

even t . 

The minc~e cuantities c: he~bicide fOUDd i~ the wate~ soon afte 

spraying attested to careful a~plication S·.JC:1 that most of tr 

chemicals remained on the water hyacinth. 
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herbicides, and in oree!:" to exchange pe:-ceptions on thei!:" use 

were undertaken with some of the Kajjansi cor.~!..; .... :ities, 

insufficient medical tests on the pecple handling the her~icides 

and on community residents were undertaker.. 

Detailed evaluation - single herbicide 

The planned detailed evaluation of a single recommended herbicide 

with respect to efficacy and impact on water quality and biota in 

a semi-self contained natural environment like Pan Lake at 

Kajjansi was not realised due to unavoidable circumstances. 

Recorrmendations 

Based on the results of the laboratory-scale and pond (semi.

natural environment) experiments, Glyphosate was recommended as 

the most suitable herbicide for large scale evaluation/use in the 

control of water hyacinth. 

Regrowth after herbicide application should be carefully 

evaluated as it would suggest repeated use of herbicides to 

sustain water hyacinth control as is the cas~· ' in Florida - USA. 

The evalua tion would bene fi t from detailed larger scale 

experiments in a small, closed natural sys~~~ like Pan Lake. 

The significance of the surge in algal biomass in the first and 

second week of spraying with Glyphosate should be fully evaluated 

if use of this herbicide is recommended for Lake Victor ia which 

is already adversely impac~ed by nutrient enricp~ent. 

i v 
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1. effectiveness (efficacy) to kil~ ~ater hyacinth; 

ii. environmental friendliness; and 

ii. safety to humans. 

The studies were scheduled to proceed through three stages: 

i. exper imentation in semi -labora tory condi tions to dete=::tine 

optimum application rate for each herbic1de; 

11. experimentation in small ponds with semi-natural ecosys:ems, 

to select t~e most sui~able herbic:des of the three 2ased 

ef:':'cac'l and environmental fri.endliness; 

~x;:er':'~e!'1t:a::':'on ~o :'...lrt!ier the efficacy 

~:-.V:!:" ·:)r'.menta2. friendlines~ of :~e selected herbl(::''::'~ 

5:a~2.e a~d 7ir:'...lally iso l a t ed na~~ra~ e~osys~ems. 

iv. ~~phasis was to be placed on promoting public awarenes~ and 

relevant aspects of public health in the above activit!.t!:::. 

1 . 1 Labora tory Experirnen t 

:'he :::a i n objec~ive of the exper1ment ''''as to determine the ::'.os: 

su:.t3.b l e rates of application for each of the three canc:.'::'ace 

herbic!.des. 

1.2 Pond Experiments 

:~e ~~:.~ ob:ec:!.ves of the pend experi~ents were: 

:2 assess en a larger scale the e:f l cacy ef the three 

:~ndlcate r.erbi.cides on water hyac : nth; 

: ) dete~lne the effects of the herolclces on the water 



The experl.:ner::s '..;ere to be acc:om~ar:ied i:y a ;:t.:.t':'.:..: c.ware::e5S 

pa=:ic:11arly arnonq t~e c~rr~un~::es :::e 

experi:nental area of Kajjansi, to se!1si!:~se :.!":ern atou: t::e 

cb~ec:i·,;es e: tr:e st:.!cies ar:d c.::e sa:e!:'! precat:t:ons thai: 

would be expected of them dur:ng various stages of the 

studies. S~ecifically, the exper::nents Nere to: 

1. .. detenn:::e the efficacy of the herbicides on wa':er 

assess :::e ::-.e . . . . ""'I,Q,...,...._ .. -::.c:: 
.... _---'-'-'--- cr ..... ater cr:.la':': :~:; 

assess e::ec:s t!:e 
. .. . 
r:er:::c:c.es 

(=.':';ae, 

.:..; . "";a.-~,,--': -.=. _____ ... "L_ .... _ t:e=sistence of 1:: ::-.e 

" - -,:.r f'lfC ___ , ' .. .-ater !:yac::1t::, 

2, MATERIALS .AND METHODS 

2.1 Laboratory experiments 

--- ....... - _ ..... 
~_.u~c._ 0::::: :::02 e:::.:=.cy ,-r 

J!.s::-:.c:. :':-.e r.erb:ci·ies were :es;:e-:' en well establishe(i 

. . - ... ~-_'Ve ~ __ hyac:::::: :~ur wee:.cs :rar:sp:anti:;q !.:-. t 0 

:"""'~--,::. ""';,-=,~,", • .. , ........ -- ---!"'" 



with about 50 qm c: NP;{ fertilizer to enhance the nutrIent 

status. The herbicides were appl ied a t :~.::-ee d: f ferent 

rates, as detailed in Table 
..., 
~, 

~ith a flood-jet nozzle. 

Conunon Chenucal name 
name 

glyphosate N-phosphonomethyl 
glyclne 

~,4-D 2,4-Dlchloro 
phenoxy acetlc 
aCld 

9,10 dlhdro-Ba, !Oa 
dlazonlaphenanthre 

Commerclal 
name and 
formulatlon 

Roundup 
368 
soluble 
! lqUl.d 

Z, 4-0 Anune 
72; a . e. 
aqueous salt 
solutlon 

Reglone 
20, nusclble 
l1quid 

t;sing a 

:1anufacturer 

Monsanto 
bought frem 
P.hone Pou~e~: 
Kampala 

bought f---
Rhone Poule:l: 
Kampala 

re: ::lou~:-. : 

from TW1«;:a 
chenuca~s 

Kampalcl 

.s~rayer 

:'able 1. Details of tte herbicides tested ::-.e s :udy. 

HerblClde ncollcatlon Rates:Kg a.l . ~a 

., or \L ~a :) 

- 3 w 

Roundup (36'S glyphosate) 
, 3 .J 
w 

5 . .; I (8.31 d 1. i 1 

2,-1-0 - .:utune (72; 2, ~ -01 
, 4 .; -

':.8) (5.6) \ 9.3 I 

Reglone (20, Olquat) 2 3 
15.0) (10.01 ( L:: . 0 j 

~ab1e Z. Application ra:es of herbicides used In the stuo~ · . 

2 . 2 Pond Exper~ments 

::1 an effort to verify ::.he most suitable r.erbi:':'de to ~' ,' 

·.:sed in the chemical control of water hyacinth, small pon,~ ~ 

iesignated A, B/C & D were censtructed adjacent tc Pan L3't..' 

.3 man made lake about 4 hal at Kaj jansi en K2..-~pala-Entel:'h' 

:oad. The Ponds (12.50 to 17.0 rn long by 9.0 to 13.0 m wlJ~ 

4 
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volwne of 2(,: L ha-, on water hyacinth covering about half 

of each ~ond .Table 3). ~he walking speed of the applicants 

'''as syncnror.:5ed and ':a:-led so as to deliver, per hectare, 

8.0 L of Gly::;hosate, 2.5 L of 2-4,D and 10.0 L of Diquat, 

~he pre-sele::ed appli~a:!c~ rates. 

2.4 Water quality studies 

?re-hert:icide appli::aticr: · .... ater quality [baseline] data 

collection was done on 9 January and 6 May 1996. On the 27 

May 1996 herbicides were sprayed on ponds S, C and D. Two 

hours after 5pra;ing, physical variables of the matter were 

:neasured anc .=amples ::a:-:en for chemical analyses. There 

after, water sa!.lples were ~aken weekly until 24 June 1996. 

7he samples .... -=:-"= :aken f:-::i'l the s;J:-face, :nidd1e, and bottom 

:.!sing a Va-;-_ :'crn water sampler. ~va t e:- t r al1spa r "=:-.:::y was 

~easured wi~~ a Secchi disc. Temperature, dissolved cxygen, 

.:oncuctl':it ·:· s.nd pH (Jere ::teasured using a i-!j·drolac. 1.3';R2-;3U 

.3CNCS rr.cde 1 

30th field ~~d :aboratcrj analjses were dor.e ~r. water 

samples according standard t- ~ . 
~e_ .. ocs fer 

examination :: water and ~aste water (APPA,l992). 

2.5 Stuclies on biota 

2.5.1 Algae and zooplankton 

Samples were collected in duplicate f:om the edge of ::je mat 

using a tute sampler to cover the entire water colwru1. 

Chlorophyll-a concentrations were done as in Stainton et al. 

!974. Samples for phytoplankton analyses \.,rere preser'Jed in 

:Jrmalin and Lugol's iedine . Samples f::: r :ooplankte:1 study 

..;ere reduced ;":1 vol:J.Jne by :il::erl:: '~ U".[c·..!:; ; ~ a -:7) n' : c:- .J:J net 

and preserve:! . ..., ~ '; ro [",c 1 in. 

s:udy was dene with the aid of app:-:pria::e microscopes. 
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application of herbicides) when regular ebservations were 

discontinued due to absence of abnonnal cehavicur. Fish 

samples were collected using gillnets se: ove:night and 

inspected regularly s~ as to avoid capture of more samples 

:~an necessary. This was essential to avoid depleting the 

~ l;!li ted s'::::cks in ~~.~ ;:;cncs. Samples for !-.erbic':de residue 

analysis were stored at about 4 degree Celsius until 

processing/analysis 

2.6 Herbicide residue analysis 

Herbicide residue c~alyses was done using Gas Liquid 

Ct.:oma:c ;:::phy ... ~i..:) =-~.d .:'_"lode S:r ipping Vc 1 ta.rr.metr ic (ASV! 

methods in two laboratories - the Government Chemist and the 

C~e!nis'::::.: 2epa:t:nent ....::: t·!2.~ere:e l.:i1iversity. All samples fer 

:esij...:e c.:12.1vsis we:-= s:.:rej ae about -1 degrees Celsius 

l::lDed':ate:'! after c~L-=ctien and thereafter. 

2.6.1 Anode str~pping vol tammetric method 

Extraction and clean up: 

i Water - a samp2.e of water was allo;..-ed :. to percolate 

~~rough a:. anion - exchange, Dower 1 - X 8 resin, packed in 

a col~, at a rate of 30-50 ml hr-:. This was followed by 20 

ml of de-ionized wate: and the percolates were discarded. 

The collL":'J1 was el~:ed at :he same rate with 50 ml of 0.1 ~t 

hydrochlc r ic acid. "T~e L rs t ~ Oml were discarded and the 

~exr 4~ ~~ of e~ute c:llec:~j in the measur:ng cylinder. The 

~~ :he ~J ml eluate ~as added: ml sulphuric acid (1+1), 

- ' c f ~':::3ssium br8mi·:::e and 1 ml of sodium :1itrite solution. 

:-~.e ru:c·..l:e was shake:: and left for 15 minutes, then 1ml c: 

amrnoniu.m sulphamate solutIon added to destroy excess c: 

8 



nitrite, The reaction mixture was t~en portioned into 

electrolysis cell, purged with nitrogen ar.d measu~ements 

performed in anode stripping voltammetry ~ode. 

ii. Solid Samples - a sample of plant material , sedIment, 

soil or fish, of known weight was ground well to fine 

powder. This was then blended with chloroform or hexane or 

ji:::hloromethane together with some water, and then 

ce~trifuged at 10,000 ~pm for 30 min. The aqueous layer was 

c::ncent~ated by rotary evaporation. The analysis was done 

~~l:owing tne p~:cedure in II) above. 

2.7 Public awareness and health 

:-!ee:.i.!1gs '",e=e r.e:j w::h members of some of the commu::ities 

:J ':':1:c~ them a;:ou: the :::::emi:::al 

ver~fication exercise and to solicit their views on how they 

~eqarded ':he use of :-:erbicides. Some door to deor 'lisi ts 

··"'ere also made f·or t:-:e same purpose. 

2.8 General constraints 

Replication of pond expe~inents was not practIcal d'Je to 

ll.ml ted SUI table area Eor pond cons tr'Jct ion at Fan Lake 

Unlike por-os C and B, ponds A and D received sizeable 

q~antities 0: r'Jnof: during rain events. 

3.0 RESULTS AND DISCUSSION 

3.1 Efficacy - laboratory experiments 

3.1. 1 Reglone (diquat) 5nc·"ed fast activity, scor:::hln~ 

t~.e laminae of the water hyacl.!1th within a few hours after 

lc~:icatlon. Mas: c: the her~i:::de activIty lasted for abou t 

9 



two weeks ~/ter application. At the appllcacion ra:e of 10 

and 15L hrl ., complete ki II 0 f above wa ter biemass 0 f the 

weed was actlieved 8 weeks af~er application; there was ne 

complete kIll at the Late of 5.0 L ha- · . 

3.1.2 2,4-0 amine (2,4 -0) · .... as s lowe r than Reg lone ·N" t::: 

major herbicide activity last!ng 4 weeks after application. 

Results indicated erratic behaviour whereby complete kill of 

the weed was recorded at the lowest rate of 2.8 L ha-: and 

not at the higher rates'of 5.6 and 8.3 L ha-'. 

3.1.3 Roundup (glyphosate) was slow, ~ajer herbicide 

a:::'j::y ta:Ci.ng 4 · .... eeks a::.er applicaci.on. ll.t the 

application rate of 8.3 ar.d 1:.1 L ha- : c::mplete kill of 

ace',i': ·,..-a:er !:iomass the weed was achiet/ed in four weeks 

3. 1 . 4 Regrowth 

::xtensIve reg:owth by sprou:i::g occur.::-ed ~n all experimenta::' 

11-; ~<:: s;:ray"=d with 2,4-D. r\eg::-cwth in un.:.ts sprayed wit:: 

::\eq2.c:-.e · .... as :astest where S.!) :. ha-' · .... as applied. Littl-2 

re?.::-owth was ~oced in '..::'.2.:S sprayed · .... ith gl.yphosate 

(!:"ou::dc.;::: 

3.2 Efficacy - Ponds Experimen ts 

3.2.1 Ragione (diquat) 

1 week: 

2 weeks: 

01 weeks: 

;;:een; 

as a!:cve; some ~e:':'~:es turning light yellow; 

c.::::cut 78 ; 0: la.-::.:.::ae si-lru:1k; mes: ~etl.o l es 

10 



11 ..... 

J 
6 weeks: ~ats at openwater margin dead; c:herwise little 

change; 

8.5 weeks: 25S of above water biomass c81::;sed; all :a~i~ae 

dead; other petioles looking live; 

12 weeks: 65~ of above wacer biomass co~::;sed; 35§ 

indicated recovery in parts; 

14 weeks: 50% of mat rotting; about 2% regrowth of sprayed 

mat noted 

16 weeks: 80% above water biomass r=tting. Sprouting 

regrowth in about 20% of sprayed area. 

3.2.2 2-4, D Amine 

1 week 

2 weeks 

4 weeks 

6 weeks 

:arninae green or yellow; 

50% 0: t~e l~~i~ae dead; 50% wi ::ed bu: "..,-.:..:.- . 
~- - _ ..... , 

60% of laminae dead, 40% still green; most 

~etioles looked brown; 

~os~ :a~inae leo ked dead; most ~etioles were 

::!:'it:le 

8.5 weeks 80%0: ~~~nae and 70% of ~etieles looked dead; 

regrowth by sprou:i~g covered 20~ of t~e dead 

~ats at t~e cpe~water fri~ge. 

12 weeks .~l above water biemass looked ce:d; Regrowth 

=~routed to cover about 40~ of sprayed area. 

~ense feedi~g ~ar~s of cio~og:ca: control weev!~~ 

::ccec.. 

14 weeks ?-egrcwth covered a'::c~t "7 J:: 0: sprayed area a:::::! wa~ 

flowering. 

16 weeks ;.egr~wt:' covered e!:Ct.:: 80~ of sprayed area. 



3.2.3 Roundup (glyphosate) 

1 week: 25~ of laminae yellow, the rest gree~ and look 

healthy 

2 to 4 weeks: little change 

6 weeks: 75~ of laminae dusty green 

8.S weeks:30% of laminae dying, the rest dusty brown; 

petioles light brown 

12 weeks: 70% laminae desiccated; petioles da:k brown some 

green 

14 weeks: 100% laminae dead; most petiole5 light brown; 

regrowth covered about 40';' c: 5;::a::·;:j area. 

16 weeks: regrowth covered about 60~ ~~ s~=ay;:d area. 

3.2.4 Reccmnended herbicide rates 

The following application :ates we!:"e re,:cl!'.::-.ended fo::- c::e 

experiments in the ponds: Reglone (diq~at' lO.J Lha-l; 2,4-~ 

Amine (2,4-0) 2.8 Lha-l i P.C"lndup (glyphosa te) 8.0 Lha-l. 

3.2.5 Weight loss 

Water hyacinth sprayed with herbicides lost weight ve!:"y 

slowly (Table 4). Application of th ·? systemic herbicides 

glyphosate and 

[3 (Kg) 

:::ate 

6 . 5 . 96 
:9.5.96 
3.6.96 
;-) . 6 . 96 
,7 . 6 . 96 
: L 6.96 

f9 (Kg) 

Wt toss (; 1 

Pond A Pond B 

(Control) (O i quat) 

2,166.3 3,291.2 
fresh blomas9 

:: ci. 1 37 . 4 
25 . 4 35.4 
:5 . ~ 32.4 

. >1. 4 .29.4 
25 . 4 340 6 
24 . 4 34 . 5 

2,025.2 3,036 . 0 
6 . S ';.8 

;:::nd C . lid 0 

i2-4,O) :'.;!yphosatel 

S,94S . ~ 9, 149.4 
(Kg m'l 

43." -Il.l 

41./j 3? ~ 

34. 6 3S.~ 

~ . 4 n. I 
J ,. 6 ' 7 . 1 

4 :7.4 

4,52i~ i 2.0 

:4.0 I . -: 

Table 4 Changes in fresh biom~ 5 s of wate: ::jacinth af ~ er 

herbicide application. 18 ,= ini t i a 1 biomass i FB = fina l 

biomass. 
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~ 

2, 4-D a;::pear have contribu:ed -"\ ... u significantly faster 

~eight lcs~ :::at sprayi::g with t;;e ::::ntact diquat. Loss in 

· .... eight c: c.:-
been caused ~y spreadi~q out c~ 

:2:::ro1 pond A could have 

:::e ·, .. ater weed cue to wind 

~ffec~ act i ng on t~e intac~ l~u:::ae, 

3.3 Discussion on efficacy 

Diquat: T!1is was the --------::.~~':::- a::::::g . .. .. 
:ie!:',:::c:ce in laboratory 

experiments where total . ; 1 1 :C __ _ of above water biomass was 

achieved in 8 weeks a: :~~ r~:::~~e~~ed a~p l :catie~ rate c~ 

::owever, --...,.,..,1",,-.:. 
---,.".~.- -- ~ .. erbic'!'de 

applicat:on ',.;as essen:':'a':' as demonstra:ed ~y seme patc~y 

t;;e pond 

also acccrn~a::.:ed by 
. . , :: :-.. = : .=2-:: =-= .!. e 

12. Jiquat was 
....;~ .. _.;_-r 
'--- _ •• '"'j r",'eek 

frc!'l par: of 
. . . . 

~Nna: :-.2.'::: a;:;::eared to be dead c:cmass 

2,4-0 Amine: 

diquat. !r.e 

This her=:c:de was judged slcwer acting than 

reccmme::=ed ap9lication rate ,.....: 
-..JJ.. 

achieved :naximum ki2.: du:: ::lC wee Ie 9 a::er ' herbicide 

appli.cat.:.cr.. r.ewever, ~reat~en: w:t~ 2.4-~ ~as acccmpanied 

by the nest excenSlve regrowth i~ t::e ~cnd experiments and 

in t!1e laboratory scale exper:~ents where spr~~::ng occurred 

at all her~icide rates. 

Glyphosate: her!:ncide was ratee. t ·: 
. . , . texnl.:Jl_ the 

:5 l. owest 

herbic:des 

ac:ivity .:------

:ested, ::t:ai~i.::g 

efficac:l 

ccmplete ~: :. 11 at 

applicati.on rates usee. l:l :::e labora:cr; experiments, 

accompani ed ~y ::'0 regrowth u;:: to week 9 when observation:: 

.3t:p~ec. ;::onc ex;e=:::'.encs c,!.::. -"'........ - demen5t:a:~ 

:3 :~: l a= degree c: effi~:.,,:'j '::.:e :0 ~cor 

caused 1:y (ava~lable expe:i~enta l site d:c root ~e~i: 

1 .., 
- .j 



replication of experimental ponds) Glyphosate caused total 

~ortality of the above water biomass 14 weeks after 

application. Ecwever regrowth set in after 12 weeks, 

emphasising the need for optimum wetting in the use of 

~erbicides to ccn::=: ~ate: hyacinth. 

Regrowth: The phenomenon of regrowth would be a crucial 

consideration when deciding to utilise herbicides especially 

in a water env:rorur.ent vital as a source of potable water 

and fisheries. ~e5~:ts ~f the verification experiments 

indicate :· ... 0 t:.;pes of regrowth namely when the herbicide 

fails to cverpcwer all the vegetative buds of the weed and 

secondly · ... r.en ':':1sufficient herbicide is applied or :-.C 

herbicide reaches some of the target. The latter is almost 

:nevitable in a setting like that in the lakes of Uganda 

!n both cases ~!1e 

:esult wcc:j be extensive sprouting of the weed enta~ced ty 

:!1e enr:.:~ed e~vircnm
ent c: =~~~i~g hyacinth biomass~ I:--.. a. 

vast envi:-onrnent like Lake Victoria this kind of regrowth 

would have to be repeatedly sprayed with herbicide 

sust:ain control. I t would appear that this scenario is 

partly responsible for the annual herbicide application ::2 

control water hyacinth in F':crida- USA. .' 

3.4 

3.4.1 

Water quali ty studies 

Secchi, transparency, colour, turbidity, total 

suspended solids 

Ponds A, 9 ~ C showed ~:og:essive increases in :::t.?cchi 

transparency wr1ile pond D :-.ad the reverse (Figure 1). .;\;~rage 

Secchi trai1spa:ency was r.':'.;her i:1 r::onds 8 & C after herc::.-:ides 

applicaticn. Fond B was as t:ansparent as pond C throughc~: thE 

study. ::1 r::ond D average Se·.:chi transparency decreased :href 

told after sr::=aying with he:2i.:~des. 
This could part:y b 

1 



explained by a three fold increase in algal biocass (as 

chlorq:t'.yll-a concentrations) occurred between week one and two 

afte= ~~=bicide application followed by a decline in week three. 

To c~e ==ntrary, algal growth in ponds Band C seem to have been 

inhibited during weeks one and two as evidenced by a decline in 

chlorophyll-a concentrations until the third' week after 

herbicides were applied. Initially, ponds A & D had higher 

':01·;:) '..:=, '.:':l:-bidi ty and total dissolved solids compared to ponds B 

& : ·.~·he=e ::~e three parar.eters f~uctuated at low levels. In 

general, total suspended SOllds progressively decreased 

:r.=CL!gtcut the study in a:: ;:c::ds. ~onds .:l.. & D showed a marked 

decrease in colour and tu::=idi :y, 

~eek after herbicide application. 

att::ibuted ':0 t~e c()floi::a1 ::ay 

especially, during the second 

High colour in the ponds was 

oar:i-::2.es and humic acids. 

~ecaYlng or-ganic ~.a:ter :~.:i s.:.:: seem r!ave teen the maj or 

:ontributors to :~=bidity a::d :::a1 5uspe~ded solids compa::ed to 

algal biomass as evidenced by :~e inverse relationship of :hese 

in pond D during weeks one and t~o after herbicide application. 

Reduction in colour, turbid:ty and total suspended solids in all 

ponds including the contre.!. pond .n.. seem to be an artefac:: of 

dilution by the heavy March-May :ains. 

15 
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Figure 1. Secchl, colour, turbidity, total suspended solids 

and chlorophyll-a In ponds A,B,C & 0 during the study. 
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3.4.2 Temperature 

W.lter temperatures were of the same order of magnitude in all ~::e 

ponds (Figure 2.). Maximum temperatures were recorded during t::e 

day herbicides were sprayed in ponds 8 & C. Average post-spray 

temperatures did not differ significantly in all ponds (Figure 

3). Peak temperature values on the day of spray could be a result 

c: relatively high colour and turbidity on that day. 

3.4.3 Oxygen 

At t~e =eginning of the study ponds A and C were anoxic (less 4rng 

- -' \ ar:d !:"emained so throughout. Severe anoxia was observed in 

ponds weeks pr i or :0 r.e!:"!:>icice application followi:1g 

~.:a'."! :a':'~s and e":'..:=y of r'.ln-off into the ponds. Spraying \.:ildr. ': 

S~pea: :~ affes: d:ssolved oxygen concen::acions as control pc~j 

A had si~ilar average values as the other three ponds 

3.4.4 pH 

pH remalned below seven in all the ponds. It decreases throu~hou: 

t~e st~dy and highest values were recorded in pond A and least in 

pond D. Sprayi:J.g did not appear to at fest pH as control pond .~ 

showed similar t=ends as ponds 8,C & D. 

3.4.5 Conducti vi ty 

pS~j5 were ~ . i-D different in terms of electrical cond~c:3nce 

su;gest:~g different levels of mineral concentrations whic~ ~akes 

:~e~ no: ideal Ec: these chemical verification experiments. 

:::xperimental ponds ought to have been as identical as p()s~lble 

'."!.~!1 r:er::lcide ::~e as t!:e only variable. This was, of ,:~'·.!rse, 

~0t pra::~sal in a semi-natural set-up where each pond woul~ ~e 

17 
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Figure 2. Daily mean temperatureS, oxygen, conductivity 

and pH in ponds A, B, C, & D during the study period. 
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Figure 3. Average temperature, oxygen, pH and conductJvlty 

before (85) and after spray (AS) In the ponds A, 8, C & O. 
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expected to have some peculiar envirorunental characteristics. 

Pond 0 had the mest dilute i2ni= concentratie~, while pond A had 

conductivity which · ... ere fo~= t:::les highe!:'" than in 0 and twice 

higher than in pond C. 

3.4.6 Biological oxygen demand (BOO) 

BOD was in the range 5 to l6mg L- : in all the ponds. BOD decreased 

to a minimum during the third wee~ after spray (Figure 4). 

Average pre-herbicide applica:ic~ values were 2 to 3 times higher 

than their corresponding pOs:-5~:ay values 

reduction in biodegradable :::2 t te r or 

(~igure 5) sugges ling 

inhibi tion ef bio-

degradation processes. G~~e~ ~ i~::ease in tc:al sU5pe~dei selids 

and turbidity the former see:',5 ::-.c!:"e likely. Changes in BOD seellIed 

not to be related to he!:'"t:':'::..ies application since ~he ..:c:ntrol 

pond A exhibited similar ::e~~5 ~5 pends B, C & D. 

3.4.7 Chemical Oxygen demand (COD) 

In general, levels ef -= ;~C: declined following he!:'"~icide 

application, reaching a ::l!.::.!.m'_lD during the third · ... eek after 

spraying as did BOO (Fig·..ire The observed values we.::-e low 

compared to those in literatuL'e ef contaminated waters and were 

in the range 2 to 25mg L<. :ni t':'al mean CCD values were :: 1mg L-! 

in pond A and Band 1 -: . 7 and 19. 2mg L< in ponds C ,:md D, 

respectively. 

On the day of herbicide application, highest COD 1Jalue~ were 

measured in pond C, followed by pond B and A, whi Ie pond D had 

the lowest. "bout 45-(16~ c!:'"o~ _ .. C::>O values was re '':clde-:i .i ~ :Jonds 

a and C and no change .:.:: ;: .:::--.::1 D the week i:r .. -;;ec2.ctely .IEte!:'" 

herbicide. Chemical exygen demanj was 12-7S S l~wer ':':1 [on~ ~ and 

C three weeks after I~erbicide ~~plication. The f~r::-t wee~ .IEter 

spray saw arise in CCD to about 60~ of the \'alue 

suggesting a recovery precesses .:.:; the ponds. In per.d D ,· ;:.mges 

11l COD were gradual with a: ': . .::~:i J::< decrease d-..!r :":-.; weei., .11ree 

'::0 
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Figure 6. Sulphate, chloride, Iron and total hardness In 

ponds A, B, C & D during the study. 

24 



.. 

30 

20 

f . 

10 l-
I 
I 

Sulphate 

•. j 
• I I 

·-1 
j 
I 

! I 

O~i --~~--~----' 
Pond A Pond 8 Pond C Pond 0 

3 .5 .. - ------------
I 

3 !-
i 
I 
I 

I 
2.5 r 

I 2r -
L 
I , 

1.5 -

f 
1 L 

I 

~ 
! 

0 .5 1-

lren 

o I • 

Pond A Pond 8 Pond C Pond 0 

i 

: I 
! 
! 
I 

BS 

! 
I 
I 

f 

r 
r 
r 
I 
l-
I 

r , 
r 
I 
I 
I 

;... 

i 

--

, ~ 
f " : 
f. ... . .. 

f .. 
f 

t . .. 
f 

f 
.. 

Pond A 

Chlcride 

-
.j .. 

~. o. 

~. 0 ' 

, 

Pond 8 Pond C 

Hardness 

---

i 

I 

Pond D 

: i 
: ! 

Pond A Pond 8 Pond C Pond D 

AS 

Figure 7. Sulphate, chloride, iron and hardness in the ponds 

before (85) and after spray (AS) during the study period. 

zs 



attributed to anoxic conditions that prevail in the pcnds and 

favour their release into solution. 

3.4.10 Orthophosphate (SRP) , Total dissolved P, & Total P 

Caily concentrations of SRP, TDP and TP for all stations :~~r ~~e 

study period are presented in Figure 8. SRP, TDF & TP 

concentrations showed a similar downward trend in all 

experimental ponds. However, on 27 May 1996, the ccntro~ pond A 

showed an increase in ' SRP and TOP. Comparison of pre 5~ray and 

post spray average values shows a four fold decrease in S~? in 

ponds S, C & D. Control pond A had s igni f icant.!. '/ higher SRP 

concentrations than S,C & D showed increases ~~ avera~e ~3 l ~es at 

the end of the study . Comparison of pre and pos t spray average 

values show a twenty two fold decrease i~ avera~e TJP i~ pond D, 

two and one fold decrease in ponds and _ ~espe=tively. 

Contrary, control pond A showed a two fali increasE. 

Total P concentrations \-/ere high, probably related to 

fertilisation cefore start of experiment. The reiatively low pH, 

always below 6, (Figure 2) in ponds S, C & D favoured 

precipi ta tion of P into the sedimen t, despi ~e ::he low exygen 

concentrations and hence the decrease in TDP concentrations. Pond 

A had a relatively high pH, above or about 6 compared to ether 

ponds which favoured r~lease of P. TP progressively decreased in 

a 11 the ponds. Pond S & 0 showed a 4 fold, whi Ie Pond D had an 

eight & control pond A had a seven fold decrease. This 5Ul1gest 

loss of P to the sediment given the pH range and to the plants 

(algae and Hyacinth). 

3.4.11 Ammonium (NH.-N, nitrate, organic nitrogen and total 

ni trogen (total N) 

fl uctua t ions in the va r ious components 0 f nitrogen we re .:1 thE 

~arne order of magnitude in all the ponds with no apparent 
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Figure 9. Values of nitrates, organic nitrogen & total dissolved 

nitrogen In ponds A, B, C & D. 
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:-ela tionship :0 spraying dates (Figure 9). Total ni trogen 

=:~centraticns were high in all ponds but ought to have been 

~:;~er i! ~: were ~= meet :~e N:P demand and supply ration i.e. 

:::e observed excess P .!.:1 -c::e ponds favours a draw down on N. 

::tal nitrogen decreased t~~ to three fold in pocds B, C, and D 

and about 25% i:1 the contrJl pond A. Organic nitrogen was the 

~cst important component of :he total nitrogen. Given low oxygen 

ac~ l~qh: leve:s de!:itri!.!.ca:~on processes are likely to dominate 

3.5 Impact on biota 

3.5.1 Algae and zooplarJc ton 

:~cplankton 
. . 

a:::=:':'~:e~ 

~er::icides in the trials. ::::wever, 1.:1 v:'ew of t':;'e success.!.or:.al 

;=:w~~ ciarac~eristic of sc:s z:'cr=bl~ta cetably s~ecies of algae 

~:-.(: r::::1 fers, :nore ccr:c2 .. ..:s:. ':e c.e-:i'...:c:icr:s would require :'~n<;er 

sa.:::~l.:.~_g ~e!"icc. 

3.5.2 Macrofauna 

en abuncance of ~acr: : a u.r: a recovered the r::ots and 

and :r::~ the cot:om 

;iven as c: :::acro 

=ecorced :::e ~ends cef·ere 

::er::ic~des were applie~ ars ;!~era::j :cwer thar:. those recovered 

~\-. •• _; S ''';_'::'S cro'o~h iI/ "';"': -.... ~~e f.::.r- - .... a~ i .... M.::.y , Q05 =ond 
... _ .. ,. .. ~ __ '- __ -...I __ • ____ '- ..... _ ..... _ _."." ~ 

:~1..:--.c. ~ad ~.C!: yet s~ab::.:.~-=:'. c~ i::1e ot:~~e!:" har..c pre-herbicide 

--'''Q''---'-- c: r" -! wa::er hyacinth -::'...:e 

'''::-.c·;o:'dable c:'rc'..!.'!1.stances · ... ·:-.:c::. :-.a::e-:i the expe:=-:'=:tents for scme 



time. However, while rigorous comparison of the macrofauna data 

from the herbicide trials is not possible due to lack of 

replication inspection of data from the control and sprayed ponds 

':::0es not reveal adverse effects on the abtmdance of the macro

':~'Jertebrates attributed to the use of the three herbicides in 

::te trials. 

Macrofauna Chironomid Odonata Oliqochi tae Ga3tropoda 

;:":::11DS 

CATE 

?1.95 

';,5,96 

::.5.96 

:B.5.96 

].6.96 

1J . 6.96 

:4.6.96 

ABCD ABCD ABC D 

Pre-herbiclde Appll~ation 

e 0 B 32 0 9 0 8 

0000 . 8800 

o. 0 16 0 

o 0 8 0 

Post-herblclde Appllcatlon 

o 
o 

16 

o 64 

o 0 

o 
o 

o 
o 
o 

o J 0 \) 

49 0 

o 16 

105 0 

16 0 

o 0 

o 0 

o 0 

o 16 

I.. 16 

J 0 

o 0 0 0 

o 0 16 0 

o 0 0 0 

32 0 16 0 

o J 0 16 

;) 1'; i'; E~ 

o 3: 0 32 

ABC D 

8 B 4 8 

o 0 8 0 

16 0 

o 16 

o 0 

o 
1 -.0 

J 

G 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o J 0 0 

Table 5. Effect of herbicide application on relative abundance 

cf major macrofauna in the roots of water hyacinth in the 

experimental ponds at Kajjansi. 

!1acrofauna Ch! ronomid oliqochltae Gastropoda 

POtlDS 

DATE 

'; , 5 . 96 

:/ , 5.96 

'::9 , 5.96 

) , 1).96 

1t: . 0; . 96 

1 • . '; . 96 

ABC D A B c D ABC 

Pre-herblcide Appllcation 

o \) 0 0 o o o o o 0 41 0 

P03t-hecblcide Appllcatlon 

163 o -., 
.J~ 653 0 0 0 0 0 41 o o 

e2 12: 163 4?O 

449 IE] 1C~1 e57 

/75 1'::: t'S-: i:24 

1~' 74J :45 0 

o 
41 

o 

o 
o 

-1 1 

o 
o 14 14 

o 
o 

41 

o 
o 

o 
4 1 

o 
o 
o 

o 0 41 ') 

o 0 0 ;) 

o 41 0 ';1 

o 0 0 0 

'::7 0 14 41 

D 

':able 6. Effect of herbic i de application on relative abunjance 

\.) f major mac [0 fauna in the bot tom mud in the exper imental i='onds 

at Kajjansi. 
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3.5.3 Fish 

:':;'e behaviour and survival 0: .... 
l..!1e th=ee Tilapias 

.--:i.2oticus (Nile tilapia) I OreociJ.Icmis leucostictus and :'':lapia 

::i11ii) tested in the pond experiments were not cbserved t~ have 

been adversely affected by use of the three herbicides i~ the 

t=ials. No fish mortality was registered after her~icide 

application. 

3.6 Herbicides residues 

3.6.1 Residues reference values 

:.-:e 

8 below. 7:-.e 

~a:er colerance~ ~~plies cjat ~hen =esidues (in water) exceed tje 

:::c::::ated :evel then :::e he==ic:c.e :n question is li~e:l t:J 

. .' c..:- ::-•. 'C.!1g t~e water. " ::sh 

::-~e=a!:ce :e'lel ~ i:r.pl:es t::a: ::s:: hea::j c~u':'d be er:.ca:-.;ered 

c~u.:c 

exceed -'~~ ,- ... -
~~O"'.::l:-""'.o 
_.1 ______ _ l:e c::::sidered as :!-'.e 

;:e=:nissibie herbicide ':'e'lels (i:1 t::e water envi=onment) 

:'':'::::ts. 

.= exceedec., ccu2.d ~eaci tv ::x:'c:' ty c f :::e herbicide to ::-.an 0= 

::.sh. 

-"-'" .... - .. - -- -.. -- --- """;d .... ~ ~ . ----- i) :::2.: ::.e !eve':"s ',.;ct.:.:d 

:::e :evels ~ave t~ ;:ers:st ~~= 96 hcu=s and l ead to tie 5~ ~ ~:sh 

,.:.:.':':. 7:-.e :025: c=;an.:.s:::s (Table 8) were young fish. 

; !.. 



3.6.2 Residues in experimen tal ponds 

The residue levels in di fferent samples, as a function of time 

(hours and days after spraying) are given in Tables 9, 10, 1:, 

and 12. Results of residue analysis for water hyacinth, water 

sediment in fish from the control pond (A) are summarised in 

Table 13. 

FISH AND AQUATIC IlfVEJlDBRATES1 

HERBICIDE/TEST ORGANISH 96-h AC'UTK2 ORAL tl/~:(d) 

LC~~ (rog L- I ) LD50 (RATS) 

[YG/mJ 

1. OICUAT 
231 7 

~ fasciatus > 100 
"'-
Black bullhead 170 

, 
;:;~Y?HOSATE -. 

?alnbow :rout 130 I 
:hannel catflsh 130 5600 21 

3lueglll 
l' . I -, 

I 

) . 2,4-0 

Ralnbow trout 2.0 

91-Jeglll 
- .5 375 14 

:'ake trout 45.0 

Table 7. Persistence and toxicological characteristics or the 

candidate herbicides. Source: :Handbook of acute toxici ty of 

chemicals to fish and aquatic invertebrates (1980); :The 

pesticide manual (1987). 

Her~llclde3 Portable Water (mg TOX1Clty to Ci!lh 

L- I ) 
(mg L· I ) 

~.~-D 0_ 10 l.00 

DU~\Jant 0.01 0.20 

Gl i"Fhosate 0.50 

Table 8. Tolerance Levels for the candidate herbicides. Source 

Joseph et al. 1986. 
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I 
J 

I 

I 
I 

-I 
I 

- ~ 

3.6.2.1 Water 

:~:~~a: residues 

(c:~~at, 2,4-D, anc gl~hcsa:e ) anc ciss:~a::c~ I cecay w'as :a.5:. 

, _ .. -.. -_ .... - '--=- ceccsi: 'Nas 

concent=a t~en) and 0.02 mg L - , X 10- 1 

i -

(lew concentration). Only a 

le'le':' of 0.02 mg L X lO-j :s :cunc even a!7:er three cays; 

t~ereafte= tr.ere was a steacy cecrease. T::ese levels ",e!:'e ·.;eri' 

':'cw when c~~~ared w:t~ tbe t~:e!:'ance leve':'s (7able 8) . 

3.6.2.2 Wa ter hyacin th 

?es:c.~e r:et C' p-:>r--:>~ -------

3.6.2.3 Fish 

~C~.C. 

sp:,:!:::g 

eta: t~e !:'ec:rced val~es were ~eaqre . 

3.6.2.4 SeC.imen t.s 

. . - -.=.r ... a ' __ _ 

. -_ .... 

:a5: . 

- _;:.1.. 
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METHOD DIQUU 2. 4 - 0 GLYPHOSATK 

IOAA 

GLC CONTROL ceNTRaL I SPRAYED 
CONTROL SPRAYED 

SPRAYED 

SURfACE SUPfACE S;;?ffl.CE BOTTOH 

BOTTOH 
BOTTOM 

0 NO 0.98 NO 0.02 NO J.06 

0.98 NO 0 . 05 

1 NO 0.96 ND 0.02 NO 0.09 

0.96 NO oJ .09 

2 NO 0.90 NO NO ~:D oJ . 08 

0 . 89 NO a . 08 

3 NO NO ND 0.009 NO 0 . 02 

NO 0.009 
2.0l 

14 NO 0.05 tID NO NO NO 

0.05 NO NO 

21 NO TR NO TR NO NO 

TR TR tID 

26 NO NO NO NO tiD NO 

TR NO NO 

ASV 

0 TR 0 . 13 TR 0 . 56 TR 0.37 

0 . 10 0.40 0.30 

1 TR 0.14 TR 0.47 TR 0.34 

0.10 0.40 0.30 

2 TR 0 . 11 TR 0.25 TR 0.24 

0.20 0.20 0.10 

3 TR 0 . 10 TR 0.18 TR 0.23 

0.20 0.10 0 . 10 

14 TR 0.09 TR 0.15 TR 0.18 

0.10 0.20 0 . 20 

21 TR (l . 06 TP. 0 . 27 TP. 0 . 10 

0.10 0 . 20 0 . 10 

28 TP. O .O~ TR 0.10 TR 0 . 013 

0 . 10 0.10 0 . 10 

Table 9. Herbicide 

experimental ponds. 
residues in water (mg/L x 

DAA = days after application 

detected ; TR = trace 

10- 3 ) frc:: the 
of herbic:..ie; 

NO = no herbicide 
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3.6.3 Discussion on residues 

In general the le'/el of herbicide residues recovered in water, 

~ish and sedirr.ents fc= all the herbicides tested were minute and 

very low when cem;:a:ed to tolerance levels from the Ii terature 

(Tables 7 and 8). Residue levels in the water hyacinth were 

equally low and declined/decomposed rapidly . The low levels in 

the water hyacinth plants exemplifies the . fact that very small 

quantities ef hercic:de are applied and most of this remains on 

the foliage ~f applied professionally. n".e level of herbicide 

residues detected i!1 the samples is not L;':ely to have adverse 

environ.rne:1':a.':' effEc:s resulcing frem a sing':'': application e\"ent. 

It is, however, not possible to predict frem these results :he 

effects ::-. ::-.e em'irorunent and biota that. ma :.i arise from poss~ble 

r.erbicid:= =..:::u."'aula!:ion in t!:e ever.: of =e~e3.ted applicati..:' : ~ of 

the herb:.c::::es. 

OM C 1 c:;"..!a t 2,4-0 Glyphosate 

a 

Whh Sd t Whh Sdt Whh Sdt 

7 NO ND NO NO NO NO 

14 NO NO NO NO NO NO 

21 - - - - - -

28 - - - - - -

b 

Z N L Z N L Z N L 

) NFC NfC NFC NO NO TR 0.43 NFC NO 

7 NO NO NO NfC NFC NO NO lID tID 

14 NO NO NO lID NFC NFC ~ID NO NfC 

21 - NfC NfC NO - - NO 

;:e NO NO NO - - ~lD 

rig 13. 
sediments 
anal ysis) . 
Zillii, N = 

Herbicide residues in water hyacinth (Whh) , tC:tom 

(Sdt) a.nd fish : Z, N, Ll from -::-:e control pond . . J~C 

DM = days afte= herbicide appl .!. ::ation; Z = TL.lpla 

Oreochromia nilo!: : ~us; L = Oreoc~=omis leucostict~s. 
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4.0 Recommendations 

2asei ~~ the results af the laboratory-scale 

and pond (semi-natural environment) experiments, Glyphosate was 

recommended as the most suitable herbicide for large scale 

evalua~ion/~se in the control of water hyacinth. 

2. Regrowth after r.erbic~ce application should be carefully 

evaluaced as ,~ ~c~~c suggesc =epeaced ~se of herbicides to 

sustain water hyac:'!1t::: cont=c l as is t:::e case in Florida - USil •• 

evaluation =e!1e::: ie:a:led larger scale 

:x?erime~:= C:"": _ .... _-- , ?an Lake. 

3. The significance of t~e surge in algal biomass in the first 

ar:d second ''''eek of s;;raying with G.2.y-pcosa::e sh.ould 2c fully 

evaluatec if t:Se a: :::.~s 
. .. . . r:.er::lC:·:J.e reconunenced :.;r Lake 

Victoria '",hic:: i::-:;:acced by :::..:.trient 

enr :'chme!".:. 

4 • If massive appl:ca:':'cn is san...::':'oned, 

camprehensivepublic . . . :-.ea.!. :~ and awareness programmes should 

accompany tte exerc':',Se, s..:;;e.=visec by t::e ~i~is:ry of Eeal:h. 

t::e ever.: 
. .. , 

::er.:::.c~-:.e appl:'::acion ':'s 

=.:n templa ted, essential out 

at:endanc env:==r..menta.l. i!!lpac:s such as aC::~llulation of h~!.·::-icide 
. . " '-" . 

=es:c~es v:a t::.e :ccc c::.a:.~. 

3i 
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EXECUTIVE SUMMARY 

Water hyacinth. Eichhornia crassipes, has become a serious environmental nuisance and socio

economic burden since its arrival in Uganda's Lake Victoria at the start of the decade. The weed 

pest has been present since the late 1980's in Uganda's other water bodies. namely Lakes Kyoga 

and Albert and the Rivers Victoria Nile, Albert Nile. and Kagera. Without implementation of 

control efforts to bring waterhyacinth to a maintenance control level. the weed is expected to 

continue its unchecked growth. leading to progressively more serious long term consequences for 

the nation. 

The Government of l'ganda recognized this threat and embarked on a program of control by 

establishing a National Teclmical Committee for the Control of Water hyacinth (NTCWH) whose 

task was to develop an integrated strategy to control the weed. It was learned by the Committee 

that many countries in the world use herbicides in successful integrated control programs against 

the weed and it therefore recommended that this method be explored through a chemical 

verification process. The verification study Identified three herbicides for testing by a multi

disciplinary team of scientists to proceed through a three step process that began with semi 

laboratory trials followed by trials in small man made ponds. and ended with studies taking place 

in Lake Victoria. The In - Lake Trials evaluated two aquatic herbicides approved for use in the 

Cnited States aquatic environment (United States Em;ronmental Protection Agency) and ' .... ere 

granted Temporary Certificates for trial purposes by the Ugandan Agriculture Chemicals Board. 

This report presents the results of the In-Lake herbicide trials that occurred during the period 

February 10 through March 13. 1997. It was found that no adverse effects were realized when the 

herbicides 2,4 D (WEEDAR 64) and Glyphosate (RODEO) , ... ere used in accordance with the 

manufacturer ' s label . The level of control achieved was greater than 90o~ during the 30 day 

period. 

It is felt that these trials prove that these herbicides can be used safely as part of an integrated 

water hyacinth control program in Lake Victoria when properly applied and used in accordance 

with label directions . 



2 

I. INTRODUCTION 

Water h)acinth infestations have attained epidemic proportions along thc shores of Lakes Victoria. 

Kyoga. Albert, Uganda's Rivcr Nile and the region's Rivcr Kagcra o\'cr thc last fi\'e ycars . Large 

migratory mats and resident shoreline populations of the noxious wced have dismptcd or closed 

important landing sites. numcrous domcstic watcr sources. transportation routcs. fishing grounds, 

dismptcd and threatcned h)droclcctric pO\vcr. in addition to impacting other areas, all of\\·hich 

translatc to scrious social, cconomic. and cnvironlllental costs to the country In light of this 

aquatic wecd infcstation, thc need to dc\ elop an clTccti\ c program to control and manage thc 

proliferation of this pest in Uganda and the region \\as beconllning nllparati\c. 

Thc lIlajor control methods: biological, mccllanical and chcmical 11m e been u~cd in an integrated 

approach in numcrous countrics around thc \\orld including tlte United St'ltes of Amcrica, 

Australia. Nigeria and Sudan. While biological control has alrcady becn initiated in Uganda and 

other parts of thc region, and some mcchanical control capability lias becn acquircd, suggcstions to 

initiatc chcmical control of watcr hyacinth arousc hcalth and environl11cntal conccrns with regard to 

thc safety of chcmicals in the aquatic habitat. Lakcs and rivcrs in Uganda arc thc dircct source of 

potable drinking watcr, consllmed largely untrcatcd by man)' . Thcsc watcrs are also a major 

source of animal (fish) protein and gcncratc local and forcign incomc for thc country as wcll as 

other countries sharing watcrbodics with Uganda. It was, thereforc, deemcd csscntial to vcrif) the 

cnccti\ encss, safcty and cnvironmcntal fricndliness or candidatc hcrbicides bcfore this mcthod 

could be considered a tool for thc intcgratcd managcmcnt and control of waterhyacinth. 

Accordingly. thc Chcmical Verification Sub-Col11mittcc of tllc National Tcchnical Committcc on 

thc Control and Management of Watcr Ilyacinth \\as comlllissioncd to carry out a coniparativc 

slud) of three hcrbicidcs; 2. 4-D. GI~ phosalc and Diquat detailed in Table I. with rcspcct to their ' 

(i) cffectivcncss (cmcac~) to kill ''''atcr hyacinth: 

(ii) cnvironmcntal fricndllllcss : and 

(iii) safety to humans. 



The studies were scheduled to proceed through three stages: 

(i) experimentation in semi-laboratory conditions to detennine the optimum application rate for 

each herbicide: 

(ii) experimentation in small ponds with semi-natural ecosystems. to select the most suitable 

herbicides of the three based on efficacy and I!nvirorunental friendliness: 

(iii) experimentation to further evaluate the efficacy and environmental friendliness of the selected 

herbicide in stable and virtually isolated natural ecosystems. 

1.1 LABORA. TORY EXPERIMENT 

The main objective of the experiment was to determine the most suitable rates of application for 

each of the three candidate herbicides: 2A D. Diquat. and Glyphosate. These studies were 

conducted by the ~TC\\,1i Chemical Varification Sub-Committee and in general found that 

labelled rates of these herbicides provided control of water hyacinth. 

1.2 POND EXPERIMENTS 

The main objectives of the pond experiments \\ere to: 

(i) assess on a larger scale the efficacy of the herbicldes on water hyacinth: 

(ii) assess the effects of the herbicides on water quality: 

(iii) assess effects of spraying with the herbicides on aquatic rrucro and macro biota (algae. 

zooplankton and macrofauna); and on fish: 

(iv) determine persistence of herbicide residues in the water. water hyacmth. bottom sediments and 

fish: and 

(v) recommend the most suitable herbicides for the control of water hyacinth . 

3 

The experiments were to be accompanied by a public awareness campaign particularly among the 

communities around the experimental area of Kajjansi. to sensitize them about the objectives of the 

studies, and the safety precautions that would be expected of them during various stages of the 

studies . 



1.3 IN-LAKE IIERI1ICnm TlUALS 

111e main objectives of the hI - Lake herbicide Trials \\cre to: 

(i) c\ aluate the efficacy of the herbicides 2 ... D and GI~ phosate on waler hyacinth: 

(ii) assess the effects of the herbieilles on \\ater quality: 

(iii) assess effects of spraying hcrbicides on aquatic micro allll macro biota (e g. algae. 

ph) toplankton. zooplankton and macrofauna): and on fish: 

4 

(iv) analyze the persistence of herbicide residucs for In - Lake \\aler anti boltom scdiments. In-land 

soils. \\ater. ami fish : 

( .... ) recollllllcnd the suilabilily of bolh lu.:rbicilks for conlrol of \\alel hyacinlh : allli 

(vi) incorporale Ihe findings of Ihe Irials into the EII\·irOlllllenlal Illlpact Assessmenl for Ihe ('onlrol 

ofWalcr II~acinth. 

The experimcnts were to be accompanied by a public awareness campaign particularly among the 

eomlHunities around WazilHenya Bay. and more specifically rV1ubal1lla. Outere. anti Busoke \ illage, 

to sensitize the public about the objectives of the studies and the salety precautions that would be 

expected of them during variOllS slages of Ihe trial. Refer to Annex A. In Lake I Icrbieide Trial 

Protocol. for details on the trials . 

2. MATERIALS AND METHODS 

2.1 LADORATORY EXPERIMENTS 

For a 1i.11I report on Ihe Lahoralol,) and Po lid Expcrilllenis. please I eler 10 Ihe Rc,;j)oll on 

Verification Study on the Chemical Control of Water Ilyacinth, October 1996 (Final Dran). 

Chemical Verifiealion Sub- COllll1liltee. National Task Force on ('ollirol alld Mallagcment of the 

Walerhyacinlh. 

2.2 POND EXPERIMENTS 

For a full report on the Laboratory and Pond Experiments, please refer to the Report 011 

Verification Study 011 the Chemical Control or Water Jlyafintl!..J)clobc,;r 199(, (Final Drafl), 



Chemical Verification Sub- Conunittee. National Task Force on Control and Management of the 

Waterhyacinth. 

2.3 IN LAKE HERBICIDE TRIALS - JUSTIFICATION, SITE SELECTION, 

AUTHORITY, AND SITE ESTABLISHME;\lT 

5 

After completion of Pond expenmellts :It Kaj:msi. In-Lake herbicides trials were recognized as the 

next appropriate step in completing the chemical verification process to evaluate herbicides for use 

in an Operational Waterhyacinth Control Program. Two herbicides approved by the enited States 

Environmental Protection Agency for use in aquatic ecosystems for the control of water hyacinth 

were granted Temporary Cenificates from the Ugandan Agricultural Chemical Board. The 

herbicides were Glyphosate (RODEO) and 2.-1- D (\VEEDAR 64). Diquat (REWARD) was not 

granted a certificate tor the reason that the manufacturer does not recommend the use of Diquat In 

areas where whole fish is used for the production of fish protein concentrate or fish meal. Though 

residues would not have reasonably been expected to accumulate in fish tissue. the Board opted to 

decline a certificate for this herbicide at this tune. 

Potential sites were then investigated for suitability in carrying out In-Lake experiments. On 

November 19. 1996 an In - Lake trial site visit was organized by the Wacer Hyacinth Unit and 

Aquatics Unlinuted to Wazimenya Bay. :-.itenjeru sub-counry. \<[ukono District approximately 10 

km. southeast of the municipality of Gaba for the purpose of determining the appropriateness of 

this site for the In-Lake Herbicide Trials (Se;! Figure I. \<[ap ofWazimenya Bay). Present for that 

survey were members from \<finistry of Agnculture. Animal Industries and Fisheries (MAAIF) -

Fisheries Department and Water Hyacinth Cnit. i\tL-\.--\IF - Crop Protection. National Agriculture 

Research Organization - Fisheries Research Institute (NARO - FIRI). ~ational Environmental 

Management Authority ()iEiYfA). Directoratl! of Water Development (DWD)- Water Resources 

Management. ~ational Water & Sewerage Corporation (~W&SC). The Agncultural Policy 

Secretanar. Makerere Cniversity - Kampala (~lCK) and Aquatics Cnlirnited. It was determined by 

the group that Wazimenya Bay would !Je a suitable location to conduct trials as there were no large 

settlements. the bay was relatively isolated. there was not much human actIvity in the bay, and 

there was resident shoreline hyacinth mats ~ -pical of the Lake Victoria infestation in quantities 

sufficient for carrying out the experIments. 



On Rth January. 1497 thc National Environlllcntal Managclllent Authority of ligalllia approved thc 

In - Lake I klbicidc Trials through their authority ulHkr Sections 7( I) (I) and 20 of the National 

Environlllental Statute. The Trials \\ere then scheduled 10 take place 30 days later betwcen 

Fcbruary 10. 1997 and March I J. 11.)97. Refer to Annex A. In Lakc Ilerbicidc Trial Protocol, for 

details on thc trials . 

(, 

On January 22, 1997 fivc tcst plots \\crc dclincated using poles plnced on thc lakeside cdge of thc 

shorcline infcstation. Each plot \Vas measured 200 meters ill length and approximately 10 metcrs 

in \\idth. for an an:ragc size of 0.2 I la/plot. Sign boanls \\en: made to idenlil) each trial plot (i.e 

A through E) as \\ell as to \\am persons of experiments to be ulIlkrlaken "\'\\0 plots \\ere 

established per herbicide for dupliealion purposes and one plol kept as a control plot \\ ith no 

herbicide application to be made. A vcrage deplh of \\aler at the cdge of each plol \\as 

approximately 075 metcrs . Wazimcnya Bay in its entirely cO\ers incxcess of 1000 Iia and is 

madc up of Illan) slllall inlets or smaller ba) s. t~ pical of Illuch of the shorelinc of Lake Victoria. 

"ille plots were cstablished along the \\eslern or northeln side of one of thesc smaller bays in thc 

northernmost portion ofWazill1en~a (3ay adjacent to the villages of l3usoke and Mubanda to 

ensure. among other things, that conditions such as \\ inti or \\ater currents \\ollid be somcwhat 

similar bel\'vecn plots . In addition. 5 cages ofapproximatcly 1.25 cubic mclers each \\ere 

constructed from \\ ire in order to hold a total of 5 Tilapia ror Ihe fish tissuc residue anal) sis 

segment of the trial. Tilapia \\ere repeatedly placed in cages starting January 25, 19l)7 in 01 der to 

allo\\ them to alljust to cOllditions prior to the actual herbicide treatment. Problems occurred \\ ith 

the caged fish that is disclissed later in this report 
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2.4 IIERBlCIl>E APPUCATION: IN - LAKE TIUALS 

The herbicide concentrations ror both herbicides \\ere used at the highest rates as directed by the 

manufilcturer 's label under the section Directions for Use. In the case of 2,4 D. lhe label slates. 

"Usc the higher labeled rate when plants arc matured or \\hen the wced mass is dense" and for 

GI~phosate, " Usc the higher rate \\henl1lore rapid visual effects are desired ". The condition of 

mature weeds, dcnse wced mass. and the need for rapid \ isual effecfs did. indeed. exist at the timc 

prior to herbicide application. In addition, the highest legal herbicide rates \\ould provide a greater 

chance of detecting residues in fish allli \\all:r. These herbicides \\ere applied on the plots at the 

rates described in Table I. 

Table I. lIerhicides volullu.'s applied on a p('r h('ctare basis, Wa7.imenya 8ay, III -Lake 

Ile,'hidllc Trinls, Fchrnary 1997. 

I Icrbicidc 
2.4 D (WEEDAR (4) 

Glyphosate (RODEO) 
NOllc 

Liters/lla 
4.J LilIa 
7.0 Lilia 
None 

Kg/I-b Aetl\ e IlIgo.;:re=d""ie=nC>..t __ --=I.-.:c)I=ot:-_ 

4A7Kgllla B I C 

4 S() Kg/lla A I D 

None E 

riltered lake water \\as used to dilllte herbicides in the mixing tank al a rale of 375 lilers/l XC) lilcrs 

of2.4 D (for plot size 0.2 Ila) and 140 liters/I A liters ofUlyphosate. The Glyphosate mix had 

0.35 liters «(>.25 % of 140 liters) of surfactallt (surface acti ve agenl - a Subst'lllce added to a liquid 

to increase its spreading or \\elling properties hy reducing its surface lellsion) added to assist in 

penetration of the herbicide through the leaf surface and 2 ounces of a defoaming agent to prevent 

the mixture from developing excess foam and air bubbles \\ hieh can calise uncvcn and intcrrupted 

spra~ · strcallIs Tile sllrf:lclanillsed \\as INDUCE. acti ve illglcdimts ale I)(I'!;. l)JoIJlil"l~ hlend or 

Alk) I Aryl Polyox)alkane Ether. Frec Fally Acids . The dcfllal1ling agclltused \\as 

FOAI'\'1I3lfSTER. acti\ e illgredient I 0% Dilllelh~ I Pol) siloxane, l)()% \\aler and non-ionic 

emulsi fiel s 



Table 2. 

Conunon 
name 

Glyphosate 

Details of herbicides applied during In - Lake Herbicide Trials, Wazimenyn 
Day, February 1997. 

Chemical name (ommercial name and 
Fonnulation - Active lngredient 

N-(phosphonomethyl) RODEO. 53 .8% in form of its 
glycine isoprop~ lamine salt 

Manufacturer 

Monsanto 

2 . ..J-D Amine 2, 4-Dichlorophenoxy- WEEDAR 04. 40.8% in fom1 Rhone-Poulenc 
acetic acid of its dimcthy!ul11ine salt 

Herbicides described in the Tables I and 2 were applied on FebnJary II. 1997 between 9:00 AM 

and II :30 AM. I Ierbieidc application \Vas carried out from a \\Oollen canoc lIsing a pctrol 

po\\crcd. 8 liP. 15 gallon per minutc (lllaxinlllln ddi\er~ rate) water dclivery pump mounted with 

a 375 liter mixing tank. Spraying \\as made \\ ith an adjustablc hand operatcd spray gun at a 

pressure of 150 PS I using a 

#8 spray tip for Glyphosatc and a # 12 tip for 2.4 D. 

9 

The herbicide applications were made under the supervision of Mr. 1110mas J. McNabb . a licenscd 

Agricultural Pest (ontrol Advisor (Aquatics Unlimited) and J\.Ir. La\HenCe Mwcbcsa (MAAIF

Crop Protection) . Thc herbicide applications \\cre carried out by t\\O qualified Pesticide 

Applicators (Aquatics Unlimited's Mr. Thomas 1. McNabb & Mr. Da\id Najera) and by Mr. 

Ll\\rence M\\cbcsa ( MAAIF - (rop Protection) . 

Weather conditions on the da~ of spraying \\ere initially lightly fogg~ with no wind to sunny v.ith 

light wind (less than R Klll/llr) fro III the north Wcathcr conditions remained mostl:-- sunny and dry 

for the 30 da~ s after spra~ ing \\ ith tempcratures in thc low 20' s and highs in the low to mid 30' s 

0c. 
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2.5 SAI\IPLl!: PAnAI\mTEHS STlIIHIW 

2.5.1 IIERIJICII.>E ImSIDllE 

Herbicide residucs samples (c g. In-Lake \\alci alld soil. In-Lalld \\aler alld soil. IIsh lissllc) \\elC 

collected in duplicate to nllcm for anal~ 'ses at bnth f\ takerel e Ulli\ elsit~ . s (Kalllpala. lIgallda 

(tv/UK)) Chemist!) Dep:lIlll1cnl as \\'l'Il as al all indl'pl'lllklltlaboralories localed in the United 

Slates . The lIS laboml()r~, Nl'l th ('oast I ahOl allH ies. locall'(1 ill Arcala. Calif(lwia. \\;,15 ehosl'n 

li)r Iheir I'IOH.:ssionalislII. inlegl i l~ · . and (':tpabilil~ lu Il'sl I(H' hOlh (jl~ pllos:!le allli 2.-1 I) Il'Sllhll'S ill 

\\alcr :lIld ill e;oil. The la"OIal '-lI ~ · . An;ll~si'i R('sl'an.:h ('onsulting Incolpolalnl (ANRJ:S(,O) San 

FI'lIlcisco, Cal ifill Ilia. ,ISA \\ae; sekcll'd fill Iheir ah"ll~ In ksl lish lisslle li,f 2.-1 D, (il~ phosale 

analysis was Illlt carried oul ill the liSA as Plllarng' aphic assays arc nl) IOllger COllllllon pJadiee 

and a IahOlatory to cal'l~ out the lests ("ould nol Ill: li)lJlld ill the LISA 

Salllpies collected for an'll) sis al M 1I1\. ' s Chelllistry Depal\lIlclll \\ ere placed ill coolel s thell 

Ilans/erred 10 Kampala alld stored at the Ikpmlment l'fChel\lislr~ IIl1lil allal) zed 

S,II11Plcs collected for ;'n:ll)'sls in Ihe USA .. \cre colln:lcd in I likr hro\\1l glass bollles inthc case 

or 2.4 \) 10 prevenl Ihe ,kgradalioll of s;llllpks by pholul~ sis (a chemical Il:adioll plOduced by 

e.,<posul c 10 lighl 01 ult.rm iokt radiation) alld 12) 1111 glass boUles ill Ihe case of Glyphosall' . 

Walerproof salllple lahels were flxcd 10 Ihe I.!OlIles anti \WI (' used 1o idelllif~ salllples b~' \\ rilillg ill 

1\,IlCI proof ink a 1.'( Ie idelll if) ing Ihe Jay, plot. and Illcalion of salllplc, 11I1I1I1'dialcJ~ ancr 

t"ollectil'lI. sampl' -: 1\l:IC placed ill a COll\cr cOlllaining icc packs allllllwll Iransferrcd 10 a fj·ee7.CI' 

ami h'Jlt jusl al",I\e the.' f1CC7.illg poillt. appluxilllal<:h -I"('d~ills 10 ;l\\aillll:"t da~ all <;11I(llIIl'lIl. 

PI ior 10 placill!' s'I1l1ples in Ihe rree7er. securily seals \\ere placed lIlTI' Ihe ('<'IPS :llld rClllailletlun 

Ihe hollies UIlC, "llL'lIed h~ lah(ll'all'r~ kchllil-ialls al NOIlh ('oasl l.ahOl aim il's. USA The day 

ancr .,ample l"C.J ' 'cellon. chillcd s~lIl1pk~ 111.'11.' 1l'lnoH'rI frolllihe (""'CI.er ami Jllal'Cll in ('oolelS 

Cllnlainillg icc I' I-.;ks. sl~ loli.lalll packing dllJls. hul,bk" lap packing I"aleria\. antlllc\\spaper tu 

prclclll hl'eahge IIISlIiaic salllpks. ami lu kccp S:1II1p1eS as cool as possihle, NOIlh Coafol 

I ahorator~ Chah~ IIrCuslod) limns "ere IiIkd out by AquatiCs Unlimited sia/Tlo idclllify 

samples. residl' Icsls Icquircd, alld 10 tloculllclIl persolls handllllg salllples Thesc Chaitl'; l,f 

Cuslml.\ Fonu" I 'cre placed in walcr lighl plasllc hag" and placcd ill<;ldc Ihe cooler ('o(l\ns wcrc 
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then wrapped in strong packing tape and fomarded by courier (Federal Express) directly to North 

Coast Laboratories. Samples \vere usually rec~ived by the laboratory \ ... i thin 72 hours after 

shipping. I to 2 Tilapia were harvested per plot and unmediately placed into plastic bags coded 

\\ith date and plot. then placed into coolers containing ice packs. One chilled or frozen whole fish 

or a fish fillet per plot \· ... ere then provided to \tIFK - Chemistry Department. Duplicate fish 

samples were fonvarded \ ... ith water and SOIl samples to North Coast Laboratories who then 

express delivered the fish samples to A..'iRESCO for analysis . 

2.S.1.1 IN - LAKE WATER SAMPLES 

Pre-treatment lake water samples were collected for Herbicide Residue Analysis (baseline - Day 0) 

on February 10. 1997 at 5 meters into the \ .... aterhyacinth plot. at the edge of the mat or 0 meters. 

30 meters and I no meters perpendicular to the plot edge at J. depth of less than 25 cm. from the 

lake surface. On the 11th February. the herbicides GI:phosate \\ere spra:ed on Plots .-\ and D. 2A 

D on plots B. C Plot E was kept as a Control Plot and was not spra~ed . Two hours after 

spraying (treatment day - 2 hr.). water samples \\-ere collected for herbicide residue analyses . 

n,ereafter. water samples were collected on Da: I . 2. 7. l-l. 21. and Day 30 corresponding to 

February 12. 13. IS. 25. \-Iarch -+ and 13. I ()97. respecti\ ely See Section 1.5 . I Herbicide 

Residues tor handling procedures. 

2.5.1.2 I:-.i - LAKE SEDI"IE:'-IT SA:VIPLES 

In - Lake sediment samples \\-ere taken b~ bortom dredge and placed in 8 ounce glass jars , Sample 

points were five meters inside the waterhyacmth plot and at 30 meters perpendicular to the plot. 

.-\fter collecting pre-treatment samples on Da~ O. samples were thereafter collected on Day I. Da: 

14. and Da: 30 Sec Section 2,5, I , I. In-Lake \\:~Her tor corresponding dates and Section 2,,5 , I 

HerbIcide Residues tor handling procedures . 

2.5.1.3 IN - LA~D WATER SAMPLES 

For sample colkctlon. bore holes \\ere dug by hand tools approxunately .5 meters in land from the 

plot area. Hob \\I!re dug Ie \\awr table depth. usu~il: 1 mete, .l..ftcr collecting pre-treatment 
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samples on Day O. sampks Ihelcalkr \\cre colkcled on Da~ 7. and Day JIl . See Section 2.5.1 .1. 

In-Lake Watcr Samples for corresponding dales and Seelion 2.5.1 Ilcrbicide Residucs for handling 

procedures . 

2.5.1.4 IN - LAND SOIL SAI\IPLES 

130re holes created alld used to coli eel samples for In- Land Waler \\ere also used for thc collection 

of In-Land Soil to dl,tcct any Illo\·cmcnt of the herbicidc Ihrough the \\ater lable. Soils at the 

bollolll of eaeh hole \\ere collected in a X Ollnl.:e glass jar h~ hand Allcl collecting pn:-Ireallllelli 

sampks on Day O. samples Ihereaner \\ere collected on Day 7. and Da~ .10. See Section 2.5.1.1. 

In-Lake Walcr Samples for corresponding dales <lnd Secllon 2 .. ). I I leI hicide Residues ror handling 

procedu res. 

2.5.1.5 FISII TISSUE SAMPLES AND OUSERVATIONS 

AHelllpts to keep various Tilapia species caged in 1.25 cubic meier wire cages either on thc lake 

bottolll or sllspended above it proved unreasible. On January 22. 1997 poles were driven into tire 

lake bolloll1 approximately 2 to ~ meters in rront of each plot. A lenglh of rope \\as thcn secured 

to each cage and tied ofT to Ihe pole. Another rope attaehcd to Ihe cage held 20 liter .!crry Cans to 

pro\ ide buoyancy ror the cage in ordcr to keep it from resting on the lake bottom. lleginnillg 

January 25. IQ97, local fishermcn \vcre conlracted to catch a minimul1l orlhree Tilapia per plot ror 

placemenl in the fish cages. The a\erage fish sun·i\altime inlhe cages \\as under 4R hours . 

Repealed allempls to imprm e and modiry calching techniques, transporl mclhods. holding lillie of 

IhL' fish prior 10 placelllcni in Ihe rages. cage plan'lIIenl in Ihc \\aler colullln. l'age lIlesh sile and 

Iype . . . railed 10 keep fish rrom dying \\ ilhin a couple of days . Wilhin 24 hours all lish began 10 

de\elop SlJles around the e~es. 1II0uth and sides. This \\as allrihuled plilllaril~ to Ihe lish colliding 

"ilh Ihe SIlks of the cages callsillg sClaldllng and bluising \,hidl allo\\cd s\lsccplihilit~ 10 

infection. resulting in lish dealh aOer a shorl period nUl ing \\aler qua Illy sampling il \\as 

delermined Ihatlo\\ oxygen levels cxisled arollnd Ihe fish cages \\ hich \\e feel creal cd condiliolls of 

stress and eonll ibuted to Ihe lish attcmpting 10 escape from Ihe cages and thus colliding \\ ith the 

cage sides as mentioned abm e It should be noled that nlllll<.:rOIlS attelllpts \\el e made \\ ith Ihe 



placement of approximately 50 fish in the cages over a two week period prior to Pre-Treatment 

sampling which resulted in minimal ')urv\\,al rates . 
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Fish collection for pre-treatment samples iDay t)~ were taken from the cages in a weakened state Or 

close to death. The inability to keep !ish ali-ye in the cages resulted in resorting to the capture of 

Tiiapia by cast or thrOVy' nets. This was succ.!ssfull~: accomplished by hiring a local fisherman to 

repeatedly and accurately throw a nct l!ong th{; edge of each plot until the desired number of fish 

\\cre harvested. Fish \\ere collected on Days 7 ::tnd : I by this method. 

In addition. behavioral obsen-ation of fry vuvenile fish) ill and around the plots aftcr herbicide 

application were noted while obsen'ing effic~cy of herbicides for all plots . Emphasis was placed 

on fish mobility and swimming posture. 

2.5.2 HERBICIDE RESIDlE .-\~AL "I'SIS PROCEDlRES 

2.5.2.1 SUMMARY OF RESIDCE .-\NAL YSES :'vlETHODS. MAKERERE 

L'NIVERSITY: 

Refer to the report from the lead scil.!:1tist (Professor ~yangababo) for herbicide residue studies . 

. -\ppcndix B. for procedures . 

2.5.2.2 SliMM..-\RY OF RESIDL"E :\)iAL YSES \lETHODS, ~ORTH COAST 

LABOR.-\ TORIES. l'SA: 

Herbicide residue analyses were conducted b~ \;crth Coast Laboratoncs follo\v'ing CS-EP-\ 

approved methods . The follo\\lng !S a summary or'those methods ' 

204-D WATER MATRIX 

Samples for analysis were salted ana :lc:d.ineC: so the protonated ::!.cid herbicides could be extracted 

into ether The herbicides \\ere then h~droi~z:!d to the free acids under basic conditions and the 

extract was reduced:n '.oiumc b~ ;otO~',apc~a,lon T:11~ -:~·aract \\as rcacidified. salt,~d \\ith the 



anal~ te!> extracted inlo dher. VolullIe redlll:lioll of Illl' Na!SO t lh ied cxlrad i!'; accolllplished by the 

llIicrosnydering and then the e'\t ract is deri\ atized b~ diazomdhane. The analyles arc taken lip ill 

hexane alld allalyzetlby OC-Een (US-EPA-R 151 ~lelhotls) 

2,4-1> SOIL MATRIX 

Samples ror analysis \\ere acitli lied to abolll pi I I . The prolonaled aeid herbicides \\ere Ihen 

extractctl into acetone ether sohent. The e:drad \\as then reduced in \olul1Ie alllilhell the 

herbicides arc h~ drolyzed to Ihe r. ee acids ulldel basic conditiolls, ck:allcd up \\ itll hexane i r 

necessar). le-exlraded illio MTI3E. and dcrivalil.lxlusillg di"7.0I"dhaIlL~ solulioll. The IIIdh~ l"led 

extracts arc then anal) zed usillg a dual COIUIllII syslem \\ ilh ECI)s (US-EP A-X 151 i'vIdhods) . 

GLYPIIOSATE WATER I\IATltlX 

Samples ror analysis \\ere fillered and analyzed on all IIPLC posl COIUIlIII syslem using a 

nuorescence detector (LIS-EPA 547 NCL Method) 

GLYPIIOSATE SOIL MATIUX 

A 5.0 gram soil sample was exlraeled \\illt 0.5 M KOII and Ihe glyphosate \\as chdated usillg an 

iron r.·01ll Chdex resin. II \\ as eluled \\ ilh acid and Ihe dunnl \\ as cleaned using n :Inion 

exchanged resin. Then Ihe extract was roto evaporaled 10 dryness anti rc - dissolved in acid. The 

sample is filtered ami analyzed on a IIPLe post-column s~stemusing a nuorcsccncc dcleetor (US

EPA 5·17 Net, I\klhod) 

2.4-1> I'ISII TISSUE MATRIX: ANIH~SCO LAIlOI{ATORmS. tlSA 

Fish lissllc salllpies \\ere sol\.elll exlmeled and tlte exlrael \\as tleri\ allzcd \\ ilh diazomethalle. The 

Illdhyl ester or the 2. 4-D is chrolllalographed 011 an fTX-" capillary (iC COhUll1I \\ ilh dcleclion by 

:Ul OIC ELCD ill the chlonnulcd mode. 
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GL YPHOSA TE FISH TISSUE MATRIX: ~OT ANAL YZED IN THE US (SEE SECTION 

2.5.1., HERBICIDE RESIDUE) 

HERBICIDE RESIDllE Ql'ALITY ASSl·R.-\~CE 

To ensure that sound laboratory and quality control practices were maintain~d througnout the 

analyses process. introduction of spikes. blanks and lab control samples \\ere included among 

samples tested in the CSA. Spikes are additional samples whIch have a quanuty of herbicide 

placed into a sample by a laboratory manger. but unknO\m to the technician. Blanks are samples 

which contain no herbicide. lab control samples are those samples which contain a kno\ ... n residue. 

Laboratory managers can then monitor results obtained from spikes. blanks. and control samples to 

evaluate technician performance and maintain the highest level of confidence and integrity possible 

for analyzing and reporting results. 

2.5.3 WATER QUALITY SA~IPLES 

Water quality parameters \\ere measured and samples collected for chemical analyses at pre

treatment tollow~d by sample collection as descnbed in Section 2.5.1.1 Water Residues. In - Lake 

Water. The samples for chemIcal analyses \\ere taken by hand from less than 0.50 meters below 

the water surface \\lth a label coded 0.5 liter plastic bottle and placed Immediately in a cooler 

contairung Ice packs . These samples "ere transferred on the da: of collection to ~atJonal Water 

and Se\\aage Corporation laboratories in Bugolobi and kept cool until anal~ zcd. 

The follo\ying Water Qualir: parameters \\ere tested: 

I. Water transparency \\as measured \\ itlt a Secchl disc . 

II . Temperature. and Olssohed Oxyg~n \\ere measured in the field USIng a hand held Onon Ylodel 

810 DO multimeter: 

III. pH was measured using a Hach EC 1 () pH multlmeter. Both meters were calibrated prior to 

use and checked before and after every sample collection exercise. 

1\ Phosphorus. Reacti\c (0.00 to 5 n() mg:L PO~:') \\as measured by the Hach PhosVer 3 method 

and Test" '\ T~lbe Proc~durc usmg Phos\·.:r : P!10sphatc Po\\dcr Pillo\\s : 



v. Phosphorus. Tolal (0 O() 10 .1.50 IllgiL PO .• 1 ) \\as Illc:lstJrl'l1 b~ · tilL' lladl PIIos Vt:r .1 with Acid 

Persulfate Digestion and Tt:st" N Tube Procedure using Potassiulll Persulfate t>tJ\\der Pillo\\s: 

H Nitritc. LR (0 to (>.JOO mg/L NO!· -N) \\as measured b~ the Di:l 7.utization Method using 

NitriVer J Nitrite Reagent Po\\der Pillo\\s: and 

\ii. Nitrate. MR (0 to 45 mg/L NUl -N) via the Cadmiulll Rt:duclion l\icthOllusillg NitraVer 5 

Nitrate Reagent Po\\der Pillo\\s and a I tach DREIJ2010 Speclrophotollll'h:r. 

2.5.4 BIOTA - PIIYTOPLANKTON, ZOOPLANKTON, AND ClILOIUWIIYLL-3 

2.5.4.1 PHYTOPLANKTON SAI\IPLES 

Water samples for ph~ toplankton anal~ SIS were collected \\ ith an inlL'gratl'd ().:" liter \\atel samplcr 

from 2 points per plot, 5 meters illto tile \\aterhyacinth llI:lt and at the edge or () llIe1crs fmlll the 

plot. Aller each sample collection the water \\as placed into plastil' sample bollles :lnd fixed with 

Lugo\'s Iodine to prcscnc the algal cells. Pre-Treatlllent and Post-Treatmt:nt salllpies \\ere 

collected on thc samplcs days presented in section 2.5.1 .1 Water Residues. In- take Water. 

Samplcs wcrc placed in coolers containing icc packs followed by storage at Makererc Uni\'L'rsit~: 

pending sample analysis . In the lahoratory. I ",I fron, each salllple \\as placed in a Sedge\\iek 

Railer Cell (a counting ehalllber) . The chamber \\as then placed IIndl'r a microscopc. \\ht:n: algal 

cells wert: identified and counted, 

2.5.4.2 ZOOPLANKTON SAI\1I'LES 

Waler s:""pks 1(11· Zooplanktoll anah sis \\Cle colkclt'd \\ itll all illlt'glalcd (} <; lill'r \\aler s:II""kr 

from 2 points per plot. 5 meters into the \\aterh~ acinth l11at and at the edge or () llIeters flOm the 

plot. liJI all five pluts, Samples lill' 1.ooplankton StIllJ) \\ere rl'tiun:d ill \ 01 III Ill' h~ filtering through 

a ()llmiCl"OlIlIet alld illlmcdiatel~ presened in 5";, fonl1aldeh~de solution Pre .. nd Post Treatment 

s:lIl1ples were collected on Ille samples days prest:nted in Section 2<; I. I Water Residues. III-Lake 

Waler Samples \\cre placed in coolers containing icc packs and Ihen placed in storage at 

I\takercrc Univcrslty pending sample anal~ sis . Planktoll e:xalllination and study \Vas can ied 0111 

\\ ith thc aid of an invcrted microscope on scdimcnted \\ holc samples Idl'nt ification or ta'(oll \\as 

made while cOllnting. 
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2.5.4.3 Cm..OROPHYLL a SAMPLES 

Water samples for Chlorophyll - a analysis were collected with an 0.5 liter plastic bottle just under 

the lake surface from 3 points per plot, 5 meters mto the waterhyacinth mat, at the edge or 0 meters 

from the plot, and 30 meters perpendicular to the plot for all five plots. Pre and Post Treatment 

samples were collected on the samples days presented in Section 2.5.1 .1 Water Residues, In-Lake 

Water. Samples were placed in coolers containing ice packs and then placed in storage at the 

Fisheries Research Institute, Jinja pending sample analysis. Chlorophyll -a concentrations were 

analyzed per Stainton et al. 1974. 

2.5.5 MACROFAUNA SAMPLES 

Two primary niches for macrofauna were sampled in four locauons per plot: namely macrofauna 

that inhabit the benthic niche and those that inhabit the root systems and debris niche of a 

waterhyacinth mat. Those locations specifically were Bottom Sediments (5 meters inside the weed 

plot and 1 meter inside the weed plot) and below water hyacinth biomass (waterhyacinth roots and 

debris) 5 meters inside the weed plot and 1 meter inside the weed plot. Two samples were collected 

from each location. were collected pre-treatment (baseline - Day 0), 2 Hours (2 Hr.) post 

treatment and thereafter as described in Section 2.5 .1.1 Water Residues, In - Lake Water. All 

samples were transported to the Fisheries Research Institute (FIRl) in Jinja for storage until 

analyzed. 

2.5.5.1 MACROFAUNA BIOMASS SA~IPLES (BELOW WATER LINE) 

Macrofauna from the root mass and debris were sampled at each location by using a O.15m: 

quadrant randomly thrown onto the waterhyacinth mat at the abovementioned locations. Plant 

mass was pulled from within the qUadrant and placed immediately into a wash basin, the petioles 

and leaves cut away from the root system. and the remaining contents of the basin (roots, debris, 

and water) placed into a plastic bag and transported to the FIRI laboratory. In the lab 

waterhyacinth roots and debris were then sprinkled with ethanol to flush out macrofauna which 

were then handsorted by genus and counted. 
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2.5.5.2 BENTHIC MACROFAUNA SAMPLES 

Bcnthic macrofauna wcre samplcd at cach location by collecting bcnthic matcrial using a ponar 

grab with a maximum grab area of 245 cm' . TIle contents of the grab wcrc thcn placed into a 

plastic bag, transported and storcd at the FIRllab for analysis. In thc lab bcnthos were washcd in 

a large sieve with a mcsh of 400 microns before the organisms were pickcd and prcserved in 10% 

fonnalin for further idcntifieation and counting. 

2.5.6 HERBICIDE EFFICACY SAMPLES 

Herbicide efficacy, or cffectivcness, was recorded pre treatment alll.lthereafier as described in the 

til11e1inc of Section 2.5. , . I Water Residues, In - Lake Water. Visual observations of the 

waterhyacinth plots were made to documcnt general <Uld specific appearance of treated and 

untreated watcrhyacinth in addition to hcalth of surrounding aquatic and terrestrial vegetation and 

crops. Efficacy was rated on a scale of () to 10 (0 being 0% healthy plants and 10 being 100% 

healthy plants), zero equivalent to complete necrosis (death) and 10 to a healthy plant. Several 35 

mm color photographs were taken of each plot to document and support herbicidc efficacy 

evaluations. 

2.5.7 PUBLIC AWARENESS CAMI'AIGN 

On 25 November, 1996 the Water Hyacinth Unit and Aquatics Unlimited visited with Mukono 

District Center, LC III, and LC I officials to seek their cooperation and assistancc for In-Lake 

Herbicide Trials. Through their sllpport, public scnsitization programs were organized and held at 

two schools in Mubanda and Butere villages (Wazimenya Bay communities) on November 29, 

1996 for the purpose of educating the villagers on GoU efforts for controlling waterhyacinth, and 

the need 10 conduct In-Lake herbicide trials. Following introductions and discllssion on the 

govenlmcnt's efforts, a video developed by the University of florida - Center for Aquatic Plants 

presenting integrated control efforts in the USA that was dubbed into Luganda was shown to the 

participants . A question and answer session then took place which addresscd the concems raised 

by the participants, particularly with respect to herbicides. TIle meetings concluded with the 

communities agreeing to support activities related to the herbicide trials. 
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Prior to the herbicide application, fliers (handouts) in Luganda and English were distributed to the 

adjacent villages with suggestions to follow during the 30 day trial period. Signs were placed in 

front of each plot identifying the area as a herbicide trial site. requesting that persons stay away 

from the area.. and identifying the Ministry responsible for the exercise. In addition, local leaders 

supported efforts by patrolling the area and reminding persons not to c::u-ry out certain activities 

within the treated areas during the 30 day trial period. 

On February 19, 1997, eight days after the herbicide application. members of the Parliamentary 

Sessional Committee on Agriculture, a member from the Sessional Committee on Natural 

Resources. several reporters and film crews, the Water Hyacinth Vnit and Aquatics Unlimited 

proceeded to Wazimenya Bay from Monyoyo Boat Landing in the FIR! vessel MPUTA. Members 

were briefed on the exercise and encouraged to ask questions related to the exercise. Footage of 

the outing appeared on UTV and in The New Vision. Regional Countries were informed of 

herbicide trial activities prior to actual commencement through the Lake Victoria Fisheries 

Organization inaugural Council of Ministers meeting that was held in Kampala Uganda on 19lh 

December 1996. Additionally, several articies appeared in The Monitor, The New Vision, and Tae 

East African Newspapers. 

2.5.8 GENERAL CONSTRAINTS 

On several occasions during the 30 day sample collecrion period migratory mats invaded the In

Lake trial site area making it difficult. U1 some cases impossible. to access plots to make 

observations. collect data. or to collect samples. Every attempt was made to reach plots. but 

decisions were made pn occasions to abandon efforts to reach heaVIly infested plots. See Table 6, 

Waterhyacinth coverage around piots on various test days . 

The In Lake Herbicide Trials sample collection period was restricted to thirty days (February 10 to 

ylarch 13, 1997) due to the emergency nature of the waterhyacinth control program, financial 

constraints. and the need to complete the herbicide verification and Environmental Impact 

Assessment processes . The verification studies in the Laboratory at Kituza Experimental Station 

began in late 1995 followed by those in ponds at Pan - Lake. Kajansi in January 1996 (herbicide 

application occurred on Ylay 17. 1996). Therefore. trials have actually been in progress for 17 
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months at the timc of writing, and thc entire proccss should be viewcd as having nottakcn place in 

any great haste, bllt as having moved forward methodically and scientifically. Fonnulations of the 

selected herbicides have been in lise for many years in Uganda. In addition, 2,4-D has been used in 

aquatic plant control projects for over 50 years and Glyphosate has been in use for approximately 

the past 25 years. "nlese herbicides are NOT new but have been tested in Uganda to obtain in

country data on their associated environmental impacts, and make dctenninations as to their 

usefulness in the water hyacinth control program. 
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Table 3. Waterhyacinth coverage around plots on various test days. The presence of 

migratory water hyacinth mats during sample collection has been recorded as follows: None = 
no migratory hyacinth mats in the vicinity of sample collection points, Scattered = up to 75% 

coverage in vicinity of sample coUection points, Present = greater than 75 % coverage in 

vicinity of sample coUection points. 

DATE DAY PLOT DISTANCE FROM EDGE OF PLOT 
o METERS 30 METERS 100 METERS 

10/2/97 P A present present present 
E present present present 
B scattered scattered scattered 
C scattered scattered scattered 
D scattered scattered scattered 

1112/97 2 hr. A none none none 
E none none none 
B none none none 
C none none none 
D none none none 

12/2/97 1 A none none none 
E none none none 
B none none none 
C none none none 
D none none none 

13/2/97 2 A scattered scattered scattered 
E scattered scattered scattered 
B present present present 
C present present present 
D present present present 

18/2/97 7 A present present present 
E none scattered present 
B present present present 
C present present present 
0 none scattered present 

25/2/97 14- A scattered present present 
E none scattered scattered 
B none none none 
C none none none 
0 none none none 

04/3/97 21 A present scattered scattered 
E ~resent present present 
B present present present 
C present present present 
D present present present 

13/3/97 30 A scattered scattered scattered 
E present present present 
B scattered none none 
C scattered none none 
0 scattered none none 
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3.0 RESULTS AND DISCUSSION: IN lAKE HERBICIDE TRIALS 

3.0.1 HERBICIDE RESIDUES 

Standard toxicological charactcristics of the candidate hcrbicides arc shown in Tablc 4. "nle LCso 

values are residue conccntration Icvels that would have to persist for 96 hours in order to be IClhal 

to 50% of a population. Acutc Oral LD50 Icvels rcfer lo a single orally administered dose of a 

substance that is Icthalto 50 % of a animal test population. 

Maximum Contaminant Levels (MCl) is the level considered protective of a person "...tIO in lheory 

may drink watcr or eat fish althat level of contamination everyda~ ortlis or hcr lifc. Data on MCl 

levcls are given in Table) 

111corelical persistencc of the aquatic herbicides 2, 4 D and Glyphosate are prescntcd in Table 6. 

Various methods of dissipation or dcgradation are rcsponsible fur the persistcnce of lhe herbicides 

as shown in the table, and watcr temperaturc plays an important role in this process since coldcr 

watcrs slow down biological activity. 

Table 4. Toxicological characteristics of the candidate herbicides, Source: WSSA Ilerbicide 

Handbook, 7th Edition, 1994 (Weed Science Society of America), 

FISH AND INVERTEBRA TES1 
HERBICIDEffEST ORGANISM 96-HOUR ACUTE ORAL 

1 LC50 (mg L- ) LDso (RATS) 
Fish Only [mg/kg] 

GLYPHOSATE-RODEO 
Rainbow trout >1,000 >5000 
Carp >10,000 
Bluegill sunfish >1,000 
Daphnia 48 hr LC50 - 930 

2, 4-0 - WEEDAR 64 
Rainbow trout 250· 
Bluegi" sunfish 524* 1,161'-
Daphnia 48 hr. LC50 - 184* 

*Values arc provided for 2,4 0 dimcthylamine salt technical 

.. Rhone Puulcnc AG Company, Material Safety Data Sheet for WEEDAR M, 1995 
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Table 5. Maximum Contaminant Levels (MCL -USA) for the candidate herbicides. Source: 

United States Government Printing Office Access, 1997. 

Herbicide Potable Water (J.Lg L·t)1 Fish/Shellfish (mg Kg"lr~ 

2,4-0 70~ 1.00/1.005 

Glyphosate 7003 0.25/3 .0C> 

Notes: 

1. 1 I-t.g L" is equal to 1 mgIL x 10-6 or 1 part per billion (ppb). 
2. USEPA - 40 CFR 141.61 (c) (9), Federal Register, December 30, 1992. Revised as of 

30/12/96 
3. USEPA - 40 CFR 141.61 (c) (27), Federal Register, January 17, 1994. Revised as of 30/12/96 
4. 1 mglkg =1 mgIL x 10"3 or 1 part per million (ppm). 
5. USEPA - 40 CFR 180.142 (t), Federal Register, revised as of July 1, 1996. 
6. USEPA - 40 CFR 180.364 (b), Federal Register, revised as of July 1, 1996. 

Table 6. Persistence of aquatic herbicides in water vary due to differences in 

environmental conditions. Source: WSSA Herbicide Handbook, 7th Edition, 1994 (Weed 

Science Society of America). 

Herbicides 

Glyphosate 

lAD 

Method of Disappearance 

Microbial 
Adsorption 

Microbial 
Photolysis 
Plant Metabolism 

Notes: * distilled water 
**wann water ponds 

3.0.1.1 IN-LAKE WATER SAMPLES 

\1akerere University - Kampala 

Half life in water 
in days· 

14 days 

7-48 days 

Typical half live 
in days for ponds** 

< 2 days 

< 5 days 

2.4-0: 2,4-0 concentrations in water from in and near the treatment plots ranged from a 

maximum of 175~ L·r (l75ppb) to a minimum of< 0.01 ~ l ·1 (0.01 ppb). Maximum levels 

appeared two hours after application. Samples taken 5 meters inside the mat (treatment plot) 



initially exceeding the MeL's and within 24 hours levels were below thc MeL in all plots for the 

remainder of thc trial pcriod. Rcfcr to Appcndix D for furthcr dctails . 

GL YPIIOSATE : Glyphosate concentrations in watcr ranged from a maximum of 245~lg L') 

(245ppb) to a minimum of < 0.01 ~lg L') (0 .01 ppb). Maximumlcvcls appcarcd two hours aftcr 

application. Samples takcn 5 meters inside the mat were at all times below the MCL in all plots. 

Rcfer to Appendix D for furthcr details . 

North Coast Laboratories, liSA 
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A total of 160 water rcsiduc samples wcre schcdulcd for collcction and 192 rcsiduc samplc 

analyses ''''ere to be conducted. 11le reason for higher residue analyses (192) vs. water residue 

samples collccted (160) is due to double sampling at Plot E, the control plot, for 2,4 0 and 

Glyphosatc. Because migratory mats blocked acccss to plots and minor samplc bottlc breakage 

occurred, fewer samples wcre actually analyzcd. l11e total number of samples analyzcd for 

herbicide residues in water was 156. Hcrbicide residue levels from North Coast Laboratories arc 

discussed below and presented in Table 7. 

2,4 - D: 2,4-0 concentrations ranged frolll non-detectable to 560 ~tg L') (560 ppb) . The highest 

level appeared two hours after application with the sample taken 5 meters inside the treated plots 

(Table 10), which coorisponds to the highest 2, 4-0 concentrations detected at Makerere 

University . Analysis reveals that the Ma'(imum Contaminant level (Mel) for drinking water of 

70 ~tg L') (70 ppb) was never exceeded outside the treatment area (c.g . edge, 30, and 100 meters), 

and within 4R hours residue le"els were nearing the MCL insidc the tn.:atlllent area .. Residue levels 

of 2,4-0 could periodically be detected directly inside (5 meters in) the treated plots to levels of 1.0 

~Ig L') (1 .0 ppb), the minilllum laboratory detection le"eI for 2,4-0 watcr residues. 

GL YPIiOSATE: Glyphosate concentrations in water rangcd frolll non detectable to 500 ~Ig l ' ) 

(500 ppb) . 11le highest level appeared two hours after application from a s<unple taken 5 meters 

insidc the treatment area (Table 10), which again coo responds to lhc highest glyphosate 

concentrations detected at Makerere University. Analysis rcveals that for collected samples the 

MaximulII Contaminant Level (MCL) for drinking water of 700 ~lg L I (700 ppb) was ncver 
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exceeded either inside or outside the treattnent area (e.g. 5 meters inside, edge, 30, and 100 meters). 

Glyphosate residues on Day 2 (48 hours after application) were not detected inside (5 meters in) or 

outside the treattnent areas and they remained undetectable for the balance of trial period. The 

minimum laboratory detection limit for Glyphosate residues in water samples is 5.0 f.tg L·' (5.0 

ppb). 
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Table 7. Herbicide residues for In Lake water collected from herbicide plots in Wazimenya 
Bay, Lake Victoria following treatment of water hyacinth with maximum rates of 2, 4-D and 
Glyphosate. Residues reported in flg L-1 (ppb). 

Time after treatment 

Plot Site 0 2hrs lday 2 7 14 21 30 

A(Glyphosate) 0 140 69 0 0 0 0 
I 42 0 0 0 0 0 0 
2 0 0 () 0 0 0 0 () 

3 0 0 0 0 0 0 0 0 

O(Glyphosate) 0 0 500 0 0 0 () 

I 17 0 0 0 0 0 0 
2 () 0 0 0 0 () 

3 0 0 0 () 0 0 0 

B(2,4-0) 0 0 160 14 120 :; 2 0 () 

I 33 2 () 0 0 0 

2 0 0 0 0 0 0 
3 0 2 0 0 () () 0 

C(2,4-0) () 0 560 52 0 0 2 

I 0 43 0 () 0 0 
2 0 7 0 0 0 0 
3 2 0 () () 0 

E(Control) 
Glyphosate 0 0 () 0 0 () 0 0 

I 0 0 0 () 0 0 0 

2 () 0 0 0 0 0 0 
3 0 0 0 0 0 0 () 

2.4-0 0 0 0 0 0 0 0 0 0 
I 0 0 0 0 () 0 
2 0 0 0 0 0 0 0 0 
3 0 0 () 0 0 0 

Site 0 = inside treated plots, I = edge of treated plot, 2 = 30 meters from treated plot and 3 = 100 
meters frOIll treated plot - = no data collected_ 



3.0.1.2 IN-LAKE SEDIMENT SAMPLES 

Makerere U Diversity - Kampala 

2,4 D: 2, 4-0 concentrations ranged from a maximum of 0.002 mg kg-I (0.002 ppm) to a 

minimum of < 0.001 mg kg-I (0.001 ppm). Maximum levels appeared on the day of application 

with samples taken 5 meters inside the mat. Residues were detected on Day 14 five meters inside 

the treatment area and on the treatment area edge. 

GL VPHOSATE : Glyphosate concentrations ranged from a maximum of 0.001 mg kg-I (0.001 

ppm) to a minimum of < 0.001 mg kg-I (0.00 I ppm). Maximum levels appeared on the day of 

application with samples taken 5 meters inside the treatment area and appeared on Day 14 five 

meters inside the treatment area and on the plot edge. Refer to Appendix B for further details . 

North Coast Laboratories. USA 
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A total of 40 sediment residue samples were scheduled for collection from which 48 residue sample 

analyses were to be conducted. The reason for higher residue analyses (48) vs. sediment residue 

samples collected (40) is due to double sampling in Plot E. the control plot. for 2.4-0 and 

Glyphosate. Because migratory mats occasionally blocked access to plots and some sample bottle 

breakage occurred. the total number of samples analyzed for herbicide residues in water was 38. 

2,4 - D: 2,4-0 was non detectable in the samples during the trial period. (See Table 8). The 

minimum laboratory detection limit for 2.4-0 in soil residues is 1.0 f.1g g-I (l.0 ppb). 

GL YPHOSATE: Glyphosate was non detectable for all samples during the trial period (See 

Table 11). The minimum laboratory detection limit for Glyphosate in soil residues is 0.05 Ilg g.1 

(0.05 ppb). 



Table 8. Herbicide residues for In-Lake sediments collected from herbicide plots in 

Wazimcnya Bay, Lake Victoria, Uganda, following treatment of water hyacinth with 

maximum rates of Glyphosate and 2, 4-D. Residues reported in Jig L·1 (ppb). 

Time after treatment (days) 

Plot Site 0 1 14 30 

A(Glyphosatc) () 0 0 
I 0 0 () 

O(Glyphosatc) 0 0 0 0 () 

I 0 0 0 

B(2,4-0) 0 0 0 () 

I 0 0 0 0 

C(2,4-0) .0 0 0 0 
I 0 0 0 

E(Control) 
Glyphosate 0 0 0 0 

I 0 0 0 

2, 4-0 0 0 0 0 
I 0 0 0 

28 

Site () = Inside treated plots and I = outside edge of treated plots - = indicates no sample analysis 
available. 

3.0.1.3 IN-LAND WATER SAMPLES 

Makercre University - Kampala 

2,4 D: 2,4-D was non detectable for all samples during the trial period , Refer to Appendix B for 

further details, 

GL YPIIOSATE: Glyphosate was non detectable for all samples during the trial period. Refer to 

appendix B for further details, 
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North Coast Laboratories, USA 

A total of 15 water residue samples were scheduled for collection from which 18 residue sample 

analyses were to be conducted. The reason for higher residue analyses (18) vs. water residue 

samples collected (15) is due to double sampling Plot E. the control plot. for 2.4-0 and glyphosate. 

Because migratory water hyacinth mats periodically blocked access to plots or sample bottle 

breakage occurred. the total number of samples analyzed for herbicide residues in the In-Land 

water was 14. 

2,4-D: 2.4-0 was not detected in the In-Land water samples except on one occasion. The only 

detected sample (27 f,.lg L·1
) occured seven days after application in Plot B (See Table 9). The 

MeL for that one detectable sample fell within the allowable level for drinking water of 70 f,.lg L·1 

(70 ppb), but it was believed that this one detection was an anomoly. The discovery of 2, 4-0 in 

this one In-Land water sample was not expected and it is highly Wllikely that movement of the 

herbicide occurred through the water table; 2,4-0 was not detected in Plot C. Prior to Oay 7 

sampling, local villagers observed that Plot B borehole had dried out and no water would be 

available for sample collection. Local leaders took it upon themselves to dig another hole so that 

the scientists would have water to collect, but dug a large diameter hole closer to the lake edge 

(approximately I meter) than the 5 meters In-Land described in the design. The new bore hole was 

at a point where the herbicide application occurred very close to the lake edge. After collecting the 

water sample from the new borehole, villagers were requested by Aquatics Unlimited to deepen the 

original hole so that Day 30 samples could be collected per the design. The detection of 2.4-0 in 

this instance should be viewed with some unknov.n factors in mind. and in retrospect. the sample 

should probably not have been taken. Unknov .. n circumstances and events that occurred prior to 

digging the new hole are likely to have contributed to residue detection. The minimum laboratory 

detection limit for 2A-0 water residues is 1.0 J..Lg L·1 (1.0 ppb). 

GL YPHOSA TE: Glyphosate concentrations were non detectable for all samples during the tnal 

period. (See Table 12). The minimum laboratory detection limit for Glyphosate residues in water 

is 0.05 f,.lg L·1 (0.05 ppb). 
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Table 9. Herbicide residues for In - Land water and soil froUl hel"bicide plots in Wazimenya 
Bay, Lake Victoria following treatment of water hyacinth with maximum rates of Glyphosate 
and 2,4-0. Residues reported in J.1g L" (ppb). 

Time after treatment (days) 

Plot Material 0 7 30 

A (Glyphosate) Soil () 0 
Water 0 0 0 

o (Glyphosate) Soil 0 0 
Water 0 

B (2, 4-0) Soil 0 0 0 
Water 0 27 0 

C (2, 4-0) Soil 0 0 
Watcr 0 

E(Control) 
Glyphosate Soil 0 0 0 
Glyphosate Water 0 tJ (J 

2,4-0 Soil 0 () 0 
2,4-0 Water 0 0 () 

-= No data analysis available 

3.0.1.4 IN-LAND SOIL SAMPLES 

Makerere lJniversity - Kampala 

2,4 0 : 2,4-0 was non detcctable for all samples during the trial period. Refer to Appendix B for 

further details. 

GL VPHOSATE: Glyphosate ,\as non detectable for all samples during the trial period. Refer to 

see Appendix B ror rurther details 
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North Coast Laboratories, USA 

A total of 15 soil residue samples were scheduled for collection from which 18 residue sample 

analyses were to be conducted. The reason for higher residue analyses (18) vs. soil residue 

samples collected (15) is due to double sampling Plot E. the control plot. for 2,4-D and glyphosate. 

Because migratory mats blocked access to plots or sample bottle breakage occurred., the total 

number of samples analyzed for herbicide residues in the In-Land water was 16. 

2,4-0: 2,4-D was non detectable for all samples during the trial period (See Table 9). The 

minimum laboratory detection limit for 2,4 D soil residues is 1 ).1g g.1 (1 ppb) . 

GL YPHOSA TE: Glyphosate was non detectable for all samples during the trial period. (See 

Table 9). The minimum laboratory detection lintit for Glyphosate in soil residues is 0.05 f.Lg ·1 

(0 .05 ppb). 

3.0.1.5 FISH TISSUE SAt\1PLES At'W OBSERVATIONS 

FISH TISSUE RESIDUE ANAL YSIS 

Problems associated with collecting fish tissue were discussed earlier in Section 2.5.1.5, Fish. Pre

treatment day had a total of three fish collected. Day 2 had four fish collected. and Day 21 had four 

fish collected. On Day 2, plot C was infested \\ith waterhyacinth and fish from that plot were not 

harvested. Day 21 was actually collected on Day 28 because waterhyacinth mats prevented 

fisherman from catching fish on that day. On Day 28 fish capture was attempted at plot C but 

after several hours of attempting to catch fish the effort was abandoned. Local fisherman stated 

that this section of shoreline was historically unproductive and capture was made more difficult by 

clear skies coupled with a high mid day sun which they c1auned was not conducive to the presence 

of fish. 

All pre-treatment fish samples were inadvertendy sent to the Al'lRESCO Laboratories in the US 

for analysis. Therefore, samples were not inunediately available for sampling at MUK.. After 

realization of thIs problem, the fish samples were then sent back by courier to Uganda by 
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ANRESCO Laboratories so that duplicate analyses could bc conducted in Uganda. Due to delays 

whilc in transport, samples werc received in a highly decomposed state. This decomposed state did 

not prevent the ability to analyze the samples, but the bacterial activity related to the decomposed 

fish would brcak do\\n both 2,4-0 and glyphosatc in the fish tissue. Also, the samples were 

returned as a composite (all samples were ground into a single samplc) for one srunple analysis. 

Makerere University - Kampala 

2,4-D: 2,4-D was not detectablc in fish for Day 2 ruld Day 21 samples. Ilowcvcr pre-treatmcnt 

samplcs retuflled from the USA for analysis at MUK tested positivc for 2,4-D at trace levels. 'Ille 

positive result for this samplc was not expected since application of samples had not yet occurred 

(pre-treatment). TIle sample was most likely contaminatcd either at ANRESCO or MUK 

Laboratories during handling, or the decaying fish may have produccd some chcmical intcrfcrencc 

that showed up as 2, 4-0. See Appcndix B for further details. 

GLYPHOSATE: Glyphosate was not detectable for Day 2 and Day 21 samplcs. Pre-trcatment 

samples returned from the USA for analysis at MUK tested positive for Glyphosate at a level of 

0.02 mg kg'! (0.02 ppm). The positive result for this sample was not expected since application of 

samples had not yet occurred (pre-treatment), and was likely contaminated at ANRESCO 

Laboratories or at MUK laboratory during handling, or the decaying fish may have produced some 

chemical interference that showed up as glyphosate.. Sec Appendix B for further dctails . 

ANRESCO Laboratories, USA 

A total of 18 fish residue analyses were scheduled. A total of I I fish tissue were analyzed. 

2,4-D: 2,4-D was non detectable in fish tissue samples during the trial period. foish fry werc 

visible at most times in all sample points at all plots. Behavior and mobIlity were normal at all 

timcs. No dead fish were ever observed. The minimum detcction lilllit for 2,4-D in fish tissue is 

0.05 mglkg (0 .05 ppm or 50 ppb). See Table 10 for results. 
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GL YPHOSA TE: See section 2.5.1, Herbicides Residue for a discussion on Glyphosate and fish 

residues. 

COMPARISON OF RESULTS: Results obtained by Ugandan and USA labs followed a similar 

trend of rapid dissipation over the 30 day sampling period although maximwn residues reported by 

the labs differed. This may be attributed to holding time of the sample prior to analysis or to 

temperature of the samples during the holding time. Power outages of up to 6 hours cut power to 

refrigerators at MUK on several occasions that may have lead to microbial degradation andlor 

lower levels of residues being detectable. 

Table 10. Herbicide residues for Fish Tissue from herbicide plots in Wazimenya Bay, Lake 
Victoria following treatment of water hyacinth with maximum rates of Glyphosate and 2, 4-0. 
Residues reported in mg kg -1 (ppm). North Coast Laboratories, USA. 

Time after treatment (davs) 

Plot Material o 7 21 

A (Glyphosate) Tilapia 
o (Glyphosate) 
B (2,4 D) Tilapia o o o 
C (2,4 D) 
E (Glyphosate) Tilapia 
E (2.4 D) o o o 

- = No data analysis available 

FISH OBSERVATIONS 

A total of 30 observations were to be made during the trial, but due to migratory mats fewer 

observations wert> possible. As discussed previously. fish would not survive in the cages which 

resulted in observing fish in and aroWld the plots. As a result, fish were not restricted in movement 

and were free to travel in and out of plots representing a more normal and natural event. Fish fry 

(juveniles) observed during the trial period were fOWld behaving nonnally, displaying typical 

swimming posture and mobility at all points within the plots. 
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3.0.2 WATER QUALITY SAMI'LES 

Parametcrs sampled and tcsted for wcre Secchi dcpth, watcr tcmperature, pH, dissolved oxygen, 

Phosphorus and Nitrogen. Most parameters were samplcd or tested during thc trial period with 

several waterhyacinth mat obstructions preventing samplc collections on certain dates. It should 

be noted that Illany environmental factors can influencc watcr quality rcsults. Thesc include algae 

blooms, wind and watcr generated water currents, stoon and rain events, air pollution and the 

resulting deposition of dust, soil, or ash particles from cooking, grassland fires, garbage 

incineration, and smoke stack emissions, or discharge of emucnts 10 name but a few sources. The 

prescnce of migratory water hyacinth is another source to influence water quality and was recordcd 

during the trials (See Table 3). "Ille results presented below, howcver, arc reported to be in 

agreement with those tested for during routine sampling exercises conducted by Uganda's National 

Water and Sewerage Corporation at Gaba II Water Works. See Appendix C for a detailed report 

by the lead scientist (Mr. Samuel Matagi) for Water Quality Studies. 

3.0.2.1 SECCIU DEPTH SAMPLES 

Secchi Depth varied between a minimum of 0.100 meter to a maximum of 1.64 meters; the mean 

levels varied from a minimum of 0.59 meters to a maximum of 1.23 meters . Secchi Depth 

readings increased as distances increased away from the plots into open water. Secchi Depth was 

not likely to have been affected by limited herbicide treatments or decaying vegetation, but would 

have becn influenced more by natural conditions such as algae blooms, stoon events, wind induced 

currents or upwellings, and migratory waterhyacinth mats. 

3.0.2.2 WATER TEMPERATURE SAMPLES 

Water temperatures were constant throughout the trials fluctuating betwcen a minimum 24 .3 (' to a 

maximum of29.1 C. The minimum mean was 26.2 C and the maximulll mean was 26.8 C. No 

significant differenec was observed beh\leen plots, however temperatures were observed to be 

cooler 5 meters into the mat and increased at distances away from the plots into open waters . 

Temperatures are not likely to have been affected by the limited herbicide treatments or decaying 
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vegetation, but would have been influenced more by natural conditions such as solar radiation, 

cloudy or hazy conditions, wind induced currents or upwellings or migratory water hyacinth mats. 

3.0.2.3 pH SAMPLES 

pH values varied widely within and between plots from a minimum of pH 4.72 to a ma.ximum of 

pH 8.64. No significant differences were observed between plots and the control plot,. however 

sample points 5 meters into the plot generally had lower pH readings and pH increased into the 

open water areas . Migratory hyacinth mats and decomposition of treated and untreated hyacinth 

were also likely contributors to widely varying pH values. 

3.0.2.4 DISSOL YED OXYGEN SAMPLES 

Dissolved Oxygen (DO) fluctuated within plots during the trial period ranging from a minimum 0.4 

mgIL (0.4 ppm) to a maximum of 7.2 mgIL (7 .2 ppm). The mean DO levels ranged from a 

minimum of3 .0 mg/L (3 .0 ppm) to a maximum mean of 5.3 mgIL (5.3 ppm). DO levels usually 

increased with greater distance from the plot edge into open water areas. DO levels did not differ 

significantly between treated plots and the control plot. Migratory water hyacinth mats were 

probably the most influential factor affecting DO readings, but waves or wind induced currents and 

upwellings could also have played a factor. Migratory hyacinth mats block sunlight thereby 

reducing phytoplankton oxygen production. In addition. naturally occurring decomposition or 

herbicide induced decomposition also cause reductions in DO levels . See Table 3 for information 

related to the presence of migratory hyacinth mats on sample days. 



The effects of various levels of waterhyacinlh management schedules on dissolved oxygen 

concentrations. Source: Benefits of Maintenance Control of Waterhyacinth, Aquatics 

Magazine, Joyce et.al., 

Percent of 
Area Covered 

Prior to 
Control 

0 
5 
25 
50 
100 
100 
Unsprayed 

Average 
Dissolved 
Oxygen 

Concetratiolls 
mg/l 

10.3 
9.3 
4.0 
1.6 
1.3 
2.0 

3.0.2.5 PIiOSPHORllS, REACTIVE (PO/-) AND PHOSPHORUS, TOTAL (PO/-) 

SAMPLES 
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Reactive Phosphorus concentrations ranged between 0.01 mg/L (Ull ppm) to a maximum of 0.42 

mglL (0.42 ppm) the trial period. The mean levels for Reactive P ranged from a minimum of 0.0 I 

Illg/L «U) I pplIl) to a maximum mcall of 0 .075 Illg/L (0.075 ppm) DilTcrcllccs wcre observed 

within plots and Rcactive P concentrations levels usually decreased with greater distance from the 

plot edge into open water arcas. Migratory watcr hyacinth mats were probably the most illnuential 

factor alTecting Phosphorus readings, but weather, water currcnts ruld upwcllings could also have 

played a factor. No significant dilTercnccs wcre obscrvcd hetwcen plots and thc control plot. 

Total Phosphorus conccntrations ranged betwccn a minimum of (J.O I mg/L «Ull ppm) to a 

maximum of 1.33 mg/L (1.33 ppm) during the trial period '1llC mean Icvels for Total P rrulgcd 

from a minimum of 0.15 mglL (0. 15 ppm) to a maximum mcan of 0.36 mglL (0.36 ppm). No 

significant dilTerenccs were observed bctwcen plots and the control plot, but differcnces did appcar 



within plots. Total P concentrations levels usually decreased with greater distance from the plot 

edge into open water areas. Migratory water hyacinth mats were probably the most influential 

factor affecting Total P readings, but waves or wind induced currents and upwellings could also 

have played a factor. 

3.0.2.6 NITRITE, LR (NOl -) AND NITRATE, MR (NOl -) SAl\'IPLES 
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Nitrite concentrations ranging from between a minimum of 0.00 mgIL (0.00 ppm) to a maximwn 

of 0.16 mgIL (0.16 ppm) were observed during the trial period. The mean levels for Nitrite ranged 

from a minimum of 0.00 mgIL (0.00 ppm) to a maximum mean of 0.003 mgIL (0.003 ppm). No 

significant differences were observed between plots and the control plot, however differences were 

seen within plots. Nitrite concentration levels usually decreased with greater distance from the plot 

edge into open water, although these decreases were marginal. As stated above. many 

environmental factors can influence nitrite levels. 

Nitrate concentrations ranging from between a minimum of 0.02 mgIL (0.02 ppm) to a maximwn 

of 0.110 mgIL (0.110 ppm) were observed during the trial period. The mean levels for Nitrate 

ranged from a minimum of 0.07 mgIL (0.07 ppm) to a maximum mean of 0.082 mgIL (0.082 

ppm). Nitrate concentration levels fluctuated slightly between plots_ though no significant 

differences were observed between plots and the control plot or \';ithin plots. As stated above, 

many environmental factors can influence nitrite levels. 

3.0.3 BIOTA 

3.0.3.1 PHYTOPLANKTON SA.t\'lPLES 

~ajor phyla represented and reported during the phytoplankton sampling exercise were Blue Green 

Algae, Green Algae, and Diatoms. Blue Green Algae (Cyanobacteria) dominated the three phyla 

with Microcvstis spp. in most abundance, followed in decreasing abundance by Anabaenopsis spp., 

and Mersimopedia spp. Diatom (Bacillariophyta) were the next most important phyla represented. 

with Nitzschia spp. being most dominant, followed by ~avicula spp., and Cocconeis spp. Green 

Algae (Chlorophyta) phyla were found in relatively lov" numbers throughout the tnal period. It 
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should also be observed that there was a continuous presence of phytoplankton in the plots for the 

duration of the trials. See Appendix D for full report by tJle lead scientist (Professor Stephen 

Byarujali) responsible for Phytoplankton studies. 

It was observed from pre-treatment and post-treatment eounts, that at eaeh sampling site for all 

plots, there were predominantly higher phytoplankton counts at the edge of the watcr hyacinth Illat 

as opposed to 5 meters inside the hyacinth mat where sunlight blocked plankton production . It was 

also suggested that lower nUlllbers of phytoplankton in the hyacinth mats could be a result of 

herbicide application having reduced phytoplankton population numbers, yet the control plot 

exhibited similar population numbers and distribution, therefore it \ ... ould, indeed, be difficult to 

draw this conclusion. Horizontal water movements and the ability thatmovelllent plays in 

transporting herbicide exposed algal cells out of the plot, in addition to the elTect a large water 

body plays in diluting herbicides, were factors also suggested as potentially influencing the 

sampling exercise. Herbicides were diluted by lake water (See Table 7, and Section 3.0.1.1), but 

were also broken down or made biologically unavailable through photolysis, plant metabolism and 

microbial action in the case of 2,4-D, or through adsorption or microbial action in the case of 

Glyphosate (See Table 6). It should also be noted that weather patterns, migratory waterhyacinth 

mats (See Table 3), water currents, water temperature and seasonal changes can also be important 

variables in phytoplankton population and distribution. 

Lituratue shows that these herbicides have no influence on phytoplankton at the levels detected in 

water, 2 hours post-treatment. 

It was stated by the lead scientist of the phytoplankton study that no conclusion or recommendation 

could be made on the elTect herbicides have on phytoplankton communities since the trial could not 

control natural f:'lctors . Ilcrbicides would have obvious elTects in isolated and controlled 

experiments where natural influences could be limited or reduced . 'Illis kind of experiment could 

reveal dilTerent results, but these would be for conditions unlike those present in Lake Victoria. 

Nevertheless, the fact that phytoplankton were present throughout the study period and that there 

was no noticeable elTect eannot be ignored. 
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3.0.3.2 CHLOROPHYLL-a SAMPLES 

Chlorophyll - a levels fluctuated within plots and between plots over the thirty day trial period. 

Glyphosate treated plots saw values vary from a minimum of9.04 !J.g L· 1 (9 .04 ppm) to a 

maximum of 43 .7 !J.g L-t (43 .7 ppm) with mean concentrations ranging from a minimum of 10.43 

!J.g L- t (10.43 ppm) to a ma"Ximum of37.5 !J.g L- t (37.5 ppm). Values for 2.4-0 treated plots 

ranged from a minimum of3.48 J.Lg L-\ (3.48 ppm) to a maximum of61.86 !J.g L- t (61.86 ppm) 

with mean concentrations ranging from a minimum of6.06 !J.g L-t (6.06 ppm) to a ma."Ximum of 

45.87 !J.g L- t (45 .87 ppm). The control plot, E, which had no herbicide applied, varied from a 

minimum of5 .56!J.g L- t (5 .56 ppm) to a maximum of34.75!J.g L-t (34.75 ppm) with mean 

concentrations ranging from a minimum of 5.56 !J.g L-\ (5 .56 ppm) to a ma"Ximum of34.75 !J.g L-t 

(34.75 ppm). It is interesting to note that minimum values for all the plots occurred on Day 7, a 

day that began with fog and saw migratory hyacinth mats invade the trials site (see Table 3) . For a 

full report by the lead scientist (Dr. Timothy Twongo) on Chlorophyll-a srudies, see Appendix E. 

The variability of the Chlorophyll-a results suggest that factors related to environmental conditions 

(e.g. wind and water currents, water hyacinth mats. light duration and penetration, ... ) were a 

greater influence to Chlorophyll-a concentrations than herbicides residues which dissipated to very 

low levels within 72 hours. 

3.0.3.3 ZOOPLANKTON SAI\1PLES 

Major zooplankton Orders identified and quantified were, in order relative abundance, Copepoda. 

Rotifera.. and Cladocera. The presence, distribution and relative abundance of these zooplankton 

remained continuous during the 30 Day trial period. See Appendix F for full report by the lead 

scientist responsible (Dr. YusufKizito) for Zooplankton studies. 

The lead scientist responsible for zooplankton studies has noted that the constant mixing of lake 

water was responsible for the continuous presence of zooplankton throughout the period, and adds 

that the results should not be misinterpreted to mean that application of herbicides have no 

significant toxic effects. It was also expressed that herbicide toxicity on zooplankton is more 

appropnately assessed in the laboratory where conditions can be more easily controlled and 



dilution of herbicide concentrations can be prevented. These values are reported in the literature 

and arc many times higher then concentrations of herbicides found 2 hours post-treatment. 
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Continuous mixing of lake water through natural means certainly assists in the dissipation of 

herbicides as does the methods of degradation mentioned in the previous section, 3.0 3.1 

Phytoplankton. It is agreed that toxicity tests are more appropriate in the laboratory and have, 

indeed, been carried out by herbicide manufacturers, independent laboratories, and government 

agencies in many countries on a variety of zooplankton including Daphnia, a species in the Order

Cladocera. Cladocera, a major Order present in Lake Victoria were collected, idcntified and 

counted during the herbicide trials in Wazimcnya Bay . Referring 10 Section 3.0.1 Ilcrbieide 

Residues, Table 4 - Toxicological characteristics of the candidate herbicidcs, it can be secn that 48 

hour LCsu levels for Daphnia (Ordcr - Cladoccra) are 930 mg/L (l)30 ppm) for RODEO -

Glyphosate and 184 mg/L (184 ppm) for WEEDAR 64 - 2, 4-D technical. Section 3.0.1.1 In-Lake 

Water Samples reveals that the highest herbicidc residue Icvels occurred 2 hours allcr application 

at 500 ~lg L·1 (500 ppb) for Glyphosatc and 560 ~lg L-1 (560 ppb) for 2,4 D. Thcsc 2 hour 

maximum levels arc far below those levels specifically toxic to DaQhnia, and those levels expected 

toxic to zooplankton in general. 

3.0.4 MACROFAUNA SAMPLES 

Macrofauna were primarily identified for the following classes, families, genus' or groups : 

Odonata, Oligochaeta, Leeches, Ephelllcroptera, Chironomidae, Caridina, Bivalvia, and 

Gastropoda. 

for a full rcport by the lead scientist (Dr. Timothy ·\\ .... ongo) responsible for macrofauna diversily 

and abundance studics, rcfer to Appendix G. 

3.0.4.1 MACROFAUNA BIOMASS SAMPLES (BELOW WATER LINE) 

Macrofauna abundance and distribution in the roots and deb. is (below water biomass) 5 meters 

into the treatment area and at I meter into the treatment area varied between plots, and over the 30 



·u 

day trial period. No adverse effect to macrofauna diversity and abundance can be attributed to the 

use of either herbicide. 

Macrofauna population and distribution studies can be effected by season, macrofauna breeding 

cycles. weather or storm events, and a nwnber of other variables. It would therefore require 

comparison to long term surveys to identify any negative consequences related to herbicide use in 

the control of waterhyacinth. It should be realized, however, that any changes in macrofauna 

populations would not be unexpected after the application of herbicides since macrofauna found in 

the water hyacinth roots and debris are occupying a niche that is a target for control. As plants 

pass through the phases of necrosis, conditions previously suited to some macrofauna -

waterhyacinth associations would become less desirable to some species because of the changing 

physical landscape of the habitat. Water quality parameters were observed not to change 

significantly and herbicide residues dissipated rapidly. thereby ruling out declines due to these 

factors . When plants reach the final stages of necrosis and are swept away by winds, water 

currents. or collapse on the water surface, the hyacinth mats would have become a habitat that no 

longer resembles the original mat: macrofauna composition. diversity and abundance would be 

required to adjust to the changed environment. Some species would be expected to benefit since 

they may previously have been occupying a niche considered marginal when their habitat of 

preference was a waterhyacinth free environment. while others would be expected to decline for the 

opposite reason. 

Prior to the in'.-asion of water hyacinth to the region' s water bodies. this water hyacinth niche did 

not exist as such and lake waters no doubt had a much different biotic composition and structure. 

Therefore, any declines that can be interpreted in the results. or that may appear in any approved 

future control program should be reviewed in relation to the migration of macrofauna to more 

suitable habitats. 

3.0.4.2 BENTHIC MACROFAUNA SAMPLES 

Macrofauna population and distribution in benthic sediments 5 meters into the treatment area and 1 

meter into the treatment area varied between plots and over the 30 day trial period. No adverse 



effect to macrofauna can be attributed to the use of either herbicide. Refer to the discussion in 

Section 3.0.4 .1 for views related to macrofauna. 

3.0.5 HERBICIDE EFFICACY 
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Herbicide efficacy data was collected through visual observation and photographs. On some days 

all plots were not accessiblc, but at Icast one treated plot and tllC control plot was visitcd on cvery 

sampling day. Plots treated with the samc herbicide showed similar effects during the trials. 

Special attention was made to observe any changes to other aquatic, scmi aquatic, or terrestrial 

nora and crops adjacent to the plots. Refer to the Appendix II for a full report by the lead scientist 

(Mr. Lawrencc Mwebcsa) rcsponsiblc for Efficacy studies. 

3.0.5.1 2.4-0 AMINE - WEEDAR 64 

llle observations presented below for herbicide efficacy have been combined for Plots Band C, 

since thcse were replicated plots with similar levels of control. 

OBSERVATIONS 

Pre-treatment: Plants 100% healthy, slight browning on some plants related probably to Mayfly 

damage. Browning of some individual Papyrus plants. Ilippograss brown at bases, stems and 

leaves grccn abovc. 

Day I: Plants 90 % h~llthy . Weakened pctiole, bending approxilllately 30 tu 45 degrees. 

Browning or yellowing of leaf. Surrounding vcgetation no change. 

I)ay 2: Plants 80% healthy . Petioles wilting or bending 45 to 90 degrees. Browning of 

leaves and petioles, scorching appearance on leaves. Hippograss bases brown, tops green - No 

change. Papyrus and phragmites showing no change ill appearance. Plot (' was not visited due to 

blockage by water hyacinth mal. 



Day 7: Plants 40 to 50 % healthy. 50% leaves brown., 50% yellow, all plants wilting. 

Petioles yellowing. Surrounding vegetation - No change. Plot C viewed from distance, water 

hyacinth mat blocking, majority brown or yellow. No change to surrounding vegetation. 

Day 14: Plants 40 to 50 % healthy. Majority of plants yellow or brown and desiccated. 

Leaves curling. Visible elongated petioles weaving through mat. Plants mostly upright. 

Hippograss brown at bases, green stems and leaves, No change. Papyrus and Phragmites, No 

change. 

Day 21: Plants 30 % healthy. Plants leaves mostly bro\'in and curled, desiccated petioles. 
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Some green leaves and petioles evident, but growth elongated and uncontrolled from base of plants. 

No change to surrounding vegetation. 

Day 30: Plants 20% healthy. Most leaves and petioles brown or yellow, plant withering 

and desiccated. Some evidence of irregular growth from buds at bases of plants. but leaves and 

petioles deformed and irregular. Some flowers visible in treated plots. Surrounding vegetation 

normal . 

Day 40: Plants 10% healthy. Plants mostly brown and desiccated. Upper canopy entirely 

effected. Lower canopy of plants (primarily buds) showing abnormal grO\'ith - 10% of lower 

canopy showing unusual gro\'tth. Stems collapsing on water surface. All other vegetation normal, 

only waterhyacinth effected by the treatments. No observation possible at plot C due to 

waterhyacinth mat blockage. 

3.0.5.2 GL YPHOSA TE - RODEO 

The observations presented below for herbicide efficacy have been combined for Plots A and D, 

since these were replicated plots with similar levels of control. 
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OBSERVA TlONS: 

Pre-treatment: Plants 100% healthy, slight browning on some planls related probably to Mayfly 

damage. Browning of some individual Papyrus plants. I-lippograss brown at bases, stems and 

leaves green above. 

Day I: Plants 90 % healthy. Drooping petiole, bending approximately 30 to 40 degrees. 

Leaf. yellowing and curling, surrounding vegelation no change. 

Day 2: Plants 90% healthy. Petioles wiltillg or bending 45 to 90 Jegrees. Drowning of 

leaves margins. Hippograss bases brown, tops green - No change . Papyrus and phragmites 

showing no change in appearance. 

Day 7: Plants 50 to 60 % healthy. Majority of plants wilting yellowing and browning. 

Petioles yellowing or brown. Buds at base of plallt browning. Surrounding vegetation - No 

change. 

Day 14: Plants 40 to 50 % healthy. Majority of plants yellow. brown and desiccated . 

Petioles yellow or mainly brown. Plants mostly upright with leaves absent on some plants . 

Hippograss brown at bases, green stems and leaves - No change. Papyrus and Phragmites - No 

change. 

Day 21: Plants 20 to 30 % healthy. Plant leaves mostly brown, leaves dropping ofT 

pelioles. Leaves and pctioles mostly desiccated. Some yellow petioles visible. No change to 

surrounding vegetalion. 

Day 30: Plants 20% healthy . Outer portions of lIlat disintegrating. Most leaves and 

petioles brown or yellow, plant wilhering and desiccated . No daughler plants visible. Surrounding 

vegetation nonna!. 

Day 40: Plants 0 to 10 % healthy. Plants mostly brown and desiccated. 40 % of leaves 

dropping ofT petioles. Plants losing buoyancy Plot width reduced due to weakencd plants floating 



away. All other vegetation nonnal. No observation possible at plot D due to waterhyacinth mat 

blockage. 

3.0.5.3 CONTROL - NO TREATMENT 

OBSERVATIONS: 

Pre-treatment: Plants 100% healthy. Mostly green, some slight damage due to Mayfly damage. 

Day 1: Plants 100% healthy. Some slight damage probably due to Mayfly damage. 

Day 2: Plants 100% healthy. Some slight Mayfly damage at mat fringe. 

Day 7: Plants 100% healthy. Mostly green and healthy. 

Day 1 .. : Plants 100% healthy. Healthy green plants. 

Day 21: Plants 100% healthy. Green healthy tall plants . 

Day 30: Plants 100% healthy. Healthy tall plants. 

Day 40: Plants 100% healthy. Green healthy plants. 

The herbicides 2.4-0 and Glyphosate both exhibited lugh levels of efficacy during the 40 day 

observation period. Clear skies. wann temperatures. and the lack of rain played an important role 

in the speed at which the herbicides were absorbed. translocated. and ultimately disrupted the 

growth of the water hyacinth during the period. Some regro\~th in the 2"+-D plots was observed. 

but this growth was not that of a healthy plant. but rather that of plants growing In the erratic and 

irregular behavior typical of this herbicide' s mode of control. Reduction of plant biomass and 

increased wind and wave actIon would probably destroy all the remaining plants in the treated 

plots. 
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FINAL CONCLUSION 

Based on the results reported in this In-Lake Ilerbicide Trial. it can bc concluded that the 

herbicides WEEDAR 64 (2,4 D) and RODEO (Glyphosate) had no significant impacts on the 

aquatie ecosystem in and around the treatment areas . No obscn·able negative impacts were 

reported as a result of either the application of the herbicide or the resulting decomposition of the 

water hyacinth mats . It is recommcnded that thc potential usc of these two aquatic hcrbicides be 

incorporated into thc Environmcntal Impact Asscssment CUrl ently being condllcted for the control 

of water hyacinth in Lakc Victoria . The bcnefits associated with the lISC of aquatic herbicides in an 

illtegrated water hyacinth control program in Lake Victoria would reduce environmClltal illlpacts 

associateq with the continued growth of watcr hyacinth. with 110 advcrse cnvironmental impacts. 

In comparing the efficacy ofthc h"o candidatc herbicides. WEEDAR 64 (2,4-D) provided quicker 

knock down of the vegetation while RODEO (Glyphosatc) providcd a greatcr degree of control 

from posttreatment Day 14 through Day 40 . Due to the variollS \\ater use restrictions associated 

with Weedar 64, Rodeo would provide a greatcr degree of flexibility (during dry periods) for use in 

an operational control program. 

111e aquatic herbicides RODEO ruld WEEDAR 64 Crul be used in an integrated water hyacinth 

control progrrun without adversc environmental impacts on humans or the aquatic environment if 

properly applied and used in accordance with the manufacturers label directions . 

4.0 Recommendations 

I. llle In-Lake Ilcrbicide Trials should be incorporated into the Ellvironlllentalimpad 

Assessmcnt (EIA) to allow review by the GoU, stakeholders. and the public ill order to present 

the merits of limited herbicide use in an integrated water h) acinth control program. 

2. Should the reviewers of the EIA concur and find no significant impact with regards to the use 

of approved and tested aquatic herbicides, and thus approvcs the controlled lise of these 

aquatic herbicides, selected target areas should be identified to greatly reduce the "'vater 

hyacinth bio-mass in Lake Victoria 



3. An operational control program incorporating the use of aquatic herbicides must be developed 

prior to any application to ensure proper application techniques. site selection and the 

associated evaluation and monitoring procedures: 

4. Prior to any herbicide application., spray crews must show proof of experience in aquatic 

herbicide application, either in the form of an approved cenification or training with an 

emphasis or classification in aquatic herbicide application: 

5. Water hyacinths treated with aquatic herbicides may require re-treatment between Post 

Treatment Days 30 and 60 to insure 100% control in the selected treatment areas. If rainfall 

occurs within six hours of a glyphosate application., the entire area may require re-treatment. 

END 
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AQUATICS UNLIMITED 
WATER HYACINTH CONTROL PROGRAM 

In-Lake Herbicide Trials 
Participant Contact Number and Boat Assignments 

5 February 1997 

Boat 1: 

\-lr. Matagi: Water Quality (P, 2hr, 1, 2, 7. lOot 21. 30) (-5 , O. 30. 100) 
~ational Water & Sewage Corporation (Tel: 257548): 

Prof. Nyangababo: Residues (P. 2hr. 1, 2.7. l·t 21. 30) 
Makerere Gniversity (Tel: 540992) 

Fisheries Research Institute (FIRl) Technician X 2 for Assistance 

Ms. Bugaari: Assistant 
.~quatics Unlimited (Tel: -H-250550) 

Boat 2: 

Dr. Twongo: Macro Chlorophyll (a) (P. 2hr. 1. 2. 7. 14. 21. 30) 1 meter in and edge 
FIRl (Tel: 043-20484): 

Dr. Kizito: Zooplankton (P. 1. 2. 7. 14.21. 30) 
Makerere University (Tel: 14-531902) 

Dr. Byarugali: Ph~toplankton (P. 1. 2.7. 14.21. 30) 
Makerere University (Tel: 540764/5) 

FIRl Assistants from Dr. Twongo (three) 

Mr. Agaba: Assistant 
Aquatics Cnlimited (Tel: 41-250550) 

Boat 3: 

\-lr. Ylwebesa: Efficacy 
Ministry of Agriculture, Animal Industry and Fisheries (Tel. 042-20115 (0) or 042-20333 (H) 

\-lr. Moorhouse: Coordinator 
Aquatics Unlimited (Tel: 41-250550) 
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Mr. Etyang: Assistant 
Watcr Ilyacinth Unit (Tel : 042-205(3): 

Mr. McNabb: Advisor (Prc-treatmcnt) 
Aquatics Unlimited 

Dr. McNabb: Observcr (prc-trcatmcn!) 
Michigan State Uni",ersity 

Boat 4: (Application Boat) 

Mr. N~iera: Ilcrbicide Applicator 
Aquatics Unlimited (Tcl: 41-25(550) 

Mr. Mwebcsa: Observer (Treatment Only) 
Milllstry of Agriculturc, Animal Industry and Fishcries (Tcl: 042-2(115) 
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In Lake Herbicide Trials Design 

Water Hyacinth Control Program 

Wazimenya Bay 
Lake Victoria, lJganda 

Objectives, Test Plot Data, Herbicide Data, 

Calculations & Area I\tlap 

7 February, 1997 

Prepared By: 

Aquatics Unlimited & 

University of Florida, Center for Aquatic Plants 

In cooperation with 

Ministry of Agriculture, Animal Industry and Fisheries (MAAIF) 

Water Hyacinth Unit 

Kampala Uganda 



In-Lake Herbicide Trials 
Lake Victoria Water Hyacinth Control Program 

The In-Lake Herbicide Trials will be carned out during the week of 10 February, 1997 in 
cooperation with the Ministry of Agriculture, Animal Industry and Fisheries (MAAIF), 
Water Hyacinth Unit, Aquatics Unlimited and panicipating scientists from Uganda and the 
United States. The Ugandan National Environmental Management Authority (NEMA) 
approved the In Lake Herbicide Trials through their authority under Sections 7 ( 1) (f) and 
20 of the National Environmental Statute on 81h January, 1997. 

1: Objectives: To determine relative efficacy of Rodeo (glyphosate) and Weedar 64 
(2,4-0) on water hyacinth and to measure residues of herbicides in water, sediments, fish 
tissue, and to monitor herbicide effects to biota and macrofauna in and adjacent to the 
treatment sites. The Temporary Certificate of Registration of an Agricultural Chemical for 
the aquatic herbicides Rodeo (Glyphosate) and Weedar 64 (2,4-D) have been received as 
approved by the Agricultural Chemical Control Board (Uganda) and dated 15th October, 
1996. 

2: Site Location: A protected bay (Wazimenya Bay-Lake Victoria) has been selected 
and approved by GoU agencies (site inspection completed by Goe agencies during the 
week of November 18, 1996) where a 20--+0 meter fringe of water hyacinth is growing 
fixed to the shoreline. The water depth on the outside of the fringe is a minimum of 0.75 
m deep allowing operation of a boat/outboard motor (see Figure 1 for site map details). 

3: Application Equipment: A. work boat will be used to carry the herbicide pump and 
375 liter tank spray equipment along the outside edge of the water hyacinth mat. The 
pump speed/pressure and output (litersihectare of tank mix) will be pre set to minimize 
spray drift. Boat speed will be calibrated against width of the sprayed area and pump 
output (liters of mix per hectare) to be certain the desired application rate is applied. The 
herbicide application will be made by a Licensed Aquatic Weed Control Operator from the 
United States. 

4: Test Plot Data: There are five test plots number A. through E approximately 0.20 Ha 
each in size. Four of the plots are for the evaluation of the environmental affects of the 
herbicide applications while the fifth plot is a control. Plots A. & 0 will be treated with 
Rodeo, and plots B & C will be treated with Weedar 64. Plot E is the control. 

The treatments will be replicated (two plots for each herbicide, four plots total) and will be 
applied to approximately 0.2 ha for each herbicide at the rate specified below. The 
herbicide application system will reach approximately 10 meters into the water hyacinth 
mat. 

2.000 m2 divided by 10 m wide = 200 m long 
A.verage Plot size = 10m wide (distance spray will carry) 

<200 m long == equals 0.2 hectare 
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Plot A: This plot starts on the boarder of Busoke and Mubanda Villages. The shoreline 

vegetation is primarily made up of Papyrus, Phragmites and fern The plot will be treated 

with Rodeo. 

Plot E: This plot is located approximately 150 meters NE along the shoreline from Plot 

A. The shoreline vegetation is made up primarily of Hippo Grass. This plot is the control 

with no treatment. 

Plot 0: This plot is located approximately 150 meters NE along the shoreline f"om Plot 

E. The shoreline vegetation is primarily made up of tlippo Grass The plot will be treated 

with Weedar 64. 

Plot C: This plot is located approximately 150 meters NE along the shoreline fhml Plot 

B. The shoreline vegetation is primarily made up of r)apyrus, ttippo Grass and Fern. The 

plot will be treated with Weedar 64 . 

Plot 0: This plot is located approximately 200 meters E along the shoreline from Plot C. 

The shoreline vegetation is primarily made up of Papyrus with some Fern. The plot will 

be treated with Rodeo. 

5: Herbicide Calculations: 

Herbicide Rates: 

• Weedar 64: Weedar 64 is the trade name of 2,4-D amine manufactured and labeled for 

aquatic use in the u.s. by Rhone-Poulenc. The United States Environmental 

Protection Agency (EPA) herbicide Registration Number is 264-2AA (EPA Reg. 

No.). The Uganda Agricultural Board Temporary Registration Certificate Number is 

UgC/9(,/OOOJ9IllelTempo. Weedar ()tI will he used at the high labeled rate of2.24 to 

4.49 kg/ha as the label for controlling water hyacinth (Eichornia crassip-e) states "Use 

4 qts. (4 Ibs active ingredient (a . i.» when plants are matured or when the weed mass is 

dense" . Weedar 64 contains 3.8 (rounded to 4 in laheluse rate calculations) pounds of 

2,4-Dichlorophenoxyacetic acid equivalent per gallon (' .8' kg/J. 78 liters). The 

herbicide use rates of Weeda .. 64 for the In-Lake Ilerbicide Trials are determined as 

follows: 

Herbicide Volume Calculations (Weedar 64) 

4 quarts per acre = (4 qts/1.057 quarts per liter) -= 3.78 liters per acre. 

3.78 Llacre x 2.47 acres per hectare = 9.34L1ha. 

9.34 Llha x 0.20 ha (plot size) -= , 86L of Wee dar (,4 pel test plot. 
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Herbicide Active Ingredient (a.i.) Calculations (Weedar 64) 

41bs a.i. per acre = 4Ibs/2.2 pounds per kilogram = 1.81 kg/acre 
1.81 kg/acre x 2.47 acre per hectare = 4.47 kg/ha a.i. 
4.47 kglha x 0.20 ha (plot size) = 0.89 kg a.i . per test plot. 

• Rodeo: Rodeo is the aquatic labeled form of glyphosate registered for aquatic use in 
the U.S . by Monsanto. The United States Environmental Protection Agency (EPA) 
herbicide Registration Number is 524-343 (EPA Reg. No.). The Uganda Agricultural 
Board Temporary Registration Certificate i'lumber is CgC/96/00038/He/Tempo. 
Rodeo will be used at the high labeled rate of 5 to 6 pints per acre as the label for 
controlling water hyacinth (Eichornia crassipe) states "lfse the higher rate when more 
rapid visual effects are desired". Rodeo contains 5.4 pounds per U. S. gallon of the 
active ingredient glyphosate in the torm of its isopropylamine salt, equivalent to 4 
pounds per U.S. gallon of the acid glyphosate. Surfactant at 0.25% volume will be 
added to the tank mix to aid the penetration of glyphosate into the water hyacinth. 
The herbicide use rates of Wee dar 64 for the In-Lake Herbicide Trials are determined 
as follows : 

Herbicide Volume Calculations (Rodeo) 

6 pints per acre = 0.75 gallons = 3 quarts per acre = 3 qts/1.057 quarts per liter 
= 2.83 liters per acre. 
2.83 Llacre x 2.47 acres per hectare = 6.99 Llha. 
6.99 Llha x 0.20 ha (plot size) = lAO liters of Rodeo per test plot. 

Herbicide Active Ingredient (a.i.) Calculations (Rodeo) 

5.4 pounds a.i./gallon x 0.75 gallons (use rate of6 pints per acre) = 4071bs 
4.07 Ibs a.i . per acre = 4.07 Ibs/2 .: pounds per kilogram = 1.85 kg/acre 
1.85 kg/acre x 2.47 acres per hectare = 4 56 kg/ha a.i . 
4.56 kglha x 0.20 ha (plot size) = 0,91 kg a.i. per test plot. 

Tank Mix: 

• Weedar 64 (2.4-0 amine): Fill tank. with 374 liters of water, add 1.86 liters of2,4-0 
amine, agitate and apply. Pump output rates will be adjusted and calibrated to 
compensate for boat speed during the equipment test run. 



In Lake Herbicide T"ials 
7 February, 1997 
I'age Four 

• Rodeo (Glyphosate) Add 140 liters of water to tank, then add 0.35 liters of surfactant 

(0.25%), then add 1.4 liters of Rodeo, mix and apply Pump output rates will be 

adjusted and calibrated to compensate for boat speed during the equipment test run. 

6: Applicator and mixing safety e(luipmcnt: 

• Weedar 64 (2,4-0 amine) per label directions 
- coveralls 
- rubher gloves/hoot s 
- goggles or other eye protection 

- rubber apron when mixing 

• Rodeo (glyphosate) per label directions 
- no safety equipment required, however, standard industrial hygiene is 

recommended, i.e. do not get on skin, wash hands afier use, etc. 

7: Preparation & Application P"ocedures: 

• Each plot has boundaries established by the placement of stakes at the edge of the 

water hyacinth mat fringe (treatment area = 200m x I Om approximate) . Three stakes 

outline the final test plot outer edge area and are marked by surveyors tape delineating 

each treatment area. 

• The work boat will be fitted with the application equipment and tested prior to the trial 

date. 

Preparation I'rocedures: 

• Prime pump by adding lake water to the priming port 

• Attach hoses to the proper fittings and insure proper seal 

• Check to insure chemical intake valve and spray nozzles ar e in the oIl' position 

• Start pump 
• With pUIllP running, bleed air from hoses and pump by opening and closing the nozzle 

several times, then allow pressure to build 

• Once desired pressure is realized, slowly open spray nozzle and adjust to the required 

pressure to reach the inside of the treatment area 

• Adjust nozzle valve to provide even distribution over the treatment area with a spray 

pattern that will provide even coverage of the area. 00 not exceed a 30 degree spray 

angle 
• Perform test run in non target area to properly calibrate boat speed and coverage as 

outlined above 
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Application Procedures: 

• Tank: mix the herbicides as outlined above 
• Work with the wind to keep it at your back 
• Cover treatment area from open water area spraying in 
• Check tax mix level frequently to ensure proper dosage rates are being applied 
• Close chemical intake valve when pump is not in use 
• Upon completion of plot A, treat replica plot 0 that requires the same herbicide 
• Upon completion of plots with specific herbicide use. flush the tank and pump system 

with water for a minimum of one minute. 

8: Water Use Restrictions: 

• Weedar 64 (2.4-0 amine) 
- Do not use water in treated plots tor domestic use (potable or bathing) or 
irrigation of food crops for 21 days after application. (mel = o. 1 ppm) 

• Rodeo (glyphosate) 
- Do not use the water in the treated plots for drinking for 48 hours following 
application. (mel = 0.7 ppm) 

9: Typical water loading under water hyacinth: The average water depths beneath a 
tloating fringe of water hyacinth is typically I meter deep, and is used in the following 
calculations. Csing this average depth, a theoretical calculation can be made for 
estimating the herbicide load in water beneath the sprayed vegetation. 

Assuming one hectare. 1 meter deep sprayed with Weedar 64 (2,4-0) and Rodeo 
(glyphosate), the calculations in Table I assume no plant coverage, i.e. herbicide applied 
and mixed directly in the water, and 80% interception of the spray by plants. 
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Table l. The mel (maximulll contaminate level), rate of herbicide used for hyacinth 

control, and theoretical loading of I meter of water with and withaut plants. 

mel rate no plants 

(ppm) (kg/ha) ( ppm) with plants 

2,4-D amine 0.1 4.47 0.447 0 .08 

Glyphosate 0.7 4 .S6 0.456 0 .09 

The maximum contamination level is established by the U S Environmental Protection 

Agency as the maximum level of a contaminant in potahle water. Concentrations of a 

contaminant at or below the mel are considered safe for human consumption. Although 

theoretical values in Table I suggest that following the spraying of water hyacinth, 

herbicide levels are near the mel levels, theoretical values cannot be used to waive the 

water use restrictions, rather, the water must be analyzed to determine mcllevels in order 

to waive water use restrictions (see herbicide labels). 

10: Toxicity of Wee dar 64 (2,4-D amine) and Rodeo (gIYllhosate): The acute 

toxicity's of these herbicides are listed in Table 2. 

Table 2. Acute toxicity's (generally 96 hour LC or LD~u) of aquatic herbicides typically 

used for water hyacinth control. 

, lerbicide 

2,4-D amine 
ppm 

glyphusate (Rodeo) 
ppm 

Theoretical 
max. 111 

water Rat 

0.447 300-' 000 Illg/kg 

0.456 : .... )OOOI11g/kg 

Fish daphnia 

27-1000 ppm 6.4 

100-200 ppm 930 
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11: Physicians Guide to Treatment: (From herbicide label) 

• Weedar 64 (2,4-d amine) - no specific antidote, treat based upon symptoms of victim. 
If swallowed, induce vomiting, if on skin or in eyes, wash with soap and flush with 
water. 

• Rodeo (glyphosate) - considered essentially non-toxic, if inhaled and breathing is 
labored seek medical attention, call 3 14/694--lO00 for emergency treatment advice, 24 
hours a day. Glyphosate is classified as a category E compound by EPA, (evidence of 
non- carcinogenicity for humans). 

• Emergency Medical Protocol - An Emergency Medical Protocol has been prepared 
and distributed with the general information package to all of the participants. See this 
document for further information. 

12: Residue studies in water adjacent to plants: As noted in Figure I (area map), 
water residue samples be collected 5 meters from the sprayed edge, at sprayed plant 
edges, 30 m and 100 meters from plants on Day 0 (per-treatment), 2 hour and day I, 7, 
14, 21 & 30 post treatment (these sampling times correspond to the Lab and Pond trials 
carried out by the NTCWH Chemical Velification Sub-Committee). Single samples will 
be collected from a water depth of 0.5 meters from the water surface. Typical herbicide 
half-lives ill water are indicated in Table 3 and the data suggests that 8 days of sampling is 
sufficient to detect the maximum herbicide residues as well as the rapid dissipation and 
degradation (30 day sampling is being done per the request ofNEMA). 

Table 3. Persistence of aquatic herbicides in water. Times vary due to differences in 
environmental conditions. 

Herbicide 

Glyphosate 

2,4-0 

Method of 
Disappearance 

Microbial 
Adsorption 

Microbial 
Photolysis 
Plant Metabolism 

* distilled water * * warm water ponds 

Half-life in 
Water (days) 

14* 

7-48 

Typical 
Half-live 
(ponds)** 

<2 days 

<5 days 
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Dissipation of 2,4-D is mostly by microbial degradation. A small amount of 

photodecomposition and breakdown by tolerant plants also occurs. Complete 

decomposition usually takes about 2 weeks in water and can be as short as I week in rich, 

warm natural waters. 2,4-0 breaks down into naturally occlIlTing compounds, including 

carbon dioxide, water, ammonia and chlorine. 

Glyphosate is usually not applied directly to water for weed control, but when it does 

enter the water it is bound tightly to dissolved and sllspended particles and to bottom 

sediments and made inactive. Glyphosate is broken down into carbon dioxide, water, 

nitrogen, and phosphorus over a period of several lIIonths. 

13: MOllitol"ing Procedures & Pn.-ametl'l·s: (See Sampling Protocol) 

• Water Quality & Sediment I{esidue 

• Biota (Chlorophyll -a, Zooplankton & Phytoplankton) 

• Sediment Analysis 

• Macrofauna 

• Fish 
• Soil Sampling 
• In-Land Soil and Water 

• Vegetation Evaluations-Observations 

13: ('ublic Sensitization: 1\ public sensitization campaign for the In-Lake Trials has 

been carried out to educate the public in and around the selected trial bay area of the 

planned activities for the chemical verification studies as well as further document their 

views on the use of aquatic herbicides for the water hyacinth control program. The 

program involved local leaders at the ROC, CI\D, LC5, and LC3 level to foster support 

for the program and for their assistance and approval in calling meetings at two local 

villages (Mubanda and Butere) for the pUl poses of educating the local LC"s and residents 

on GoU eOurts, waterhyacinth control strategies, and the need to carry out herbicide 

trials. Cooperation for the trials was stressed and precautionary measures during the trial 

period were discussed in order that no outside influences would effect the results of the 

trials. Safety precautions wc'e also discllssed and provided in a handout both in Lugamia 

and English version. Visits to the district center were made to gain support at the district 

level followed by meetings at schools in both the villages of Mubanda and l3utere where 

school children as well as parents, LC I, Le2 were brought together and made aware or 

GoU elTorts in controlling waterhyacinth, and the proposed In-Lake Ilerbicide trials. 1\ 

video of control efforts in the United States was shown to the participants ( Dubbed 

Luganda Version ofa University off-lorida - Center of I\quatic Plants video tape). 

Questions related to conti 01 elTorts and herbicide use we, e raised by the participants and 
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support for the exercise was given. During the week of 3 February 1997 fliers detailing 
precautions were taken to the villages for distribution. These precautions are requests to 
keep out of the treatment areas to prevent outside influences from effecting the results of 
the trials. 

14: Efficacy: 

The two herbicides tested have been evaluated under numerous conditions, including in 
small tanks/ponds by the NTCWH Chemical Verification Sub-Committee in Uganda 
during 1996. On large plots, 0.5-1.0- hectares, visual evaluations are usually sufficient 
because control is usually >80% by 2 weeks post-treatment. Control with glyphosate 
usually takes 4-6 weeks after treatment. 

15: Reporting of Results: A final report on the results of the In Lake Herbicide Trials 
will be produced, and is expected to be completed within sixty days from the trial date . 

Questions in regards to this Trial Design can be directed to Mr. Dick Nyeko, Coordinator, 
Water Hyacinth Unit (lVlAo\IF) in Entebbe at 256-42-20578/63 or Mr. Thomas 
Moorhouse, Aquatics Cnlimited (AU) in Kampala at 256-1-1-250-550. 



, 
• 

'6J • .,. 

Jr.a .... ., C, .. " •. ,.", 

, 

AZIHENYA . 
• 

8A'f 

- -- ,~ ..... ~----

. , 

. ' ~ 

]:.V\ L~ke- t-tQ., ... ta~ Co ~ ~ Iv~c...\. ~ ( o-:t _ q7) 

... 

• 



Section 3 

In-Lake Herbicide Trials Sampling Protocol 
(Revised 5 February 1997) 





Aquatics UIJ/il"ifec/ 

In-Lake Herbicide Trials 
Lake Victoria Water Hyacinth Control Program 

Sampling Protocol 
Wazimenya Bay, Uganda 

Reviseu February 05, 1997 
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In-Lake Ilerbicidl' Trial 

Saml)ling Protocol 

The following schcdule outlines sampling paramcters and their associated analytical 

procedures in accordance \vith the Nat ional Environmental t\ lanagement Authority 

(NEMA) approved In-Lake Ilerbicide Trials, Lake Vic\ol ia Water Ilyacinth Control 

Program. The Uganda scientists who will collaborate with Aquatics Unlimited are 

listed under each of their respective sections 

Test 1)lots: There will be two plots each for the herbicides to be tested, Rodeo and 

Weedar-64 plus one control plol lor a total of." plots localed in Wa/.imt!nya Bay. 

Water Quality and lIerbicide Residues: 

• Sampling days: Pre-Trealment water qualil y and herhicide I csidue sampling \vill 

be lallowed by post-treatment salllpling at 2 hours and days I, 2, 7 14, 21, JO. 

:z. 

• Sample points per plot: There will be four sample points per plot at 5 meters (5m) 

or '/2 distance (Y2 d) into sprayed plots, 0 meters (edge), 30 meters, 100 meters. 

• Total samples: 160 samples 

• Samples per day. 20 
• Scientists. Water Quality: Sallluel rvlalagi, Chemisl/ Analysl, National 

Water ami Sewerage Corp 

Ilerbicide Residues: !'ror Nyangababo 

• Parameters to be Analyzed: Water quality analysis will be conducted for N, P, 

DO, Temperature, Transparency and pi!. 

• Methods: 

I lerbicide residual: Samples will be collected in I liter plastic containers, labeled for 

date, time, plol nUlllber and locat ion The collect cd samples will he frozen and 

shipped weekly via courier 10 Norlh ('oasl I.abol <ltlll ics in the Uniled Slales Il.l! 

analysis Addilional samples will be collected as indicaled ahove and will be analyzed 

by Prof. Nyangahabo al I'vlakererc Universily, Uganda 

WateLQuality: N, P & pi I will be analyzed on sile lIsing a 111\(,11 DREI.I20 I 0 Water 

Quality Laboratory. Telllperature ami lJissolved oxygen \vill be determined on site 

using a VWR select Orion model 810 DO meter and a 20 Clll standard secchi disk will 

he used to determine transparency 
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In-Lake Herbicide T."ial 
Sampling Protocol 

Biota ( Chlorophyll-a) 

• Sampling days: Pre-Treatment sampling will be followed by post-treatment 
sampling at 2 hours and days I, 2, 7 14, 21, 30 

• Sample points per plot: There \vill be t'A-O transects per plot and two sample 
points per transect, or a total of 4 samples per plot Sample points will be I meter 
into treatment area from water edge and 30 meters out. 

• Total samples. 160 samples 
• Samples per day: 20 
• Scientists: Dr. Timothy Twongo, MAAIF, Fisheries Research Institute 
• Parameters to be Analyzed: Chlorophyll a. 

• Methods: Water samples will be collected just under the water surface and 
analysis will be conducted in Uganda. 

Phytoplankton and Zooplankton 

Additional parameters tor phytoplankton and zooplankton have been requested and 
will be collected and analyzed by Dr. S. M. 8yarujali (MUK) and Dr. Yusuf Kizito 
(MUK), respectively. There will be one transect per plot and 2 points per transect at I 
meter into the plot and 30 meters from the plot. One sample will be collected per 
sample point Samples per day will be 10 tor a total of 80 samples each tor phyto and 
zooplankton. 

Sediment Analvsis 

• Sampling days: Pre-Treatment sampling will be follo\ved by post-treatment 
sampling at Days I, 14 and 30. 

• Sample points per plot: There will be one sample point per plot at 5 meters (5m) 
or ~ 2 distance (1·2 d) into sprayed plots 

• Total samples: 20 samples 
• Samples per day: 5 
• Scientists: Prof. Nyangababo 
• Parameters to be Analyzed: Herbicide residue. 

• Methods: Samples will be collected with a Bottom Sampling Dredge, packaged in 
0.5 liter glass jars, frozen and shipped to the United States tor analysis. 
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Macrofauna 

• Sampling days: Pre-Treatment sampling will be Il1110\\ied by post-treatment 
sampling at2 hours and days 1,2,7 14,21,30. 

• Sample points per plot: There will be one transect per plot and 2 points per 
transect at I meter into plots and at 30 meters from plot to open water. J samples 
will be collected per point Macrolauna samples will be collected !I'om water 
hyacinth roots amllhllll holt om sediments. 

• Total samples: 360 samples (120 root samples, 240 benthic samples) 
• Samples per day' 45 samples ( 15 loot samples, .10 hent hie samples) 
• Scientists: Dr. Timothy Twongo - MAAIF, Fisheries Research Institute 

• Parameters to be Analyzed: Water hyacinth and sediment l\lacrofauna. 

• Methods: Water hyacinth mats will be sampled using a 0.25 square meter 
quadrant randomly thrown within live meters from the edge of the mat while 
benthos will be sampled using a ponar grab. Water hyacinth roots and debris will 
be sprinkled with ethanol to \lush out the Macrofauna that will be hand sorted, 
counted and preserved in 10% formalin . 13enthos sediments will be washed in a 
sieve with a mesh of 400 microns and the organisms will be hand sorted, counted 
by the field technicians on each of the sample collection dates outlined above. 

• Sampling days: Pre-Treatment observations will be followed by post-treatment 
observations at days I, 7, 14, 21 amI JO Fish will be removed for analysis at pI e
treatment followed by days 2 and 21 

• Sample points per plot. Thel e will be one fish cage per plot with five fish each for 
observation. One fish frol1l each cage will he removed for tissue analysis at pre
tleatment and Oil days 2 and 21. The cages will be located at the plot edges. 

• Total samples. :W samples 
• Observations pcr day : 5 
• Samples sent for Analysis. 15 
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Sampling Protocol 

• Scientists: Dr. Timothy Twongo, and Prof. Nyangababo 
• Parameters to be Analyzed: Herbicide residue in tissues. 

• Methods: Fish cages will be constnlcted and stocked with Tilapia. The cages will 
be placed on the edge of each treatment area and monitored lor behavior changes 
during the 30 day sampling period. One fish from each cage will be filleted and 
frozen and shipped to the certified lab in the US for herbicide residue analysis 
pretreatment and on days two and on day 21 . Prof Nyangababo will also analyze 
in Uganda. 

In-Land Soil and Water SamJ)ling 

• Sampling days: Pre-Treatment sampling will be followed by post-treatment 
samples at days 7 and 30. 

• Sample points per plot: There will be one sample point per plot located 5 meters 
inland to collect both ground water and soil samples. 

• Total samples: 30 samples 

:; 

• Samples per sampling day: 10 
• Scientists: Prof. Nyangababo 
• Parameters to be Analyzed: Herbicide residue. 

• Methods: As requested by NEI\IA, a bore hole \vill be drilled 5 meters inland from 
the waters edge at each treatment site to collect water and soil samples for 
herbicide residue analysis. The samples will be shipped to the certified lab for 
analysis. Prof Nyangababo will also analyze for residue in Uganda 

Vegetation Evaluations-Observations 

• Observation days· Pre-Treatment observations \vill be lollowed by post-treatment 
observations at days I, 2, 7 14, and 30 

• Observation points per plot: General observation of the plot will be made. 

• Total Observations. 25 
• Observations per day: 5 
~ Scientists. Mr. IVhvebesa - MAAIF, Crop Protection 





AIII,a(ics U"li",itell 

In-Lake Ilerbicide Tri~11 
Saml}ling Profofol 

~Iethods. The water hyacinths within and outside of the treatlllent areas as well as 
shoreline vegetation will he visually ohserved on each of I he salllpling dates (pre
treatment, days I, 7, 14 & 30). Observations will be llIade and the vegetation will be 
rated appearance relationship (as per verification report. Kajjansi trials) to the 
vegetation in and around the general control plot that will he located within the same 
bay as the treatment area . 35 II1nl IiIm prints of the sites \\ill he collected and kept on 
liIe for relerence and doclllllentat ion or any vcgcl at ive 51 al c changes 

List of Analytical E(luiUlllcnt and l\I~ltc .. ials to be Used: 

• IIACII: DRELl20 I 0 Water ()uality l.aboratory: Includes 11 20 I 0 
spectrophotometer, conductivitylTDS lIIeler, ph lIIeter, inslrument and reagenl 
cases, plus reagents and apparatus Ill!' pcrtlllllling lip 10 27 test. 

The DREL is a self-contained, portable testing system. Calibratiuns luI' over 
120 cOlllmonly periul'lned analysis are perlllanently slored in the DR120 I 0 
spectrophotometer ready-only memory. 

A Pour through assembly \vill enable testing of lIIultiple samples ami speeds 
measurelllent of lIIultiple samples, elilllinates errors caused by using 
unmatched sample cells and improves accuracy when high sensitivity is 
required 

• VWn. Scientific: VWR select Orion 1II0dei 81 () 00 meter wit h 3m cable 
electrode including the probe Mainlenance Kit and tvlanual. I\leter includes 
fcatures such as automat ic temperature compcnsat ion, cOllllllllnicat ion capability, 
50 point datalogging, barollletl ic pressure compensation, salinity correction, 
seleclahle resolulion, adjustahle sland, and onc or two point calihration . 

• Nt'lIt .. alizrd nllfTrl'l'd formalill Solution : I I.iter 10% rormalin solution for lise 
in histological applications to tix allli store tissue specilllens. 

• J)rllafllred P"olU'iet:lI')' 1·:th:lIIol (Allh)dnHls): I Liler lIsed 1'01' Ilushing action 
in the Macrofauna analysis 

• Wind Meter: Pocket wind meter has one scale which reads 2 - I () mph in 1\2 
mph increments. A second scale reads 10 - 66 mph in 2 mph increments. 

• 80((0111 sampling dredge: Aquatic Ecosystem Stainless steel dredge features a 
hottom sensing closllre which eliminates the need fot a lIIessenger weight Dredge 
is a convenient sediment collecting device lur mud, sand, ooze and light gravel. 



AI/I,a/ics U,./i" ,itCI/ 

Ill-Lalu~ Ilerbidde Trial 
Salllplill~ Protufol 

• Secchi disk: Aquatic I':cosystelll 20 (m disk standal d Itlr Illeasuring the relative 
visibility or water. 

• Water sampler: Aquatic Ecosystem collects salllpies II 0111 depths between one 
and I\venty Illeters. Its inner collection chamber allows DO samples to be fixed 
prior to removal. 

• Palmer ('OUII' in~ ('('II Aquat ir h :oc;ystelll design It II' cOllnt ing salllpies or \lhyto 
plankton and zoo plankton. 

• Plunkton Net: Keeton Indllstries, Inc . ""ith conical gl aduated tuhe at elld ( lR 
cm X 12.7 cm diameter). I\linlite plankton are collected alld can he obsclved in 
the dear 50 III I conical gradu(lted tuhe (II Ihe end oJ'the net 

• Sieve, 400 microns: Cole-Parmer brass II ame and stainless steel \'vire doth . 
Benthos sedimenls will be washed in the sieve. 

• Fluol'esl'ent dye tnll'el's: 0.25 liler (rhodamine \-'vts, Icd dye) Biudegradable and 
nontoxic, dye rapidly dilfuse to help deterllline water Jlow. 

• 1\1 iscellaneous items: 

Items below will he utilil.ed in the w(lter quality testing prugralll . 

I) Potassium test reagents: IOO/pkg x 2 
2) Nitrogen Nitrate 2 - 50/pkg. 

3) Nitrogen Nitrite 2 - SU/pkg. 
") PhllSpholliS Rencl ivc 2 - SO/pkg 
'i) PhosphOlus Total 2 - SO/pkg 
6) Telllperature Pocket Pal Tester 

7) I - Gmdll(lted Cylinder Plastic 2'10 1111 

X) I - ('ylindcr Blush 

9) Tuhe hrush 
10) Salllple bottlc (It)! grab 
salllples) 5QOIllI, 12/pkg. 
I I ) 1\ lixing bottle 10 1111. 6/pk 
12) Bcaker 'iO 1111 
I .') 1\ lixing hoilic 2.'i 1111 
14) I\lclllbmne lilters (0 ·IS UIII 

nlHl 0 X lIlll IHII e SiIC) 
IS) "calolle, concentl aled 
Nh,IOI L grinding lulll'C; 

7 

()uestillns in regards tolhis Pilltocol Ciln he dilected 101\11 Tholllas I\loOlhollse, 
Aquatics Unlilllited (AU) in Kampala at 2SCl-41-250-55(1 . AU is located in Suite 235 
or the International ('o\ln~rence Center, Kampala Uganda 



Section 4-

In-Lake Herbicide Trials Sample Labeling Scheme and Data 
Record Sheets 





AQUATICS UNLIlVlITED 
WATER HYACINTH CONTROL PROGR.-\:\,( 

IN-LAKE HERBICIDE TRIALS 
SA~IPLE LABELING SCHE'IE A:\TD SA~IPLE DATA FOR~IS 

10 Februarv 1997 

WATER QtALITY AND RESIDL'"E : (Water Quality Sampling: Data Form Attached) 

PLOT TIME OF SA~IPLI~G SAMPLE LOC.-\ TION 
A p=:t} 1/2d or 5m =: 0 

B 2hr =: I Edge/Om =:1 

C Day 1 =: 2 30m =:2 

0 Da\' 2 =: 3 100m =3 
E Da\' i = ~ j 

Da\' I~ = 5 
Da\' 21 =: 6 
Da\ 30 = ; i 

EXA .. 'vlPLE: A21 =: PLOT A. DAY 1. EDGE 

CHLOROPHYLLIal (Sampling Data Form Attached) 

PLOT I TI:vtE OF SA~IPLI:\iG I SA:\-IPLE LOC.-\ TION 
A Ip=:() 1 1m = 0 

B I 2hr =: 1 ! 30m =: 2 
C IDa\ 1 = 2 i 
0 I Da\ 2 =: 3 ! 
E ! Da\ - =: -+ I 

I Da\' l~ = 5 , 
I 

I Da\· 21 = 6 I 
IDa\' 30 =: 7 

, 

SEDlylENT A~A.L '{SIS : (Samo/ing Data Form :\ttlched) 

PLOT I TIylE OF SA~IPLING 
. .l. I P = II 

8 i Da\ 1 =: 1 
C I Da\' I~ = 2 
0 IDa\' :0 = 3 
E I 

I 



IN-LAKE 1I1~IU1ICII>I~ TIUALS 

SAMPLl~ LAUF-LING SCIIF:l\m ANI) SAI\II'U~ I>ATA FOI~I\1S 

I'A(;E TWO 

M.1rROI~A~NA lMJ, ZQOI_)1·A~KIY.~LLZ1,J~U\~n)pl:.~f:':!hTQNJ!~J~ill!lj)Ji!!RP_llJ~LrO!!l! 

AIIa.fhg!] 

PLOT TlI\IE Of SAMPLES SAMPLE T\ 'I)I~ SAMPLE LOCATION 

A P~() IJchl is ,...A (Ill :, 0 
-

B 2hr - 1 I3cnthos - U 301ll :: 2 

C 0", , '" 2 

D -~~---- - ------
E D'll 7 " ---

Da~ l-t - =' 
lJay 21 = (, 

0<1' .HI - 7 -

INJ.~NJ) SQIL AND WATER-'~~S~DUE : (Salllpling Data FOIIll A\lached) 

I'LOT TIME 01' SAMPLING SAl\lI'LE TYPE 

A 1'=0 Soil -= s 
-

13 Om 7 --, 1 Water '" W 

C Dil\ 30 = 2 

0 -
E 

PLOT TIME OF SAMI'LiNG 

A p~(I 

B Din 2 -= ( 

C D'I\· 2 ( =2 

D 
E --------- ------ ----

---------- ------.--------... ----.. ---

Visual ohSl'n atiolls at locations I 011 a" or the salllpk da~ s ScpaHltc record !{)lIllS 



IN-LAKE HERBICIDE TRIALS AQUATICS UNLIMITED SAMPLING DATA FORM 
WATER HYACINTH CONTROL PROGRAM 

Water Quality Date 
Sample Day: Time: 
Water Quality Residual Water Quality Analysis 

Location 0 1 2 3 0 1 2 3 
A-Rodeo Ph 
WQ Residual Temp 
Sediment Secchi 
Inland Sample: Sedi Do 
Inland Sample: Water Nitri-N 

Nitra-N 
Tp 
Rp 

8-Weedar 64 Ph 
WQ Residual Temp 
Sediment Secchi 
Inland Sample: Sedi Do 
Inland Sample: Water Nitri-N 

Nitra-N 
Tp 

I IRp 
C-Weedar 64 Ph 
WQ Residual Temp 
Sediment I Secchi 
Inland Sample: Sedi Do 
Inland Sample: Water I Nitri-N 

Nitra-N 
Tp 

I Rp 
O-Rodeo Ph 
WQ Residual I ITemp 
Sediment I Secchl 
Inland Sample: Sedi I I Do 
Inland Sample: Water Nitri-N 

1 ,Nitra-N 
I ITp 

I Rp 
E-Control Ph 
WQ Residual Temp 
Sediment I Secchi 
Inland Sample: Sedi I ! Do 
Inland Sample: Water I Nitri-N 

! ! Nitra-N 
I I Tp 

I Rp 

Wind I 
Weather Conditions 

I 'Naves I , I 
Icooier Number I I I 

I 
I I 

, 

I 
. i 

I 
, 

! I I 
I 

Ship Date I I I ! i I 
Chain of Custody 1 I I I I I I 



IN LAKE HERBICIDE TRIALS AQUATICS UNLIMITED SAMPLlNI..:> Uf\ I M t VI "., 

WATER HYACINTH CONTROL PROGRAM 

Biota 
Date: 

Sample Day: Time: 

Location 1m 30m 

Plol No. of Samples 

A-Rodeo 

Macrorauna 

Benthos 
Chlorophyll (a) 

Fish 
Zooplankton 

Phytoplankton 

B-Weedar 64 

Macrorauna 
Benthos 
Chlorophyll (a) 

Fish 
Zooplankton 

Phytoplankton 

C-Weedar 64 

Macrorauna 

Benthos 
Chlorophyll (a) 

Fish 
Zooplankton 
Phytoplankton 

D-Rodeo 
Macrofauna 

Benthos 
Chlorophyll (a) 

Fish 
Zooplankton 

Phytoplankton 

E-Conlrol 
Macrorauna 
Benthos 
Chlorophyll (a) 

Fish 
Zooplankton 

Phytoplankton 



IN-LAKE HERBICIDE TRIALS AQUATICS UNLIMITED SAMPLING DATA FORM 
WATER HYACINTH CONTROL PROGRAM 

Residue Analysis: 
Sample Day: Time 

Location 0 1 2 3 

A-Rodeo 
Sediment Sample I 
Water Sample 
Inland Soil Sample 
Inland Water Sample 
Fish Tissue Sample 

B-Weedar 64 
Sediment Sample 
Water Sample 
Inland Soil Sample I 
Inland vVater Sample ! 
Fish Tissue Sample I 

i 

C-Weedar 64 I 
Sediment Sample I 
Water Sample I 
Inland Soil Sample i 

I 

Inland Water Sample I 
Fish Tissue Sample I 

I 

D-Rodeo 
Sediment Sample 
Water Sample ! 
Inland Soil Sample I 
Inland Water Sample I 
Fish Tissue Sample I 

E-Control I 
Sediment Sample I I 

I 

,Water Sam~le I I I 
1 In land Soli Samole i I I 
Inland Water Samole I : I , 

I F:sh Tissue Samole , I I 



IN-LAKE HERBICIDE TRIALS AQUATICS UNLIMITED SAMPLING DATA FORM 

WATER HYACINTH CONTROL PROGRAM 

Fish Observations Date: 

Sample Day: Time: 
-'--" location 1 

Plot 

A-Rodeo 

B-Weedar 64 

C-Weedar 64 

D-Rodeo 

E-Control 

Shipping Dale 

Coole. Number 

Chain of Custody 



IN-LAKE HERBICIDE TRIALS AQUATICS UNLIMITED SAMPLING DATA FORM 
WATER HYACINTH CONTROL PROGRAM 

Efficacy: 
Sample Day: Time: 
Plot Location 1 
Observations 

A-Rodeo 

B-Weedar 64 

C-Weedar 64 

D-Rodeo 

E-Control 

Evaluation Scale 1-10 
(10-Best) 

A-Rodeo 

8-Weedar 64 

C-Weedar 64 

D-Rodeo 

E-Control 

Photos 

A-Rodeo 

8-Weedar 64 

C-Weedar 64 

I 
i C-~odeo ! 

,E-Rodeo , 



Section 5 

Pest Control Recommendation 
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Section 6 

NEMA In-Lake Herbicide Trials Approval 





NATIONAL ENVIRONMENT MANAGEMENT AUTHORITY (NEMA) 

~"E~IA/96/wH 

8 th January 1997 

The Permanent Secretary. 
Ministry of Agriculture. Animal Industry and Fisheries, 

P.O. Box t02 . 
Entebbe 

f~'M . \Jrl"~11 !).:\".:lupIlIO=nl Uall!.. IIl1il.Jillg ~Ih FI,,'r. 

oj \,1.: .\\'':1111':. P.o . Dox 222~~. "aml'"liI. I 'glll.!;' 

'I'd : :~6-H ·2J68171~S I 06.j;~~ 1065 ~~ IUlIli 

Fa,,: :S6-4 '·2S7S21/2326l10 

['i-LAKE HERBICIDE TRIALS FOR EIA ON WATER HYACINTH CONTROL 

PROGR.\..t"11v1E 

Reference is made to your letter Ref. C'MIN.'411 dated 6th January, 1997 submitting the 

names of the Ugandan scientists who are going to participate in the in-lake herbicide trials. 

~E~lA is pleased to nOte that the conditions which were set for the in-lake herbicide trials to 

begin have now been fultilled. and these included: 

0) the scope of the work: in a letter to NEMA dated 6th November, 1996 from 

Dr. Thomas MacNabb. and in the revised In-lake herbicide trials design dated 

3rd December 1996. Aquatics l"nlimited indicated their acceptance to include 

biological/biodiversity parameters in the assessment. including sampling of fish 

and other benthos in the sediments. as well as other macrofaunas besides other 

parameters such as water quality; and 

(ii) involvement and inclusion of Cgandan Scientists in the in-lake herbicide trials 

exercise . In our earlier communication to you dated 9th December. 1996. 

:--JPvIA required the inclusion of the following scientists in the team. namely. 

Dr. T. Twongo of FIRl for analysis of chemical residues in tish, Dr. Y. Kizito 

of Zoology Department. Makerere l 'niversity for plankton analysis and . 

:\-Ir. Vivian ~latagi for water quality analysis. Other Ugandan Scientists to 

participate in this exercise are as indicated in your communication of 6th 

January. 1997 referred to above. 

I however wish to emphasize that these scientists are expected to be facilitated to be able to 

participate fully at all stages and steps of the in-lake herbiclde trials exercise, and to be able 

to execute their assigned tasks satisfactorily. 

r also \vish to reiterate that the in-lake herbicide trials to be conducted at Wazimenya Bay are 

par, of the process to complete an Environmental Impact Assessment (EIA) process that startec 

with laboratory tests at Kirusa and pond trials at Kajansl. The EIA is required by law befor-: 



I I I 

121 

a decision is lIIade whelher or 110110 appro\'e Ihe lise of the chemicals under Irial ac; pari of the 

\yater h yac i nth control progra 1Il1l1e, 

The findings of the in-lake herbicide trials shall Iherefore be incorp()rated inlo the 

Ellvironmental Impact Statemenl be i ng prepared by Aquat ics U III i m ited, 'I hili En\' ironnlelltal 

Impact Statement, when linalizeu, shall he a public document and shall he subjected to a public 

hearing and review hy all interested parl ies. 

As part of the process, NE~IA also expects that public awareness call1paiglls tll inform people 

on the precautionary measures to be takell during. the trials shall contiJlue throughout the 

process of in-lake herhi<.:ide trialc;. 

As indicated in our leiter or e\'en ref. dated l}th DeCl'nlher, I ()l)(j. NI:~IA brings to your 

attention the involvement of another Ugandan scientist. Dr, hancis E,iohi or Falulty uf 

Veterinary f\ledicine. Makerere Uni\'ersity, who will be unuerlaking independent toxicological 

analysis on fish as part of his PhD research programme. Dr. Ejobi will finance his research 

\\ ork. 

La.'itly, in view of the abo\'('. and by virtue of the powers conferred upon the Authority under 

Sections 7 (I) (I) and 20 of the National Environment Statute, the execution of the in-lake 

herbicide trials at the above site is approved. sUhject to the in-lake herhicide trials design 

subll1itted to NEMA, other requirel11enLc; or the Environmental IlI1pact Assessment proccc;s and 

conditions thereto issued by NEMA. 

~~~'~7Jv<--
Aryamanya t\lugisha I kill)' 

for: EXECUTIVE DIRECTOR 

c.c. 11.[ . tile Vice Prec;idcllt and 
~Iinister or Agricultlllc. Animal Industry & Fishiclle'i 

ENTEBUE. 

The 11011 , t\linister 
Millistry of Natural ReC;llllrces 

KAMPALA . 

The 11011. Millister of State 
Millistry of Natural Resourcec; 

Kt\t\IPALA. 



'-

The Permanent Secretary 
Ministry of Natural Resources 
KAMPALA. 

The Sol icitor General 
Ministry of Justice 
KAMPALA. 

The Senior Private Secretary to 
Rt. Hon. Prime Minister 
Prime Minister's office 
KAMPALA. 

The Commissioner 
Fisheries Department 
Minisuy of Agriculture, Animal Industry and Fisheries 
ENTEBBE. 

Mr Moorhouse 
Aquatics L' nl imited 
KAMPALA . . 
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Temporary Certificate of Registration of an Agricultural 
Chemical for Rodeo dated 1411 0/96 
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- ,' FORM C 
• I ,..".,) •• ,. v,· ""-I,.,\.,... 

P. 0- £:X In. p .• -;-: . ~E 
.' 

THE CONTROL OF AGRICULTURAL CHEMICALS STATUTE, 1989 

(reglilacio" 11) 

TEMPORARY CERTIFICATE OF REGISTRATION OF e.N 

AGRICULTURAL CHEl\IlCAL 

NUMBER ... !.!g~/ :QQQ3B/}leJ.T.e.I;lIlo. . 

It is hereby cert i tied that the agricu ltural chern Ical described herein has been tern porarily registered 

undcrthecontrulof Agricultural Chemicals Statute and Regulations made thereunder and is subject 

to conditions specified herein-

GLYPHOSATE ISOPROPYLAi'IIN~ SALT 
1. Approved common name ............. .................... ......... .. ........... .......... .................. ............... .... . 

2. Trade name under which the chemical is traded in Uganda ..... RQH~P. ,.9 .•. k .............. ............ . 

( ...... (~~~~~~:~r~ ... ?}.!.~.~~L ............ ... ......... ...................... .............. .. ........................ .. ........... . 

. . . . . .. T~j· : F=O l ~; ttY 
3. Condlllon(s) under whIch agncultural chemical IS registered .............. ...... :.: ........ .. ................ . 

[either that-
(a) it is for the emergency control of infes tation in ......... .:..:...:::. .:: .. :n:..;,:· ... .=.i....:. .. ........ ..... .... . 

area, or / O!.::d, 

(b) it is for the carrying out of Laboratory tests. experiments and field tests 

1'1 .L' ._- lr.-f''''DOT · .... .. :... -:·.: • .:. .. . 1.:. .... J. .:;w..;.. •• • ••••• • ••••••••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••• • ••• ;or 

(e) the applicant is required to produce technical information regarding the use for which 

chemical is to be used; or any other condition.1 

4. Registration Number .. .. .-~.~!?~/??~!..~!.~:/~~'!!p..~ ............ .. .............................................. . 

5 R . t d ' h f P.S, I·FLU? f( dd ) "ROX 102 EBk'-r IN 2080 :; 
. egIs ere In t e name 0 ................ . ..... . .... . .. .. . . 0 a rcss ;: ..... ....... . , .. .. . 1-11 e. 0 ....... . ..... . 

6. DatcofRegistration .... 1 .. ?~.l: ... Q;~Q.~.~.:.,.J . ~~~ .............. ................ ........................................... . 

7. Certificate expires on 1.41)g/1.9.9.7.(ONE yEAR) ......... .. ......... frum the date of Registration. 

• Chairman, 

Agricultural Chemicals Board. 

Secretary, 

Agricultural Chemicals Board. 

'f 



This samole laoells current as oi Feoruary 15. 1995. The prOQUCI OeSCripllOnS and reccmmenoa:lons provided In ItllS sample lallel are 
lor background Informallon only. Always refer 10 the lallel on the proouct Ilefore uSing Monsanto or any other agrlchemlcat produc:. 

Complete Directions for Use 
in Aquatic and Other Noncrop Sites. 

~?~ 'e~. ~o :2!,j~3 

AVCID CONTACT WITH FOLIAGE. GREEN STEMS. 
EXPOSED NONWOODY ROOTS, OR FRUIT OF CROPS. 
DESIRABLE PLANTS AND TREES, SINCE SEVERE 
INj URY OR DESTRUCTION MAY RESULT. 

'le"" :~e entire I.:~e' :e!cre ~smg !hlS ~roo~=: . 

-Js: ; ~:y Jc:orCIr;s:J aoel Instructions 

::06:11 ·, CG 

'le~:l ~:~1fT ·}f N~RP~IHY ANO LIABILITY ' :erore JUylr~ or ~S'"s ;1 terms Jre 
"a: Jc:eptaole. 'e!~r~ It )nce ~nooenea 

'E7·:R',IUL; nON is ~~OHIBITED SEE .NDlVIDU~L ~:J~IT ~INE~ :'~BEL ,OR 
~E? !CKAGiNG Ll~,llr,;rIONS . 

LIMIT OF WARRANTY ,\ND LIABILITY 
.-;S .. :imoany 'Nar·ai.:s :~a( :hls oroouc: ::rrcri:S :0 :::e ~;:'!:.iI;:;1 :esc:: ~ : :'::1 

)n :"e Joe! ana 5 'e3sonaoly 'It 'or :he Jurco~.s ;er 'ort~ n :~ e Como,.:e 
~~res:.ons 'or Usa 'aDel JOOKlet "Olfec:lons .• vr.en ~S2a n Jc::rcar.ce him 

.":,= ),rec::ons ~;C2' :he :onOllions mc::oe~ :he~~:n 'lO OTr:~ ::(P'lE! 3 
,'I~R~.~:ITY OR ",~F~ £0 ,'/ARRANTY ')F FIT:i[53 ;OR :ARiiC:JL!R :!.JRF'.:SE 
~R ',lE~CHMH.;8Iln JR ~I~Y OTHER ::<F'lESS .JR ',IP ~ :E!) ",~RR~llTY S 
',tt.C£. ThiS Narr~ilif S JISO sublect '0 :ne :;;nljjiions ~r~ Hrt:~: l ors )iai~C 
::er~!O 

3:;,:! jne 311 :JS:!S ~ :,:ali JromoUy no:;:\, ::-IS C~r.-oar·," Ji ~m ,::,:,~s ,'iOe:-: r 

:.;~:~ :n ·:cmrac:. :,::;::senC2. Strict :laCI:.r( Jtr.'!! :j~ :t Jt::er,',.£:. 

:_,'c! 3r.d a ll USe!S ~t? 'esuons:bie 'Oi 3/1 C!S "r :Jj.':h~ ',' ::n .:~~ oJ! "ane' -s 
... ,..:- :~SU ltS ::-cm ::::::::iCnS ~eyora :~e :In!;Y Jf ::-:;S I: .:mc.:::y. ·nC!UC .-s. 
: ... : ~:t ;.n~He~ :0. ':'!::~::al'D lllty o'Il(h ~fQC:"::$ ):~ :r :"3r'J :~ JSe ~:~ :0;-::' In ... ~ 
; .:.:: :~S . ;D= ~ :;:::' :J )r ·:or:::c: .,.:" : :~ ';: ': .~;: : ;::' .r '~: .;: 
,.~;:-~ ~. we3:71fr :;i,:;:.ons 'lin,c:'1 ai2 )u !~ ':: "::2 "a :'~: ::r. $ ;~; ! :: -::rr:2 J\ 

... ~ ~ :::Ic::!:jn 5 :: .::-: ':;r one mr.e :~!'Q~ l'i;:!" .-~ :':::;c: S 3::~:~~ 35 .',: I 
; ! :. ! }:",::: :: :-.: .:.:-: ..... :-: ;~ : :1..: : :; .-: ;:: ::.:- '::- i:: :~: :.-- -: .... : 
: ' ::: ; :1 S. 3ii~: ':'::.: :- :; jii:' ~anr.e! ~o: -:t:' : "1 !:: ';:: .. :1 :-: ~ '~: :. :-~ 
-: :: .. :2 ::;,;r;l::~-~ ;~:SIC2 :~e TIOI:il~re .:: .. ~~ : ;:e:~:.:~ :: ::':: : .:::: .::~: :: 
... -: :'?~2f,C ~ .jj :~C:;,;::~ .1:"er ::'Ian :~CS= ~: : ' )~ - :-, ::-: : ,fc:::t;-! .r. ji :ti :-: 

... -~ ~( CU.!S iVE ~£'.~::' '( IJF :HE USt~ JR :Lt!::; !'~: ":-0 : . ; ~t: jr "'HE _ !.

:, ", ,JF :n( :::'.'~:~, '~' JR ~m OThE~ : E~L:~ :·J2 :.,'( ::j[ !LL .OS~~~ . 

·, . _:; , ~ 3 OR ~.:'.'!GE~ ~ESULi!;-tG r~O :.l 'nE JSE :R -";;C ~: 'iG )F '~( 
:~'~: :.iCj :.i ~~C~:':C ; ';~ ~:"'~~MS a'\SE~ -~ :J\ ;~;C~ 'tE 3UC:\C~ Si? ·:~ 
_~:E : . TY. OTH~R 'j~; ,JR OTHER','IISE: ShALL 3E '~: :~;::Hk~: =2,CE F!') 
~'f '~: IJSEil OR :uvE~ fOR THE I)UA~ITI1i 'JF ;H!S ?qo~lJc; ";';OL'/ED ,:q 
~' 'ro£ ~I.EC~IC:; OF 'HIS COMPANY ~R ! :U J:PB ~UE'l 'r: ilE?L!C::· 
I,I:'j ; Of SUCH QUh:;71rY OR. IF ~or ~C:JUlm :Y =~?CHA~::. mLAc:· 
','t', ; )F SUCH ')U~" ;. ~f 'N NO £'JE.'H SHAL ' HIS :G:.:?~·.Y 'J~ ~.' .. ( OTHER 
:~~,:~ 3E L!A6l~ :O,q ~1~Y lNC:DE:-/T~l. : G:;~E'J '.!E':T.AL }R : :EC:AL JA'.: · 

:_.~f ~ .. : ! :r ; ::': :: . ~ ;:emec '0 "'3.e .:: ::!::: : .- : .: ..... : : ..... s ••. ~ , ~ iF 
,',!:: !',rt ~·t C _ 1 ~CI. , Tf .'tf1IC,' 'Till', "c::: .':' = .. :. ;-, .';':; :. ,'H':::
; i-!:"!'~nt 

PRECAUTIONPRY STATEMENTS 

Hazards to Humans and Domestic Animals 

Keeo oul oi reac~ oi .:midren 

CAUTION! 
HAR',lf'.!L If 'NHAL:iJ 

~'-QIO :re3tt1'F~ s ;a~urs .::r s:rJV illSi 

ilemcve : ~ntarr.lr.a:~o c:::'~r.s ~no .vasn c!omlng ~mre 'euse 

'Nasn :~orou~~IY .vl~n 503;) Jn~ Nai~r Jlter ~anol ,ns 

FIRST AID: IF INHALED. '~r"c',e r.3 ~·"oual to Ires' 21r See~ meGl; 31 attentIOn 
i ~r ~~ r· . ~~ C!..: .::.. . ~,. ,je\,:?'Il:::s 

In :2se SI 2n e'11e:;;~nc'l InVOIVlnil :~ :s Jroduct. 
:",1 Cel ~c: aay ;r ~ Ighl 'JUI :~~,~OOO 

EnVlrcnmental Hazards 

Do ~ot ;on:3mlr2 : ~ .v~:~: ,vner. ulsoosmg ·)1 ~GUl omem Nasnwaters 
'r€3i;ne~. )i 2CU': ::' Nee~s :an 'esull In o.ygen JeDle!:on or '055 ~ue ,0 

ae~:mccS.IiOn oi "=30 CI311lS 7hls Jxvgen loss C;Jn c~use ilsn surfoc:mon. 

In :3se)i SF!LL:: ,tA~ 503 • .lC ~na :emove :0 a 'JnclIIi 

PhYSiol or Chemical Hazards 

S:r:n ; ;; r .. : ~ o"'s J1 :::;5 ~rCCL':: : iCL il je 'Tllxeo )it~:C :;r,c JPOllec ~$lng In,'1 
~:a,:w:s s H:~· 11 .. - ':"L -: -ce·s:3SS JlaSilc Jr.c ~" ~ !.:I ': ·,·r.eo '!Ieet ;ontzlOe!s 
00 ' jOT '.~IX Si0fiE )R ~FDL' '"IS ?'lOOUC JR Sr'lAY SOLUnO'~S OF 'r-IS 
?OCS:..C: N 3~~,!':IZ::j ~ :c:: ~ :R 1JNUf4EJ S 7E~L E(CE?T S:.'\INlE5S 
~ ... :::_, :: ~: i ! , ', E:5 OR :rq~y " !·~~S "'his : ! :C .. =: ~ r : Drt;'t sOluillJns ~T "~:s 

~r:C:;L: ':3C: .. , ' :~ ! ,C~ :: r.:".' e's ,lno tanKS :: c:::~ce ~yorogen ~as wrolCl 
T.~'I '~r-: ] -'s" I ::::-:: .. 5: ::: ~1S illxture "his ~~S iilxwre ":GL:ld Hasn i: 
~x:: ; jJe :aL: : :-s ::r;':1..3 :erSJn3 ~ nlur( j ~11 : :=": ~y Joen ~ : ame . soar" 
...,e':=' 5 "Jrc" ~ .. ::~ :'Z:: ::::: ) f :::--er ~r.It'cr. ~v .. ·:e 
:'C''' ~ 'f E I t~RE~ 1£'. ~ 

"C vc"::a:: ':- :":!:-';"C~~;" ·. ;'yc:ne 
i "-: ;,r- ;r " ~ 5:::·::,!':- to! :.:Jt 

.16 "e" 

:00 j ' , 

"',:: .. t~ .. : -:.:.: 5":-: ::' :'~:r:; :.;w~as ~t':J :: ~= it ~:l JT 'r:e 1c::ve 'n~':' 
; "o:?:": i 1::- :;3:: 1'1 .-: . :.-: ;jT ~5 SOQrI)O', a . ... : ~au ~OUlval~r.(:o .:EG 
r':fT1~ : er :.:;.; :: ... "::s :e' ~ ~ 531:0n.;: :le ~:.C . s:, pnosare 

DIRECTIONS FOR USE 
s " ,. ; E' :" : : :-:~: . ; a" ' J .:5= :h:s :Jrcc .. :: .. JOy l1anr.er nCCnS ! S~2 1i 

... ,:- :3 .::~ "s 

.~: -:': : ~ ::_:: . " : ~ -;:;;'1 : ~ r' ::.I.:ree : ··3C~ .;~:.: !: : 

Storage :lnd DISDcsal 

GENERAL INFORMATION -

-:" : }::: .. 5 ,: ": ,": ::1: .=":,; 
.. ~ :.::. :: -:.:; .... : .. ~- .-~ ; 1:'" .. ~.:n ·ro:: =·· :· " = ," ,;~e :~r,:3~::: ; ... : 
...: ''': .::: : .r :- '1:: ~ ~-: : :: ; ,1 "TOCS' y ... .: .·,?,-'::S JC::;' "I , : ~,n ~ 'j ~ 

: :: .: :_: :;r. -:Si ::':--;. : .. ~'" : :e~.e~ ""la', -r: -:: ..t i 'or ~aJs Ir i'C':; 
~:":-: , ::: :i : : . .:, ,'. ~ ,; :": ! ': :c.".lng :r-: : :-:-' 71/ Sii)\'1 t~e .3C:; ',I:"I ;' 
: ~ ~ ':':: ... :: ~":J :::, , ;_';1 ": ... : : :~ Jf :ontr~ ,!: -: ,:;;::'::5 c r~ ~ ~r~~L al 

I', • -~ .::-0 ,: '::. -s ~ ; :r.e : ' a :- ~ .'/I1IC:1 JQ.ar.::: " j ::mole!2 j :C'unlOg Ji 
3:;,e'5':~:".~ i:~',·,:- jr.~ ~e ::' ': ' ~: :un 'Jt unC'!";:L A~ ,jl~nt JanS 

1J ;i :!S : : " ~"'.'. ,s= : : ~:::e~ ~r ' "i tS ,a ael ~elay a~~. :Jimfl unlll ,eg~!Jt.on j2S 
:; ':' ~'5:: ::::c ':~:-:~ -:-: ~ :~~:~ ::~:n~eo !Ot ;:~r:':! j: SL. : ~ :e;-:!,j ~lon ;f'::' 
.-: /,-:! :3 ':: -::.: :~ . ;c·:: c .. ~ i :~ I ) aDel 

J " :-: " ;~::: : :r"' _ ; r:~ :-5 .. ::-' .. ,,,; ~r:::r;~ec ~":~:·SiC .. : O ·: z:: .... I! ! "r -: : 
::::'5 :. :~ ' !--'= : :' ::· .. 5 ~ : .. i .. : : :·e 3ri.:!::-:,,: .... :-e ~ ::' i a! a - ~ .... -:J:- t ..... : 
: ; .: ..•. :~ . . - ~ ' !; : ~ :: : :: : ":i::':;; d :~C~' :~ ' : -::" 3 1 :If: ':- j r : r"s" : 
.::; -: ~: .. ":'" ··::::-. ~ ·-. :;5 ~ ;::;: j != ~ro.·. ;": :::~~ _ ;00'02: :-- :-. ~ "j ~'_'''. 



00 nOI Ire3t Needs or br\)!~ 'Jr~er x ,:r .;r~l'o,"g conClllc!1S suc~ JS drol:&"! 
st:e!s disease or ,"secl jJr.IJ.;e, JS 'e~Jced conlrol may :esl'l Re~cLed 

resuils may 3150 occur when ire3t'ng ",~~,:s or brush heavilY CO\f'eO wllh dust 

Reccce1 control "'a'i 'esul1 /lhe~ lOOi ;a:,ons lre made 10 Jny .. e~o or brush 
soec;es thai h,l, ': r mo\\ed, grale~ ~r c~t. and hJve nol heen Jllowed 10 
legrolV 10 Ih~ lecc ~~ lr,t"ded !I3&e 101 r~3!'''enl 

Ralnlall or If llglhon occurnn~ ",'Ih,n : nours Jfter aDplrcalion mlY reduce 
ertp"I:\eness He~vv IJinlall Jr ""gal'r' ,~'r'lO 2 hauls aller ar,;',(JI'O" mJY 
Nash Ihe oraduci otllhe 101:J~~ lr.d J 'eceal treallnenl mav be 'ea~Hed 

When !hls producl comes ,n ccr:lC: h ,:1 SOil (on I~e SOil ~urlJ:e ~I JS sus
oenoed SOil or sedlmp.~lln Nale'l ,t IS :c~11 to SOil pJrlic!es, Ur.oer lecom , 
meroed use sllU2110ns once 1M prcc •• t 's bound !o SOil pan:,'es, It IS rOI 
available tor ~1.1nl uolJke Jnd wlil nOI ~ar:n oit -llle 'Iegelallon "here roolS 
~row '"10 the treJlment area or ,i :he S~" :s :ransouneo oit -sile Unoer ·ecom· 
rrenaeo use coMllions the slror.s alfl" ~1 of Ihls oroducf to 5011 :.?r.lc'es ore· 
v~nts Ihls producl Irom le ,~c~m5 oUI :J Ihe ~oll oroh:e and ~r.l::;ng {reuna 
Naler The aH:nlty be~Me(l thiS prOd _;: Jr.d SOil oanlLies r~mJ cs 'JI1III Ih's 
produCllS de~raded \'Ih,cn IS Ollmanl\ J blo'Jglcal de~raoahon prc.ess car:le~ 
out uncer both JeroblC Jnd JnaeWDIC :;~O,:lcns by SOil I",croflora, 

ThiS amduel does nol orO\I~~ residua, ,~eed clntrol For lubser.~~nl leslouJI 
\'Ie~d cenllul Imlew 3 label lr~r~veo • ~rC'~lde omgnm qP.JO Jno ~Jr~!U!11 
~oserle the eaul:onal'/ ,Iaremen:s ane .::11 ~ t~er InrcrMahcn )OreJI,"~ ,In I ~ e 

Iloe:s ,If 311 herblc'des ~seo 

qU\ef 3nd all users ale lesoonsicle 'or 311 'ess or d~rnage III co~~ec::on wllh 
the 'Jse or handilO~ ~I 'lmlu'~s of :hls erode';1 or olner l1alemis ;11~1 are '01 
e'o: ~ssly 'p.ecmrrenceo 'r. : h ' ~ 'aoel ',:,.,-;; Ihls c'ryr1ucl \'11th :-ell :'oes JI 
ol~"r m.::tellals nol reco,"'nerded In Ih,s ',;il~: may re~urt In ree~,e~ pel lor 
mance 

ATTENTION 
AVO!D DR:FT E(TRE~,tE CARE ',tUST BE lJSt~ WHErI APPLYING THIS PRODUCT 
'0 PRE'IHIT IrlJUR'( ;0 DE;RABlE PL~:ITS MID CROPS 

00 nOI allow fh~ herb:r.,oe S~lulion to /c'" JIIO, Ol'i( or splash ~r!~ 'leslfab1e 
'Je~~tahon smce (11mure auanllhes of t~' ! pr~duc~ can ~3use se~e!e dJmag~ ~I 
Ilesi:uC!IOn 10 Ihe ~ rOD, OI;;"ls or ol~~! aleas on whlcn !r~at;:,~n( ',vas :01 
'"I~~ned Th~ '~~!,"ood 'lr al ,lr.t Jr cre" 1~;Jry oecurnng !!cm :"." use of :~IS 
proc~clls gre::~,: ,vnen I'll"", jre gU;i( ~r In ~lcess Gf 5 mli:s Del nour '1r 
'Nr~~, olnel ~ond~!: ~r., ncl~,:'~g ':sse' ,','ne Je!oc, ! I~, W/illilrl'l ,c. 'ay dllft I~ 
cc:.;- Nhe'l sora·~:rg. aVt'lc ; ):T.: "3 t<'"'S.:i ~ressute ::n ~1 r.oz:~~ :-."~~ ~~3! ..... , 
' e~;;I: ~ ;claller or fine oar' ::es 111~1' ,~ ~ C1 are IIkel, to or:ft, ~',O:D ~PFlr , 

ING l r E(CESSIVE ~PEED OR PR£3~UF~ 

NOIE Use of Ihls prod:,cl ~ an, (110-·: ' 'CI ~ on~ls tenl ,'I'rn !', ; ;a~~! ~j, 

' ~~ ;: . !. r. IniUry to oersons_ jr'~a!s 1)( C:::5 ;r (llh~r ~nl i l ~endet! ':~"sc?~ :; en(=~ 

'I/~e~ ~ol III use, ~eep canta'~er ':'ose~ :~ c!:\enl spills and c~r,:;o1r.3110n 

MIXING AND APPuCATlON INSTRUCTIONS 

AFClY iHE3E SPRAY SOLUTlC'lS r'l PP.Gr~~lY M~I~IIAI'lED ANG : ~lI5RAIE!) 
t!JUiF',tENT C.\PAElE OF OEU\'E~I:lG ~E~ , RED 10lU','ES H'\NO"~U'i lpo~ l · 
CAlIe::S )HOUlD ~E PROF'.~l'i :lIRE:'EG :0 ~'I[)ID SPPAllr,G CE:IPABlE 
PL!':iS ~OTE REDUc£[l RE::UL i 5 M~I ()O~CUR iF ;,AlER CJ:; i ~i',I';G SL L 
:S ,JSED such as IIATER FROM FOlIOS ~:,D Uflll1iED CliCHES 

MIXING 

Tn S Jrcauct m"~~ rl?;~'I'( ... :~ ,·,~ter ',' f ~ :r2'" ~ OI~l "!jf'S ')1 ~~ : :'~:'I':t 3) 

I:> 't;",) 1111 rn~ m: .I . ~G !}' s~·,Z.,. ',;"" ,1.'- .- : ' e:,,"e~ ~~~c~ ;· t ~. ,;':;::' .'Ii' ~ 

a~C"ls :he leow'e1 al"our.: 1i :11S ~·:c.·: .Iee D"ec!lon~ ':' U:e 3ro 
W:::r:.l CJnllfj!!~d ' 5~Cl!ors .')1'''; s ia::. 't:~r the -:rj ~I i:-e ! ~~ '; 'I)(e . ~ 

a(j~ H. ~ :eQti!ied )urlar::anl ! ~o r-iC .... ~ ~~~o 'le 'O~~ ·'om 13"" -- :; ·~Ia : .: I 
);'~. ; 111;1~ to ·lVO:C C;1~";r'·; b:: : ~ r' : .... ~ .·.d· ~ ' ~~ : '! ::;lIi" : --~ . '''I! Y 'j 

a~~ :::!·:m loaml":s 1" the :: :'2, "011."" ::' 11 CC :U io ; j ~ ,:''' : : <j1" W' '.: 

tc.::-- ~ .. ~,d ~he us': d r.e:"~n .: ; a~ '; ' :'$ :l 1.2:~ !~~ ! II' r~ f1 :~ ! '!-? :: :I 're 

!!Jr':::: 1)1 Ih~ ~oray ~O I 'J!I'=" ':'r- 'lat~ :/,:ass ana ~e ; ~:i1 'ln~~::' . ~: :ctt
: , "'; 

1')( :~:' '1~M ·jr.d II "'e:':E1 ~E~]n !cpr~ , :; a"l l fCZ!T ~ I l~ luarnl~ ~ ':;: "'1 

K:~: ~"Ciass !'rie on 1)1 "e3' Jo:-: :n c: :; .. ; to mm ml:~ Icam'os : :':Er] : ~ ~ 
In "':::i~:)r I;ne sh,w'ers sh~ .. 'd:e no I "~r ':-an:0 rr.C!~i1 Ca'efl ' 'o r: ~:t ~f'~ . 

: ~:~ " C ~l'~ ~o N~:O ~pr, l\=i r i a ! : ::~ ;~ : icc ~~Si 'es:tl!s ,'mi" · : 1.en.I)~ 1r 

grc~ -, arciic3110n eCVlOlne': use ila! ' a~ nmles Clls:k lor "\e- ",str bJr ~ ~ 
01 ,:,,~y droplels 

\';."~ ~s,"g Ih,s Olo~urt mil: Q' "lore :_,"; ryf a ,lnr'~, ,~c SU,;a(' lr: ~ E' :!!1 
&3·1~~S ~i 50ray ~ryl~t'~n U!: ; "'\;'or. : : .. -]c\am l!!t:JQ ,~ lor JS-: ,"" i"', ra'n 
~ . :: ~ ; !he sur~a~fdnl mu:tt ~~- . ~ ., 50 ~~ ~ :? .. t Gf n!:)r~ 3t..: lve 'r~ ' ~ ~ .1r 

,\lwa1) read ~P1d toliclI the 731 .. :act'J~::t S :;unac!.:nt ~ ab':!l f ={' ~ --~:-C3t1( ,. ) 

lor :?~t les.u!t~ 

Ihp.~e ~ur1~c!anls ;~ould r.~1 te . ,~~ • e'c~ s s ~! : lUan Der me when mak, 
1Il~ broadcast ,;op',cJllons 

Colol.1111s or Il'Jrkln~ J';es JCPI~'.ed !:: ese Wllh '=I~Ic:des ;nay be added 10 
'or~y nUlt:lreS r.llhlS orocl"l Cu:CiJr:s 01 dYes ~Si"J;n splay ~olullons of Ihl~ 

"lci may leduce pertorm,lnce eSC!CIaliv II c"er rales or dilutions Use 
_ololJnls or dyes .;ccordlng:o the mJnufacturer s :Jbel recommendahons, 

Clean spr.lYer and oans Immediately liter USing :hls product by thoroughly 
flushing '/lllh 'N,ller and dlsoose of rmSlle Jccord"!; 10 labeled use or dIsposal 
'nstruchons 

Carefully obsel\'e III cauhonal'l staler.enls and ot~er Informallon aopeanng en 
the suriaelant label 

APPUCATION EQUIPMENT AND TECHNIQUES 

• AERIAL EQUIPMENT • 
See Ihe supple menial label f~r use of :~IS oroduc: ~y all In Cahforma, 

Use the lecommenced rales uf thiS prc~ :;cl and SC;13ct3nt m J to ~O gallons oi 
'Naler per me lS J ~loadcJsl spm 'Jnless ') I~e(\vISe scecilieo, $ee ;he 
"'Needs Conll'lllod ~e~hon or Ih,s :accl !or specli:c :a:es Aeflal appllcJllOnS 
of :h,s produrt r.\JY ~ nly be I1'Jd~ as s~~cl"cJllv lecommended In Ihls labe! 

~VOIQ DRIr. - - 00 ~OT .\PPlY OURI:lG ,rtv£f\SIO:l CONDITIONS, WHEN 
WINDS ARE GlJ5;', OR urIDE~ Am GittER COtic:r:ON WHICH WILL AllOW 
DRIFT DRIFT ·,tAY CAUSE DAMAGE ~O ANY ';EGEi.\lION CONIACTEil TO 
WHICH rREAWE"T is :10 I INlE~OED fO PRE ... ENT INJUPY TO ADJACf/H 
DESIRA6lE 'JEGfj ~ TlON. AFFROPRlm BUFFE~ .:orlES MflST BE MAtN· 
iAINED 

C~alse ,or;;i~ jle 'e5S "~,e l , 10 ~(I ~, : ~ i!rei~re, do ~or use nOllles or nOlzle 
: oniIP.~I ,Jlicns .'IhKn dlsce~se stray 3S ;,ne ;0:3. ~roClels Do nOI an~l~ ooz· 
:ies 10rlVi'ro Inlo I, ! ' ~ lII;tre:JOI Jnd ~o ,ot In~:ea~e ; ~'J) volUl~e by lncreaslllg 
"Oille oreSSUIp. , 

Olin conlrcl Jcdl ! '\'~ S : ~a\ be ~sed , ,Vl,pn ,1111it . 11"01 additive IS us~d re3d 
and ':areill1l1 'Jts ,):\e '~e <:JullOnJry s:afell'.erls and III ol"~r onformalioll 
aoop.aflng n Ih~ ,; ~ ~ I " ·'P. label. 

Ensure Uniform applicalion-Io aVOid strp.aked "neven or Qvp.r!aoped aoph· 
o:allon, use JPOIO~"3!e marking de';:c:s 

Thorought. ,vasn wC:Jrt :scw,lily :J- ~Ir.~ ;;~3f lJt~1 .Jcllilay of splay,"~ 10 
:~rnc'le re~I I}:Je~ ~ r :hls iHI)Cil:! JCc,;"':.:ia~~~ l!V " i ;orJyllig t)f from 5011l~ 

PRIJL0'lG(O DFIJSURf OF :HIS PRODUCT ;0 U',COATED STEEL SURFACES 
'IIAY ilE:Ul! IN CO RR0310N ,\/10 POS~IBlE F"IUJP'E 'JF IHE PART LMIDING 
GEAR ARE ~,IO S I 3USC EPIiBlE. T~e ma!~ten,lnce 01 In qr~a",e coa1lllg 10Jml) 
',Yr.'C,l meers 3e! OSra-:e soe:,'icJllon ',lIl ·C· :0413 !'loy oreveni corrOSIOil 

• BOOM EQUIPMENT • 
For '.ontrol oi 'Need or brush species lisled in Ihis label using COllyell· 
honaf boom ~Quipmenl-IJ5e Ihe le ': nm"'~ndr.~ 'al ~ s of 1",5 proOUCI ,Jrd 
;unactJ", Iil : I~ i,} , ;llons oJi ',',Jler eel 3crp. ,1S a ~roaoeasl sora-, unless Olr· 
~r,'/lse ; ;;~d'~d :~~ :h~ ",'leeds C'Jn~:""ea ' sec;.]n 01 Ihls label fGr snecthr. 
rales, A5 !lerSI~, c: ,e~elal ~~ .ncrea,es, spray ,o!u;ne should be Increased 
wllh:n fhe 'ec~rr.r:e~'"1 rar,;~ .0 ~rsc'e comple:~ , ovmge, Careiully selecl 
correct nOI:'~ 10 1'.0 ,j ~o: ,y,n; a line <:'1>1 =or tpst lesults .vllh grQund aoph· 
calion ~~u:o"~el'; 'I'e 'I,ll !In r.nlZ :~~ Cl 'rck 10, ' "'~~ IhSI!lbuholl of wrav 
dlllOle!s 

• HAND· HElD and HIGH·VOLUME EQUIPMENT • 
Use Coars~ Sprays Ool¥ 

For conlrol cf weeds listed In this label using knapsack sprayers or high· 
'Iolume spraying equipment uhliztng handguns or other suitable nozzle 
arrangemenls - ~'~!'ll~ ,1 ! ! 'J ~ :: " ';'l! ;oh: .. : :f IIIIS product IIll\alCI 
a~d J nonln~ ·~ ..:!·2::JIII jpt! JC~", t:) I. :5= oi ,';:::':;' rJn 'I) be COIIHol!eJ For 
;cwlic rJI: ; :: jj~, ,3hr.n ar,~ ' ~ str : ; : )~ ; lor ::· " ~l 01 ':aflous annllal and 
oprennni \'ie~'J5 S ~ ~ .~~ 'w'I-:~js Cor:·' .,tj sec! :" t'I Ihls :aoel 

~oo:I(3I'ons ,hrUl~ ~~ 'na~~ ',r. a SC'2, lJ " .;t """ Soray , overage should 
re unliQrm and :D"'OI~ :~ Do nGl ; ~ra, .: IIC .. ,t of' .":ff 

Th,s ~rc~u(t ';12, ~~ 'J~~,j as ,1 S 10 ~ .,':?nl 50!.' " I~, 'OI'J"Jolume directed 
10l1'lS 10/ SOOI : r :~' "'~rl of !re~s Jnc:: .,h f ,s "' : ~I ~1!e( :lVe In areas wherp. 
Ih~lp. IS J ;0,', d'nsl~1 of unces ,ab e " ,: '. or ~rus" II ~ ~fralght !\ream nozzle 
s used slall t'le ;ooh~alton at the 100 c· ' he t3r&et<~ ·,~~~tation and spray from 
'op 10 boll011 r. J ~!.r311IP !a~ 'Il~ h : - ~ns~re 'r ,i Jlleast ~O percenl 01 the 
lea ', p's ar'! ,:n!J :i:d ~v 'hp. ' P JI ,O':;'n ,or f , ! lall ~I\{t conp. nOlil .. s ,lnd 
",'I' ~a"d ; I" , 'ed ~1' ;1 ulo;,::; m:51 :'e 'POt'e;!I':': c',er the !oha~e of Ihe lar 
ger.:d ' e~e l~ " 1 : T.1,1 ope",t:an~~'1 ! I~es ne, ; 0"'t{ be tr~aled hom one 
\ ' O~ !I thp. tc "i;;e ~ ;", r.k ,1/ ,~,,, ~ ar? -~lI l plp '0(,: , clouls, aopllcahons lIIust 
b~ 111;e tr~1O ~f'.~ral ~ ltJes !~ "r"urp ;~~'lI..2:e .(0 ' :: : ~over3Re . 



Pr!!lare :he oeSiree volume 01 Soray solution Irt milln, :he amount 0: this proo
uCl :n ·Naler. snown .n Ihe !Ollowlng taDie 
Spray Solution 

~MOU~T OF ROOEil 

DE~IRED VOLU~.lE ],.1°:, ·c' : : ,)3 1"-' 53; So~ : . . , 

: sallon I ~Z. i ~Z. i OZ :Jl 5 oz. iO I oz. 
:: sa!IOnS : : JI. I at. ! 'Jt. I.: ~t. 5 al. : ~al. 
:00 ,;3110ns 3 at ! ~at. ! : ~al I·: ilat. : .al 8 ~al 

: ::i~!eS~Qons = : lJur:ce 

;or Jse 'n knaosack sDrayers. tiS .;uggestec that me recommenceD amount or 
"IS :;roouct )e 11llee Huh Nater In J .arser :ontamer Fiil sprayer "Nllh 'he 
111l!!l SOIU!lon ana aod Ihe corlect amounr ,j suriac:Jn!. 

WEEDS CONTROLlED 

ANNUAL WEEDS 
~colY '·1 aC!lvelY srowlng annual ~rasses ana broaaleaj Heeds. 
~IIO"N ,t east 3 1ays arter 30PIICatiOn :;el~re dlsluromg :reateo '/egela!lOn 
~fl.· :nls per:oa tne weeos may oe mowea. :Itlea or ourneo. See 'Dllec:lons :or 
'Jse.' 'Generai Inlorma!lon' ana " ~lllOg and Application InstrUC!lons' for 
,ace::o uses Jnd sDecliJc aDPlicalion Instructions 
Broadcast Application-Use I 1,2 OlOtS 01 :hls prOOUCI per ac:e plus 2 or 
11o:e :uarts oj 3 nOnlonlc luriaCtant per lOO gallons 01 soray SOIUlion ,I weeds 
are eS5 :han 5 . nc~es :all II <'leeds are ~re3ler !han 5 ncnes tall, Jse ~ :.2 
:1r.:S i f :hlS oroauct ~er Jcre DIUS 2 or :tore ~uarts oj 3n JDorOVeo ~omo",c 
S~i1ac:ant Der :00 ga,lons 01 soray SOlution 

Hand-Held. High-Volume Application-~se a 3,J ~ercent so ulion 01 :hls 
"rc:~c: In waler DIUS ~ ar 'TIore cuartS vI J 1co,omc surfactant Jer :00 gallons 
;: ,::2'1 SOIU:lon ana aoclY :0 tallage Jj les:!3t,on to ~e ccn:rol : e~. 

W~e" <~Dllea as ;:lIec::o ~rcer ~'1e corc:t:c~ s ~esc:lbec .~ Ihls aoe!, :~IS oroa· 
;~: : ·~s 10"'OO:C sur-acta'l Nlll CONTROL :~e 'miowlOg ~~lNUAl ,'IEDS 
Baisamapple-- Foxtail 
I,fC~~IGIC3 ,,~alar.lIa Se:Jlla seo. 

Baney 
-:=j:=!.m lu's3re 

Bamyardgrass 
~:;:.~ocnloa c:us'salfl 

Bassla. fivehook 
3';' :.a ,;vs.O[),.'olla 

Bluegrass, annual 
i'~a :nnUil 

Bluegrass. bulbous 
;:a :Jlbosa 

Brome 
=r:-:: soo 

Bunerc~p 
::iE- ..... C:.JIUS ;ca 

C~eal 

C~lcxweed. mouseear 

Coc~lebur 
':- '-.iT' ::: •. -allw::-' 

Corn. lolunleer 
_"~; -c,s 

Craograss 
.;.g ·Eila sec 

Dwaridandelion 

Falseflax. smallseed 
C~-~!ma 7f"CGcar~a 

Fiadleneck 
.! - : "C!12 SDD 

Flaxleal fleabane 
:: -.:!1 Jc ,'''a ',':'''; l ; 

Fleacane 

Foxtail. Carolina 
.!.';cr:~:.Jf!.:s :E'Jllnla:: .JS 

Groundsel, common 
_"~ ,,:ec:o • :i.sa:ls 

HorseweediMarestail 
;In!I.'a car.aCEnSiS 

Kochla 
1ccrl3 scacafJa 

umbsquarters. common 
:.'eMcoc .• m JIO;:,T 

Lettuc!, prickly 

Mornlngglory 
=;ice~ S~D 

Mustard. blue 

Mustard. tansy 
;-:!c::ram'j J,"r,;'a 

Mustard. tumble 

Mustard. Nlld 

OalS, Nlld 

PaRlcum 
JJ,~ c::m ,JJ 

Pennycress. field 
:'.1.T3!~1 3r,'cr:!:: 

Pigweed. red root 
':'f-:-2 ' :;1j;~S :er'jrie t .. ! 

Pigweed. smooth 

Ragweed. common 

Ragweed. (lant 
~mDIOSla IfII,CJ 

Rocket. London 
S,s,;r.Dr,:.Jm ,;;0 

Rye 
~"~Jle cere31" 

Ryegrass. lIatian" 
.. ;;/.Un: -;:ullil;OfUm 

Sand bur. field 
=,,~C,1ruS ;00. 

Shanercane 
501 snum OICOIOI 

Shepherdspurse 
CaJsellJ DUISil·oaS:~lIs 

Signalgrass. broadleal 
aracmalla olar.on~:ia 

Smanweed. Pennsylvania 
POI.gonum OMS¥IV"nlC. -

'~oPIY': ~lOts 01 tn,s Jrc:.;: ::' ;,;:e 
n~OOIY Nlth hano,~eid ec. :-:-! :-!I 

Sowthistle. annual 
SQnc.~~s ;,erdCfUS 

Spamshneedles" 
Bloer:s :.: ."nJra 

Slinkgras; 
erali!:;:;s ::llane,~sls 

Sunflower 
He!:3.::.::JS annuus 

Thistle. RUSSian 
3Jlso;: ,all 

Spurry, umbrella 
.~·olos:;:"m ~mbellawm 

Velyetleal 
~bufl.::.1 :,~eoonraSlI 

Wheat 
"lIlIc. "1 JeSilvum 

Witchgrass 
i'amc:m ,JDlilare 

~nnual Heeos NIII senera. ! :: ~ ::;; ue :0 sermlna:e trom seed : ~rcu6nout the 
~ro\Vong season ~eoea{ tre::7.e-:s "NIII oe necessary to conllol later ;;ermIRat
ng .veeos, 

PERENNIAL WEEDS 
~O::I :'1,s jrcc.:: 's ;0' ; ... s :: ::r.::JI Jr "es::~y :nost ·/lgoro.;sly ~rowlng 
uerermal ,"eees :.Jni~~S ::- :,. ••• i: ·: :;:~:e~ . llhi,V Jt e3S[ 7 jays .liter 30PU

:atlOn :e~Jre ~.s ;:' (:::"5 '.:~::::';~ 

~d: : Jr -:lcre ~ ~3;:S ;; " -:- .:- : ,.:'3C:1r., De: : 00 "Jllons Ji way solullcn 
'0 ':-e '~ies )j ';15 :~oc .. ;: 5' .~- r. :iilS list S~~ :;-e 'G~reral I;'JO(r.1anon 
'JII:c::Qns 'or use' "0 ., .. , - ~ ;': !oolical!or ,ec::ons n :n.s ;acel for SDe' 
::flc Jse! Jno '::ClIc.:::cn -S:-.:"::15. 
'''OTE t ,Y~2!jS -ave :E:- -: .'.~: ~r :I!!:C. ~(j -:ot ' ~e3t ..:nni '!s'\)'.vth ~as 

;eac:-:ec ::-:e ·ec:mrr.:~~2: ~:~;:! ::!l1 !re.:u~er::s ";'just ~2 JDC~ ~C :leiore j 

o(lI lH's :·OS: 

~e~e3t :;:~tr.':":; -~'I :~ .. ::?:!,;~ ... :\) ::>r:':. I'I'!~OS 'eg~": ' ::! ; :-s 'rorr 

,V~=~ ;:: eo ;; '.c:--,-::c . ~:=: ,~e :or.:,:·:r.5 :es,:::nec :~IS Jroocc: 
JILS ; ~:,,~c:~nt .'fiLL ·:~:r:::~ .... ~ ;::.:)wlr; ?~~:!i~11;'L t~E:jjS 

Alfalfa 

Alligatorweed" 

ARlse:Fennel 

Artichoke. Jerusalem 

Bahlagrass 

Bermudagrass 

Bindweed. field 

Bluegrass. Kentucky 

Blueweea. TeLlS 

Brackenlem 
;.~ . : ... -; ;:; 

Bromegrass. smoolh 
3(c::'us nelr. s 

Canarygrass. reed 

Cattail 

Clo~er, red 

Clover. wnlle 

Cogongrass 
:7':.ce·~:~ :.'iunaf:C3 

Cordgrass 
~;:;ar:-J ,;0 

Cutgrass. giant" 
~·'iar: :':::,5 tn:IIJCea 

Oalfisgrass 
.;as~; .-:7: '1ilarJrum 

Dandelion 
-~(c,-:: ... 7: )rrlc::;aie 

DOCk. curly 

Dogbane. hemp 
~:t;C, ~:.--: ':3r:r.aom.-

Fescue 

Fescue.lall 
=O: ! : .... ; :',;nClfaC:; 

GUlneagrass 
=j .... : ': .. ;; 7"a, rr Jm 

Hemlock. pOison 
C;r ~ - ,"<cwarum 

Horsenenle 
:(iic.: ... 7; ~a'ollnens~ 

Horseradish 

Ice Plant 
',~:-!~ -:·.In·li~rnlJm :".s·cii;m .. ,'" 

Johnsongrass 
.;".:- ..... "'Cle~,:,,:e 



KikuyuRrass Ouackgrass 

rtllfl,~ellJm (',J/' 't ' stJl1i1:U ,t~'41It}/II"'r,.rtl\ 

Knapweed Reed. giant 

Ceniameil/eeens ~, . ~ll d,'l',ll 

Lanlana Ryegrass. perennial 

(anlallJ call1J/J (nl,ulIl/'PIenne 

lespedeza: common. serices Smartweed. swamp 

(e.<oedelil sillaia Pollgon",,, C()CCln~U'71 

Lesoedela Ct:neJla Spallerdock 

looseslrile. purple . Nuphar Itilelllll 

Lllhrum sal/calla Slarthislle. yellow 

lotus. American Cenlaurea \O/II~/.I/I 

NelumlO lulea Sweet polalo. wild-

Maidencane IpOmOCil/landur Jla 

Palllcum hemaloman Thistle. artichake 

Milkweed C) nara CJldllllC/llus 

Asclepras SflP Thistle. Canada 

Muhly. wireslem Clfslum ar~ense 

MuhlenbelR,a tlOlldo~il Timothy 

Mullein. common PlJlelllll pralellse 

I'erbascum Ihapsus Torpedograss' 

Napiergrass Pall/culll lepens 

Penmselum pUlpureum T ules. common 

Nighlshade. sitverleal SCI/fillS awllll 

Solanum elap.agm'cl",m Yaseygrass 

Nutsedge: purple. yellow Paljl.JlulII IIIV1ItCI 

C}perus rolulldlls Velvelgrass 
C}pelus pSCl/lenlus Ho/ws SflP 

Orchardgrass Walerhyacinlh 
Dactyl/s glomelilla f,cholllla classlpe~ 

Pampasgrass Waterlelluce 
Cortadellalut·ala Prslla slrallOles 

Paragrass Walerprimrose 
Blaell/alla lIIulleJ (Ur/lllgl,1 sfln 

Phragmiles" Whealgrass. weslern 

P/:ragnliles sell Agropyron snllrhlf 

'Pa/hal conhol 

"raltial conhol '" souU'~a~teln states See spwlrc lecommerdahuns below 

Atligatorweed - Apply G VlOtS 01 this ploducl per aue as a bl~3dca~1 spray or 

as a I 1,.4 pelcenl ~oluhQn With hand-held eqUipment to Plovld~ oalMI conlrol 

01 alhgatOlweed Allply "hen most 01 the talRet plants ale in bloom R~peat 

appltcations w,lI be leQulled to malnlalll ;uch conhol 

Bermudagrass - AOply 7 1/2 OllltS 01 1I1Is ploducl per acre as a bloadcasl 

splay or as a t Ii , corcent soluhon wrlh hand held PQlJlpr~ent Apply when fal ' 

gef planls ale ~cl,,~ly glow"'g and when seed head~ apprar 

Bindweed. field/Silverleal Nighlshade/Texas Blueweed - Apply G to I 112 

plll!< of 1I1I~ ploduct per ,1(1. ,lS a broad! a,1 ,p'ay .vr<1 ot Ihp I.' S"WIII" R,vc' 

and ·\ f.J 10 r, Ollll~ oll~ls ploduct pel acrr ca,t ollhp I,',w,<:;!" R,vrl Vllih 

hanll hold cQlrcll1·nl u~e ,1 I 1/2 pelc,,'1 <rlr'llon ~1,pl'/ whr" 11'rpl pl .lIIl~ 

.1'e ach'I~ly g'emr • . 1n,j Jle It 01 boyord 'ulll·!.""" I 01 "bpl' ~ 11 n, ~hl<ha'ip 

be~t 'e~tllIs can bp 1bl~ , c ~d when aOI)ll(a \mn I, '''all~ alt.r bpII··s lie 10ll"p,,1 

tJo 001 heal "hen .. ,.eds 31e undel dlotl~"1 shp" tl • ..., leal ,fe, elnlllnent 11111, · 

c,ll~\ actlvP g'o:,II' r 0' besllesults all/I'/Ill laIr SllllllllPI 01 I~rl 

8rackenfern Arrly ~ I 210 r, o'nt~ 01 till', pIQ"mlllp.' acr< l ' a hloadrasl 

,llIai 01 a, .1.1 IIp. I pr" .olliloli/hon " 'I" Illl ,,1 h.ld "~I/'I""P. ' I AOllly to ItI!lV 

e'Ol"tlptllro"~s ""lIch ale at lea~t IR InChCIIQIIP, 

CaltJil APll" j I ,to 6 prnts 01 thl~ o'oducllior 3qe ~s a ~lold~a~1 ;p'al 

01 as a 1,1 pelc ,,"f SP'UhOll I'Illh hand he llJ PQII'p"lenf AI ·I.ly "Ihen la'~·f 

pl~III, ar~ ach,el, i,rOI·. · ,~ and alp. at 01 hr rnnll Ih< eal l'/Io I ~/II b'oo'll ,I.lr.· 

01 ro,'/Ih Be~ ! le ~ Jts .J·e achieved ,vhe', ape!" ahon I~ II1.1dp d: "r~ It,. ~um 
niH 01 fait monlhs 

Cogongrass -Ap .. '/ .\ t.2 to I tl2 olllis 01 tI ',s p,nducl pP.1 a ( l~ a;, bload 

cast sor,ly Aoplv I'.hcn ( ogqn~lass IS at least 18 Ilithes lall aro1 acilvely f'o,'/ 

lOR Iliiale sun,mer 01 Idll Altow I 01 mo:~ days aile I apphcatlon belore I I Jtag~ 

01 mowmg ()u~ 10 une~en staf.e~ 01 glo';lh and Ihe den~e nat~l~ 01 vPRotahon 

p/ovenlll1R good wray covel age repealliealrnpnl~ llIay be IINe\SaIY 10 lila", 

tam conhof 

Cordgrass ApOly ~ 112 10 I 1/2 pmls 01 till, 1)lodud per atI€ as a bloadca~t 

sp'ay or as a I to 2 p·'cent sotuhnn VI,lh hand held p.QUlr" ~~I S(h~dllle 

aoollcaholl~ In OIC ';' 10 al!uw 0 hC)ll~ helol~ Ireal~d ola'll, alp. f.o ·Jel~d hI trcto 

l'Ialp! the ple~p.Il'· ot dp.blls and ~dl on thp. (oHIp,'a« plaliis .."It ledute oel 

Itlfl"'.1 'lt ~ I1m.1, ~" 1\( : P' (.l - , I: .\.lSh tJI~'lh!d ~'I.lllrs pOOl II) .tpVIII •• JlIl' lI IV 

11111 11 11\~ tI'II.I~(t rf lltl'~ ,,1(,,1 I w: _~ Ih" pl,ll1t 

Cullrass. gianl Apr, &: !<, ' '!,,< ploduct ON aCle as a bloadc.lsl soray 

:,1 1, J I o~' c~r: soh.' ,on '. '- ,~ - j hpkl P.11Ulllment 10 provllte oarhal control 

,Ill' )111 CUlr,r .1',< R~I"' !l .1,- . .1· · ·~ ."III'p Irllll"rd to IIIJlnl.l111 SlIch conhol 

psue.: i.l lly .,hp,c ;og·U:'OIl , ~». .. III·, S U~II ' ~I~r" 'n wllel Altow tOI substan · 

I I JII~glol'llh 10 I~~ 110 to ~ .l! ; : ' ':~ C"OI 10 rrh~3hnent 

Dogbane. hemp lInapweed Hormadish AOI"V G pmls of tlus ploduct pel 

acre .1S a Itloadr J,t SP'lV N .15 a I I ; owenf sohlhon w,th hand ·held eqUip, 

IlIPol Apl)ly when la'~~ t I!IJ " ~ J' " Jc k.~r ./ glowmg and IIlOSt have leached Ihe 

lare ~ud 10 1I0\\er sI3~~ 01 ;·n ..• :' rOl be~llp.sull~ aopfy III tale summel or 

lall 

Fescue. tall - Acply ~ t 2 C ' I~ 'Ihll product JlN aCle as a bloadcast sp'ay 

01 JS J t perrenl solull~n \\ .~ h"d h~ld ~qlllpmellt Apply when lalget planfs 

J'e aChvrly gro" I"~ ar-d nro'l ha.' rp.lched Ihe boot 10 head stage 01 glowlh 

\'ihen allphed pllcllo the ~c:~ S l ' i.~ less desl/able ~ontrol may be obtJrned 

Guineagrass --Apply l t·: (ot, -t Ih,~ I!loducl per JCle as a broadcast spray 

01 as a J.4 p~rcenl solul,: ' " ,:" h.lnd held eqUIpment Apply when talget 

planls ale JCtMI/ glomng ~"d .\'I~ n rnosl ha\e leached al fea~t the 1·lear 

~l age 01 growth 

( 

JohnsongrasslBluegrass. Kenlucky 810meRrass. smoothtCanarygrass. 

reed;OrchardgrasSiRyegr ass. perelinial/Timothy,Wheatglass. western -

Apply 310 ~ 1/2 p",l< ~I tllI< :lo~ _ ' 1 per anp as a b'oadcast sOlay or as a 3·4 

percent sohlhon w,th hand !·· 'rI e~'I'pmrlll Apply when tal get plants are 

adl\~ly gro,vlIlg and mo~1 '3 " ~ 'ea·;'··d Ihe boof to head slaRe of glowth 

;,.hen .1I10hp\I PliN 10 Ihp b' . ' Sl'." 10<, dp.~IIable ronhol may he ohtailled In ( 

I"~ 1.111 aN,ly he'ole rlJI,I< '1." •. lInp·f blO."ll1 

lantana , AIlPly thiS wod: '1 a< J 3 I 10 t pelrenl SQluhon w,fh hand ·held 

eoulpmcIII Appl) 10 ad,vel, l'n,'. ·"r. 1.1111.111.1 al 01 hey and Ih~ hloom slage 01 

po':,lh U~e Ihe h,.hel JIIO" .ll,c" r ale 101 Illants Ihal have leached the woody 

s!Jge of glowth 

looseslrile. purpte- Alllli , ~ V ;t~ olltll~ p'oouct pcr aCle as a broadcast 

sOla~ 01 as a t 10 t t 2 r.<'re;·! soh,Ilon uSlllg hand held eQulomenl Tleal 

... hen planls ale lclr\elV R' n ... · I1 ~ 11 01 h~yOlld Ih .. bloom stage 01 R,owth Bcst 

lesurts ale ach,~,ed ':,hell ~ : ph'.? llon '5 made tlUling sunllnel 01 lallmonlhs 

1311 healments OI:ISt he .11'[ ~d ~" Iole ,1 k,lh"g hnsl 

lolus. Amelitan AClI'( I : ' \' ; I ti' ~ l"n'~'I' 111" app ~~ a hl'J ,dcast ~Ilr J'/ 

c: JI 3 3.j pelc~"! 50,·,110" ... llr "lnd h~I'f .~tIIlllI ·~ nl Ileal •• hon ,,1.11115 ale 

a : h,~ly gro.vlng 11 01 bey~ 'd '11~ hl~'lm siage 01 Rrowth Bp.st le~ulIs are 

!'!l'~·.ed I'Ih~n J:lohca!,oo s Il\a~~ dU'llig ,ummel 01 latlmnnlh< rail treat · 

r'~lIt~ 1111151 h ... lcphe1 bel' .~ ,1 • ·hop. hosl R~ppal treJtnlellt IIlay be ne(cs 

~3ry to conholl.~rowt'l tror' ul'~olg'ound OJltS and secd~ 

Maidencane/PalaRrass - ApOI'1 S plnls of IIlJ~ ploduct pel am as a broad · 

casl spray or as a 3 t pe':ent ~oluhon With haud held equlpmcnt Repeat 

trealments will ~~ reQuIIPd e~op.rrally 10 vp'p.p.lahon O~lhally submerged In 

•· .. llcr Undellhr;~ (o",hhe' ; il l·! .·,IO/lcRln:,th 10 Ihe 7 10 ttlle~1 slage 111101 

ta reheatrnent 

Milkweed. common - A(t~', j ! ~ plills at tillS plodud 11'" aCle as a broad · 

~ a~1 sp'ay or as a I I. 2 p:o'~ert 50lulron I'o'lth )lal1(1 heir! cQu'pmCllt Apply 

.·/hen l.lrR~f planls ale arf·, :1/ €,Cl'ling and most havo leached the late bud· 

:~ · lIrNel ~I.JR. 01 R'o,',lh 

HulsedRe- prnple. yellow ~r:.·1 I :. ,,"II', nl lilt'. I'lnohil I 111'1 ~rrr a, a 

!" ... 1 j " a~1 <01.1/ 01 ~\ ,1 ~ . ~"'''I ,rl"h'''' ','/,11, h.lll" hr"l rllUlJlIIIPnllo ron · 

:·,1 :o',~III'f. nul;~1r.~ , 1.1IIi ' J"': 'I II ' ' :.",. ::.JIIt'I-. JI!ar./lell to treatcd plaills 

AJpl'llYhrlllal~,~ pla"'s a" 'l I" :,~I 01 1',f,CO IIr.·, ,,"IIr.I~ call bp lound <lllh, 

;c"'e trIll tlullt!\ wh·rh I '.~ r :' rOI""n~I~" 1'.'11110/ he cOllholled and 111.1Y 

i "OIl nolle ,-,110.'. -p,II' III .... . R,.·oal :,p,ll/1:~III; 1'1,11 h.,CIlII Ir"IIl'lm'~ Irltll 

· :.II!'ol 

Parnpasgrass hpr' . J f : 71 , . . p,I·1 ~ ~,r,,!'on of IIIIS 0101111' I o'IIlh hand hpld 

::';11 r lurnl \'Ihr; ;Jl.lr·~~ .1" ::t· . ~ I ( r,: ' \ ,'1II1f. 

Phragmites - r-I p, .••. ,: .. -"\r . ' ?II" ',p:utp, ,II Ih)llda alld fhe (p\lllhes 01 

~ ., c· ~Ial(; hI1H!= lInr, " IP r. ': ,: ' ','e1 '! !1 1f';" 1 ] ! 2 fUllls r f ' i)r Ie:! ;lS " hlf\3~ 

!'! <PI.1/ C' 011 : / .1 I I ; • ,. , ., QI'~·,nll •· .. Ih 11111,t hrhl "/11"1"".'" In olh" 

,"<\ ot tho 1I , aL·\ ·. \ ' . r. : - '\ r·" a(;!: 011 3 blo~'k .J<1 <(tlay /II aPIIl1 a 

j I ~~I(elll 101 ) nil :" UI . ;"; '-:old ",)"i(,"lenl tOl pa'hal control r 01 be~1 

"'c'l< hrlt dll "R h! ~ <I "'.,' "' lalll1l[':-" '; :.helll,I']1I11 alo athvcll glON 

" , ~:td 10 lull hi ' .,, ' [I ,n I' .. , ~~ , 'se nat tl' ·- nlll'e vegelahon 1',IIICh rnay p'e 

.cn! &ood Ip'a), , o,e'~~e l I UP!.en stagf ; 01 &,o·..,III . le".at tleatments may 

b~ np.l.p~<ary 10 II1a" 'la"I c ?nt·" VI,,,al conlrol ~ylnptoms Villi b~ slow 10 

d':.eloll 

QU3ckgrass/Klkuyugrass Muhly. wlleslem Allpty 3 to ~ 117 IUllis 01 1I1Is 

nod'Jct pel a{l ~ as a broJ ~ ; a;1 ~v'a, 01 a\ a 3 ' ~ perCPIII sotuholl With hand 

I oil! ell'IIIlIl\~III ,·Ih./l 11111'1 ~ I~'-, ~'a', 01 v.II~'.I~rn II",hly rs alleasl 8 illthe~ 

" h .. ghl IJ 10 ~ I~al <Iar' ' I (" .. ,ll,) ,' ''1 a,-",.Iy P.I0 I/IflP. Allow] or 1II{)lr 

:1,} lUrr apt " at-oolt,·t,.; ~ ,I :i~ 

( 



Wlpel a~vhcahons can be useu 10 lonll(ll 01 SUDUI"" ,1"""0' J C "'C, .. . J' 

weeds "sled on lIus label In heavy wccd slands a doublp. appl:(J!'~n'~ opcP' 
slle dllecllons may ImplO\e lesulls See IheWeeds COllllolled SPC::~O In Ihl~ 
label 101leconllt1ended hnt1l1g glowlh slJge and olhel IIIsl/ucI/r"s !el ach,ev· 
Ing apI/mull' lesults 

CUT STUMP APPLICATION 
Woody vpgelal/on may be conllolled by heahng freshlv cuI ~Iump~ olll~~s Jnd 
resplouls wllh IIlIs producl Apply Ihls produc! uSlllg sllll,]bl~ eQ~'~'nenl 10 
ensule covela~e ollhe enille ca,"~,u," Cui vegelallOn close 10 Ihe so,l SUIt ace 
Apply a 50 to 100 percenl solution ollhis product to freshly cui surlace 
immediately aher cunine, Delay '" applYlOg IIIIS ploollcl IflJI resull In 
reduced pellolmance r 01 besllesults hees should be cIII du"n~ rellods 01 
achve glowlh and lull leal e'pallSlon 

When used accoldlOg 10 dllechons lor cui slump applrcallon Ihls croducl Will 
CONtROL PARTIALLY CONIROl 01 SUrPRESS mosl woody blUsh and Ire~ 
species. some olwillch ale hsled below 

Afder 
Alnus spp 

Coyote brush" 
8acchalls consangumea 

Oopood" 
COlnUS SPP 

Eucalyplus 
Eucalyplus sr(J 

Hickory" 
Carra spp 

Madrone 
Arbu/lJs menl/eSU 

Maple" 
Acer SPP 

Oak 
OuelClIs S(JP 

Poplar" 
Populus S(J(J 

Reed, gianl 
.4rundo dOIlJJ 

Sail cedar 
lama", SI'I' 

Sweel gum" 
LlQUldamhar S/lrJCIIlUJ 

Sycamore' 
('Ialallu,s occrc!en/iliI,1 

Tan oak 
VIIIOC,lIPIIS clellsII/rms 

Willow 
Salix SP/l 

'Ihls producllS nol approved lor fillS use on Ihesp. sp~cles /11 Ihe slale 01 
CahlOlOla 

INJECTION AND FRILL APPLICATIONS 

Woody vegelahon may be conllolled by Inlechon 01 11111 apphcahon ollhls plod, 
ucl Apply Ihls ploducl uSing sUllable eQUlplnenl whIch 1111151 penellale 11110 hv
Ing \Issue Apply Ihe eQulvalenl 01 I OIl ollills prodllcl PPI 2 10 J IIl r.h~s 01 I/unk 
dlamelel Ihls IS besl achIeved by applYlIIg 2510 100 pp.lcenl r.on c~nhahon 01 
Ihls ploducl ellhel 10 a conhlluous 11111 around Ihe lIee 01 as culs e~ enl.l spar.~d 
around Ihe tree below all blanches As tree dlameler lilt/eases In Size, bellel 
lesulls ale achIeved by applyrng dllule malellallo a conllnuous 11111 01 more 
closely ~paced cuUrngs AVOid apphcahon lechmQues Ihal allow IIlnolt 10 occur 
hom 11111 01 cui areas 111 speCIes Ihal elude sap freely alter hIlls 01 (1I1I1IIg In 
speDes such as Ihp.le, make 11111 01 cui al all ohhQue an~le so as 10 ploduce a 
cupplllg elle~1 and lise undlluled malellal for besllesulls apphcal,ons shculd 
be mad~ durl/lg pellPds 01 achve glOwlh alld lull leal erpal1~iol1 

Ihls healmenl WIll COllIROllhe lollowlng woody species 

Oak Sweel ~um 
rll;~1C/l5 Sf1l' VOIIII/ilm/l,11 Slp,IOI/lId 

Poplar Sycamore 
f.'puIIIS SI'l' ('/alal/us owdp.IJ/Jrl.l 

IIIIs healmP'/l1 Wilt urrRESS Ihe lollowln~ lY~ody sncne~ · 

Black gu~' Hickory 
N)Ssa l, /Ial,ca Cal)J S(.'{J 

Dogwood Maple. red 
Comus SIlf' ArPI IIIL"um 

• fhls pm111cl IS nol Jr.~lo·,~d 101 Ihls liSP. 011 IIns ~peCI~\ In IIle slale 01 
Callo,,"a 

RELEASE OF BERMUDAGRASS OR BAHIAGRASS 
ON NONCROP SITES 

RELEASE OF DORMANT BERMUDAGRASS AND BAHIAGRASS 
Wh~n applIed as dl/ecled IIlIs plOducl Will p'o\l(le lonhol 01 s ~~preS~lon 01 
many w,"l~r annual we~ds and lall lescue lor ellectlve releal~ 01 dOlmanl 
be/llllldaE'ass 01 bahla~la~s Make apllhcahons 10 dOl/nall1 be""u1ap!a~s 01 
bal"aglass 

f ~I besll~sulls on wlllier annual~ heal when weed, ale /0 an early glowlh 
sla~~ (below 6 Inches ,n he'Rhll aller mosl ha~e g~lI1l1nalp.d r 01 besllesulls 
on lall I~scue heal wh~n le~cue IS In 01 beyond Ihe 4 IQ 6 leal slJ;:e 

Ral~ ICCOIIIIIIOIIIIJI/ons 101 l ,;":,oI c: ~L'PIPs,.~n (I 0\"':,, anllUlls alld lall 
Icswe "'C iI''''II h,·low 
"1I111y Ihe Ie commended lalt'l ;)1 I': \ ol 'duel," 10 ,: 2~' pltOIlS olwJlel lIel 
aue "!",, 2 QU~lls non IonIC Sli:',1:: ,1 ': llrl 101) plicc\ 11 lalal SPIlY volume 

'!V((DS CQ'.;l "(Ill EO_OR Sl)rr~f '; ~[[)' 

NOIE C ~ Conl/ol 
S - SupplesSlon 

R(1rEO fLUIO Ol ACRE 

W[ £D SrECI[S 6 12 18 ~4 48 

Barley. little S C C C C C 
/lou/ellnl /lIlSllluIII 

Bedslraw. calchweed S C C C C C 
G,lhllm ,lPJI//le 

Bluegrass. annual S C C C C C 
roa .1111111.1 

Chervil S C C C C C 
ChaeropIJrllum /alll/Ullell 

Chickweed. common S C C C C C 
Stell,lIf,IIII!!lli,1 

Clover. crimson S C C C 
/l/lollulII IIIcall/allllll 

Clover. large hop S S C C C 
/1/111/1/1111 c,IIII/lrs/lp. 

Speedwell. corn C C C C C 
Velol/lc.J JIV!!n,IIS 

Fescue, lall S S 
r eslllcJ JlIIl/(flllJCea 

Geranium. Carolina S S C C 
Geli/IIIIIII/ caro/II/lanllm 

Henbil S C C C C 
1.1I1/1um ,IIII(J/e,"call/e 

Ryegrass. Italian S C C C 
LoIIlI1II mll""/orlllll 

Velch. common S C C C 
Vlcla sal,va 

• 'he~e lal~s apply only 10 Slips "I'OI~ ,In e',lahh~hcd (Olllllehhve 11111 I ~ lI'e 
selll 

RElEASE OF ACTIVELY GROWING BERMUDAGRASS 
NOTE: USE OIlLY 011 SIIES WII[R[ BAHIAGRASS OR B[RMUOAGRASS ARE 
DESIRED' OR GROUNO COVER Arm SOME tEMrORARY INJURY OR YElLOWII1G 
or III[ GRASSES CAU BE 10l[RAllO 

Whell apphed as dlleclp,ll.lIns plodu:t ", .11 aI/I In Ihe 'el~~se 01 be,"ludagla~s 
by III0Vldlllg cOllllol 01 anllual \oor: ' ~ 5 l"led 1/1 Ihe I"'eds COllholled . sec lion 
III IIlIs labol alld SUllpleS~111/1 01 pall 11 CPllhol 01 cellJl1I pelellll\~IIVCeds 

f 01 cOllhol 01 <lIllllle~slon olllt',p annU,l1 spenes hsled III IIlIs label use 3/4 
107 I 1 Inlll< nl "n~ 111011"'1 ." 1 h'(; ~ - J ~ I "1".11 I" ,'1 fa ?5 ~,'''Oll'' 01 ~1't.1y 
Snhlh"/lI'~1 .,r,Ir ,,1115 7 IIII~II'. (,I ~ ,.-.. "II' ~1Ir!,l' \'\ '" I'PI ifill r.a""n~ "llolal 
~I\I,lV voir """, II'"-Ihe 10l'lPI 1,,1·' \.,' " ',",,,,, .- 'IIf ' '1 ... "',1" ".101'1 fi 1/11 hp" 
III he,~III (Ill lenp'lh 01111/111°1 .,. lW ! '. '.'.) 1I',e .. ~ , ~''' ' I 1.,lp ,'s SIIC 01 
(11,1111~ IIl(rP.lI\PS 01 j)~ Ihpy 11 II '''· '···! 1;. :·, 01 ~ rl' t ll : HI !rfll1ill'flll 

U.,e Ihp 1"r.hP.llalr 101 Inlhll cr. ,.1",' ""'Ift ' 1"'"1 ' I ' I" ~ WOII ollhp 1,,1I1I1Y 
IIlg Ileloll/nal "OClIPS lI~ e 'r .. ~, 'a: ~ ' 'el ,hOllol 10'''' SUI'IneSSlo" 01 gIOl',lh 

B.,hlap'la"~ Ir''''PI';:la IS'' 
D.,ilr<p"" I- IlIIl'rl' ,orl"" 
r esru" 'I all) \ l ;ry~11" 

·SIII'IIIP'S'; lfl l' .1lthp h'ghn. lal .~ rJI", 

., JOI, "~,,"('a ~ -, IS (011110,,°') ,'" P - t=1 rale 

lisp. rnly on 0'I ~1I· ~slab"sl ' · 1 1""".- : ~ · I'S ilel" " ': ' ; I)" 1II1'1'y 1I1,W ro 11 11 
horn Ihe hpalr,,""1 hili leF.'I,,,'h ... ~- { ur 11,"1 .. "'''sl COil'! III,"s Rrl lo~1 
aplll/C J\lrl/l~ I/llh~ same ~r,l',~,., ale r : t " :oml!l~nd"1 Sl/l te SP, OI~ IIIIUIY may 
le<II" 

BAHIAGRASS SEEDHEAD 
AND VEGETATIVE SUPPRESSION 

When applied as dllecled IIIlhe flon .'OO SIles sech01 III IIIIS label . lIlIs IlIod 
ucl Villi plovlde sigmhcanllnlllblhon 01 s~edhead ell\f: rg~Il(,~ and WIll ~uppless 
vp.r.elahve glowlh 101 a pP/lod 01 allVlo,,,nalp.ly 45 day~ IlIlh Slnp,Ie apphcaholls 
alltl alIIIlO, ,,/lalr.ly 120 days vlllh 'P7~~nllal apl'hcak,"s 



Reed. ciant'ice planl-ror conlrol 01 giant leed and 'ce plar.t. 3r-, 'y a I I. ~ 
Delcent solulron 01 Ihls product wllh hand ·held eQuloment when ;13nts are 
actively growing ror i,ant leed, best lesulls are oblalned when 3::I'C3\10nS 
are made In lale summer 10 lall 

Spatterdock-~Oply 5 prnls ollhls product oer acre as a bloadCJsl splay 01 
as a 3 J oelcenl solullon Wllh hand·held eQUIomenl AOOly w~e" :"',s! planls 
are rn lull bloom ror besl results , apply during the summer or lall ":lonlhs 

Sweet polato. wlld-~pply Ihls producl as a I 1,12 oelcenl solu!,on usrng 
hand·held equipment. Apply 10 aclrvely glowing weeds Ihal lre at 01 ~eyoM lire 
bloom slage 01 glowlh Repeal aP\llrcahons Will be reQurred Allow t"e oIanllO 
reach Ihe lecommended slage of growlh belore relrealmenl 

Thistle: Canada. artichoke-Apply 3 to 4 1/2 pints of Ihls product per acre 
as a broadcast spray or as a \ 112 percenl solution wllh hand·heid eouroment 
for Canada Ihlslle. To conlrol artichoke Ihlslle. apply a 2 percenl sOlullon as a 
soray·lo·Hel apolicalJon. Apply when targel planls are achvely glow:~g and are 
al 01 beyond Ihe bud stage of growlh 

TOlJledograss-~pply 6 to 7 \/2 prnls 01 Ih,s producl eer acre as l troadcasl 
spray or as a 3/4 10 I 1/2 percenl soluhon wrth hand ·held equrome"llo pro· 
Vide partial conlrol of lorpedograss Use lhe lower lales under terres!rral c~n· 
dlfrons and the higher lales under pamally submerged or a rt~lhng mal 
condition Reoeallre3tmenls "1111 be reaurred 10 maintain sllch conl:~1 

Tules. common -Aooly thiS produCI as a I li2 percent soluh~n wll~ hand· 
held eOUipment Apply to acfrvely growrng plants al or beyona Ihe seedhead 
stage 01 growlh After applicallon, visual symploms Will be slow 10 acoear and 
may nol occur for 3 or more weeks 

Waterhyacinth-~ooly 5 10 6 prnls 01 Ihls oroducl per acre JS a ~roadcasl 
spray or apply a 3/4 10 \ percenl solution Wllh hand · held equiPment Apo y 
when largel planls are acllvely growing and al or beyond Ihe eally bloom slage 
01 glowth After apolrcahon. visual symploms may reQurre 3 or male weeks 10 
appear Nlth complele necrOSIs and decompos,hon usually occumng Hlthrn 60 
1090 days Use Ihe higher rates Nhen more lapld vls~al effecls are deSired 

Waterlettuce-For control apply a J/J 10 I percenl solu!IOo ollhls producl 
wllh hand ·held eQulpmenllo actively glowing planls Use hlg~er 'ales Nhere 
Infeslal!ons are heavy Besl results are ~blarned Irom mid· summer through 
winter aoplrcallons Spnng applrcallons may lequlte relreatmen\. 

WatelJlrimrose--Apply thiS product as a 3/4 percent soluhon usq hand· 
held e~ulcme~1 40ply 10 plants Ihal ale actively growrr.g 31 01 ~e\Gnd the 
bloom Itage 01 glowth. but bel ore lall color ~hanges occur Thorou~~ ,over2g~ 
IS ne~ess3ry for besl conlrol 

OIher pelennrals hsled on Ihls label-Apply l \/2107 1/2 prnt~ 01 '~IS plod, 
ucl per acre as a broadcast spray or as a 3/J 10 \ 1.7 percent solul~on Hllh 
hano·~eld equipment. ~pty Nhen tar gel planls are J:!lle!y gr~,\'r~ ~nd "'osl 
have reached eally head or early bud slage 01 g'owth 

WOODY BRUSH AND TREES 
When acplred as recommended under Ihe ~ondlhons descrrbed. thiS produCI 
plus surla~lan! CONTROLS or PARTIALLY CDtlTRDLS Ihe followrrog weedy brush 
planls a~d frees 

Alder Chamise 
4/nus ,DO 

Ash" 
F·a.!I'Ul SOD 

Aspen. Quaking 
ccc:;it.'s (rernJlCldes 

Bearclover Bearmal 
Oa--:aerafl3 lof.rlosa 

Birch 
5E '_IJ ECC 

Blackberry 
,qLbus liJP 

Broom: 
French 
C,I/!~; l1'of1S0essularus 

Scolch 
C,/rsus SCCDarrus 

Buckwheat. California" 
[/t~s~num /;;sowlalUm 

Cascara" 
R~;:,"rus OUlshlana 

Catsctaw' 
Ac;:( a gregg' 

Ceanothus 
Ce Er.!i :t tJS ~ r{J 

~denosloma lasC/culafur.! 

Cherry: 
Bitter 

PrUnltl em,l:grrralJ 
Black 
Plunus le:~:,nJ 

PIO 
P'urus cenlih'am,2 

Coyote brush 
6ace,ialls cO"San~Ji r.f: 

Creeper, Virginia' 
Panl:enoClS!~S au,r.G~f ": ::a 

Dewberry 
Rubus IIIV/Jr.\ 

Dogwood 
COfoUS SOP 

Elderberry 
Sambucus sco 

Elm-
Ulmus S(f) 

Eucatyptus, btuegum 
Eucalyplus f,'obrtlus 

Hasardia" 
Haclooal'cus IOUamOW! 

Hawthorn 
CIJlaegus SOD 

Hazel 
Col'tfus SCO 

Hickory 
Cal\a SOD 

Holly. Florida: Brazilian Peppertree 
Schmus lerebmlhllo/lus 

Honeysuckle 
Lomcela SOD 

Hornbeam. American 
CJlornus carolm,ana 

Kudzu 
Pue'afla lobala 

Locust. black-
Robmla oseudoac3C/a 

Manzanita 
.Jrc:osiaohylos SOD 

Maple, 
Red" 
~cer lubrum 

Sugar 
4cer saechJrum 

Vine" 
~cer crrcmalum 

Monkey Flower" 
I!,murus gullalus 

Oak: 
Black-

Quercus \ elulma 
Horthern pine 

/]uercus paluslrrs 
Post 
/]~e/cfJs slet/ala 

Red 
Quercus '-!ltra 

Soulhern red 
Ouercus lalcala 

White-
Ouelcus alca 

Persimmon
Dlosc~ros sOP 

POison Ivy 
Rhus ladreans 

Poison Oak 
Rhus IO.>rcodenaron 

Poptar. yellow" 
L;ifooendron luher/era 

'Partial conlrol 

Prunus 
P'UrJl~ st: 

Raspbeny 
RucLs sec 

Redbud. eastern 
Cerm ,J'ltfensrs 

Rose. multiflora 
Rosa n·l· )Ia 

Russian·olive 
['Jea~-us :rygus!tfolla 

Sage: black, white 
SalVia leo 

Sagebrush. California 
~rtem's'a ulriornrca 

Salmonberry 
qubus sCE,:al't/ls 

Salt cedar" 
ramal,. srI' 

Saltbush. Sea myrtle 
Baccta,,~ "1!m",,'olIJ 

Sassafras 
Sassa~'as a'b,dum 

Sourwood' 
O.yde"dru,'"l arboreulII 

Sumac: 
Poison" 

Rhus 'e-n,. 
Smoolh" 

Rhus slab:3 

Winged-
qhus CCCc'Ima 

Sweet gum 
UQUfdl:::ca' l ~.r1C'ilua 

Swordfern" 
colrs' c~ur. ,7'uMum 

Tallowtree. Chinese 
SaolUr.' sec.-Ielu", 

Thimbleberry 
Rubus !)3r •. florus 

Tobacco. tree
.v/co/rana g!aucJ 

T rumpelcreeper 
CJmesrs ;acreans 

Waxmyrtle, southern" 
Ifwca cefl "~:a 

Willow 
Salu s~/J 

"'iee telol'/ 101 :onlrol or parl ,"1 ccr' : -ilru,'~" 

HOTE: '1 blush ~3S ~e~ r' e'Co'Iec ~I I .; . Ilee; .'.' :c~" rlf l do !lol Irell 
t,:r:tI re~'owth ha5 re3(:-~C .~~ '-:,:orr" ?-::J S:2~= ,o! ~ ' ~\'it~ 

~cc:' Ihe le~om;re~oe1 'ate ?! i~15 0" : _:: olu; : .)1 ~cre ~ualls 01 a ~onronrc 
s •. ..IaL:.)nt per 100 gallors pI :Vfly ~ : _: ~ .. ',vhJ?" cia- Is Jre act 'Jf?l, grOWing 
3-~ .lr, I~ss Olh~ (.·.lse dl(~r ' ~d ~'t,=r I '.:f (l1C3"S DO, USe ~11e ht2no:r late 10' 

!c'~~' cla01) ana :'II :!;n!e 3r~.~s !)f ," .... On ... ,( 'JSf !he ·',i,fle ' ril le 10' 
(:'115 '131 raJP '~3':ieo !"''l ',''o~d{ ~";~~ "! ~rG.·.i" ?.::,t '::slIiI", )fe ~bla I"~d 
'h"~'i 2Q~hc .!IU)11 ) l1?ce 111.::11 5l1l" - : ' ;' fall.:tt~· l'UlI for mal 01' 

I~ i"O 3'eas b~;: '~s~lls ale oct a n:: I. ":' 3cr ::!.- IS -rade In ,~. sOlll'g 
01 eall)' SUlr.mer \\ren ~'u;h soec es ; '! "~I~h "',," ,',! c01tenl and J'e I:o .v · 
~f' ~~ Er'J'wre :~~::vgr :o/er~i:: \·.n,= ~ .: -s har~ ... ~: ~~ :lo,"e~1 S,:nnlrj c; 
". ~, '~ ot aopear P' IOI 10 "05t ~~ ;"ne~:!-:; wllh ', I I ' ~3Ir er. l s 

,\ .~ .'; i 01 mOle days alter 3DJhco: : - t:!OI~ t'1I2&~ mowrn~ or rer,lO'lal 
R;~eJI 'realment; may be ne~essa-f t) cont'o! planls regenerat '"g 110m 
iders'ound parts or seed Some a'.:. -~ colol; on u~de;rrabie oeclduo~s 
~ze , es ale acceotable orovldeo 10 rr.~ :' ::al drop has oc,ufled Reduced Of I· 

1~'m2'ce may result II !allirealments ,'e made folio., ng a Irost 
Se'the DrrecMns lor Use and '\1111'; ,-rj App ' cal'~ n Instrucl ons sect·0ns 
,- " sabel 'or labeleo use and sow: : , : jl cat on nstrutt'ons 

~ :~ 'eo as a , tD 3 oelcent solutIOn :: ~ .jlfec!eC JP~ :al en as des(f b~d n 
... HAND·HELD Mm '1IGH-vOLW.!E Eljlj lPME'W se~t on thiS ploduc! \',111 
c:-"~ l l1 oa<112!1. , onlrol all spe,lfs I : ',: n Ihls ;e~t'"1 ~ I thiS laoel Use t~e 
' i-el 'ate 0' acPh,al 'on 101 de~se S~;': : lnd 13 ' ~er I,ooe, brush and trees 



~oc!y t~~ prQduct JS foHows to cortrot or PJrtlJlly controt the tollowlng wocdv 
brush and trees 

Afder, Bfackberry,Dewberl'YlHoneysuckfe, Oak. Post'Raspberry .. , for can· 
trol acoly 4 I 2 to & PlOts eer acre as a broJdCJst sorJy or JS a ] J to I I J 
oerce~t sotutlon with hand , held eQUIoment 

Aspen. QuakinElHawthorn/Trumpetcreeper -for :ontrol. aooly 3 to 4 t J 
OlOts at this croduct oer acre as a broadc3st sprJ, or as a J,J to I 1,4 percent 
sotutlon with hand·hetd equipment 

BirchlElderberry/lIazeI/Satmonberry/lhimbteberry- for controt apply J 
PlOts per acre of this product as a broadcJst soray or as a 3,J percent solution 
'Nlth hand·hetd eoulpment 

Broom: French. Scotch-For cant rot aopty a I I·J to I I i percent sotutlOn 
with hand·hetd eQUIoment 

Buckwheat. CalifornialHasardia/Monkey Ffower! Tobacco. Tree-For par· 
hal controt of these soetles. aoplv a J,J to I I. 2 percent sotuhon of this prod · 
uct as a fohar spray with hand , hetd ~QUlpment Thorough co~er age of foliage IS 
necessary for best resulfs 

Catscfaw-For oartlal conlrol. aoclv a I 1,4 to I I 2 percent solutr~n with 
hand-held eqUipment Nhen at ,easl jO pp.rcent 01 Ihe new leaves are lully 
developed 

Cherry: Biner. Black. Pin/Oak. Southern RediSweet Gum/Prunus-for 
control appty J to 1 1/2 PlOts oi thiS product per acre as a broadcast spray or 
as a I to I 1,2 percent soluhon with hand·held eOUIpmenl 

Coyote brush-For control apply a I I,J 10 I 112 oercent soluhon with hand
held eqUipment when al teast 50 perc en I of Ihe new leaves ale lully developed 

Dogwood/Hickory/Sail cedar-For partial control aooty a I 10 2 percent 
sotuhon ollhls oroduct .vlth hand·hetd eCUIpment or 6 to 1 l;2 PlOts per acre 
as a broadcast spray 

Eucalyptus. bluegum-For control 01 eucal\plus resorouts aootya I 1"2 per· 
~ent soluhon 01 this product With hand· held eOUipment when resorouls Jre 6to 
12·1eettall Ensure complete coverage ~OOly when plants are ac!Jvely grow· 
109 AVOid applicallon to drought·stressed plants 

Holly. Florida,Waxmyrtle. southern- For oartlal contrJt apply !hls product 
as a I I · Z oer~ent soluhon Wllh hand·hetd eoulpmenl 

Kudzu-f or control apoly 5 omts 01 :h,s oroduct per acre as 3 broa1~ast 
,Dray or as a I I 2 percent solutron ,,,Ih hand·held equlpmenl Reoeat lpptl' 
callons Will be reqUired 10 marntaln control 

Maple. Red-FQr control. apply as a 3,J to I I:J percent solution wllh hand· 
~eld eQulpmenl Nhen leaves are full v d~',eloced For partial control. apply 2 to 
1 I 2 pmts 01 this product per acre as a oroadeasl ~pray 

Maple. Sugar/Oak! Horthern Pin, Red - for conlrol aool'/ as a 3 J to I I J 
percenl solullon With hand·he!d eQuloment when atleasl jD percent of Ihe new 
!eaves are fully developed 

Poison IvytPolson Oak- For rontr~1 acol'{ fj to 7 1,2 prnls of Ih,s oroduct per 
3m as a broadealt sor3Y or as a I i 2 cercfnt solutIOn With hand·held "OUIC' 
mert Repeat ~ophcalrons may be 'ec~,,~d:o '!larn!~rn controt Fall treatments 
musl be aODIr~d belore ieJ'les 'Ole ~'~en cclor 

Rose. multiftora-For control lPOlv 3 ornls 01 Ihls product oer acre as a 
~ro,dcall soray or as a 3;4 o~,~~~t soluhon wllh ~and · he'd eQuloment 
're~:me~ls ;hould be made Ollor to '~Jf Jete!lorahcn by leaf .feedlng rnsects 

Sage, black.: Sagebrush. California. Chamise:lallowtree, Chinese -for 
: ""I"JI 0' lhes~ $Of( 'P.S lt1u1y ] ] .! rEI! :l t1 t 5 0IuIl00~' 'hiS ijrc~~:(~ )S J !ohar 
:c':! :I ';~ hand ~e 'd ~ou.pn:enl r~CIQ~~~ :o'.era~e ot tcliag~ 's neceslary tor 
~~~ : I~Sl!H s 

Saltbush. Sea myrtle - ror ~ontrct lce r '~ I S orocuet JS a : oercent ,olutlon 
"i : ~ " hanJ · ~~!d elJ ~ erne!" 

Willow- for c ~ntr cl acol{ J ! : poe·s ~f '·'1 crMuc: r~' lcr~ as J broadca,t 
~ ;:':l 0' 35 a 3 j ce'(~r' SO'!!I ':~ .yt'h hal"l) ,'!Id ~~I!'rrr,!f'lt 

Other woody brush ~nd Irees IIsled in this label-f':r O~r!'ll c:~lr~1 aor v 
; !~ 7 I : PlOts 01 !hll prQdu':! pel .l:'~ al 3 ~rQaG~JS; lo:a( 9r as a 3 J to I 
i , pe!(enl solution \'11th hanoj·he'j eOJ,cment 

• . ' AQUATIC . 
AND OTHER NONCROP SITES 

.·Ite~ applred as duected ana urc~r the condil ions ~escrrbe1 'n !he 'Weeds 
Cor:rQiled' se~t on '" thiS label th,s pICOUC! Will contrOl or partlJ!ly ,ontrol n,. 
lat"led weeo~ srowlng ~ the tQI' O\·. I "~ ,"~u~: ~ '31 '~~~e3! 'onal and ~ubhc areas 
1r :ther "m,lar aou~trc and !err~llr ' a ' S l t~1 

Aquatic Siles - lhll pr ooJuc! rnay be lce 'ed !o emer~·1 .'Ie·c' :n all booles 01 
"es" and bra~l l sh Nater "h'ch I!'~ '/ ~e IIQ""n~ no~ lIc ... . ~~ 01 'ran ~ le~t tus 
,, -/ .des ' a"'~ ; livers streams t' Q14jS e~!..!~r es fI/;e te'.e'?3 ;~':!cs lflt ~3t on 

Jnd dra , nJ~e dltc~es canJ;S rese~.c"s "'Jslewater tre3t"1eot laclhlres. 
w"at:le hJbrlJt :eslorJlron ar~ :n.l~Jg~'ll~~t Jreas a~d Similar s:tes 

If JOUJI'c sites Jre present'" the 10~CICP Jrel Jnd are pJrt 01 the 1I.lended 
:re~:",ent read and observe !~e Icllo .... :r.~ :J"~(·,ons 

This producr does not control plants which are comptetely submerged or 
have a majority of their foliage under water, 

Ihere IS no restllctlon on Ihe ~se of treJted .vJter for ,rrrgJtlon recrealron or 
10rneslrc ourposes 

Consuillocal state Irsh and g3me agency and waler control Juthonhes before 
JOOIYlng thiS product 10 pubhe .... lier Permits may be leQurred to treat such 
water 

HOTE: Do nol apply Ih,s prodUct Within I Z mile up-stream of an achve potable 
.vater rnlJke In lIowrng water I e fiver stream elc I or Within I 2 mile of an 
aC!lle potable water Intake 'n a stand l n~ body of water such as la~e. pond or 
reservorr To make JQuatlc JOO 'C31'ons Jround 3nd w,lh,n I '2 mile of active 
polable water Intakes, the NJ!~r .ntake must be lurned off for a mlnrmum 
oer cd of J8 hours 3lter Ihe 3001'otlon The Nater rnla~e may be turned on 
Ollor to 48 hours If the glypholJte !el el 10 the Ilitake water IS below a 1 part per 
~lIi llon as determrned by iaboralcrv analYSIS lhese aQua"c applications may 
be '!lade ONLY In those CJses .... here !here are alternatl~e water sources or 
hold.ng oonds whICh woutd pellnrt Ihe turning off of an Jclrve potabte water 
rnlake lor a nllnrmum peflod of J8 hours aller the Jpphcatrons 

For trealments after drawdown of water or In dry dllches, JllolY 7 or more days 
aller treatment ~elore rerntroCl!ct l c~ 01 water 10 achieve mallmurn lYeed con· 
Irol Applv thiS oroduct .~Ithll' ! day after drJ.,down 10 ensure apphcahon to 
aclilely growing weeds 

f!oaung mats of vegetation mJv reQJlle r~: r~a!nrenl AVOid lYash·oH of sprayed 
foliage by soray boa I or !ecre3:,nn.;' ooal ~JcklVash or by rJrnia!! wllh,n 5 hours 
01 aeolrcatlon Do not re·lreat ,·"th,~ 24 ~ours followrng Ihe Inrlrallreatmenl 

Acollcatlons IT'ade to movrng cod,es 01 waler must be made while travelrng 
uost'earn :0 ore'lent conc~ntral'on ~Ithls herb!Clde In waler When making any 
oar,~s lde lop, :~ahons, do not o\er!ao more t~an I toollnlO ooen water Do not 
IcrlV ,n boal~s of water 'Nne': Needs co ~ot ellsl. The maximum apphcalion 
rate 017 I 2 ~Ints eer acre mus' ~c: be e.ceeded rn Jny Single broadcast applr
~ Jtlon Ihat 'S being made over :,al:r 

Nhen elT'erge1 ,nfestatrcrs ' ~7u;r~ tre3tme~t of !he !clal ,uri ace area of 
, IT'c~unde1 ,vate' treating 'he Joe; n s:r =s trJy aVOid o" ' $~~ de:'etlon due to 
decY/lng lege!Jtlon OrV5~~ dfC'=! :':~ m,;'( result In tlsh ~III 

Other Honcrop-Type Sites-lhls oroduct m3Y be used to ccnlr~llhe listed 
Neeos rn twestllal nonc:oo S,t€1 l~d:or 'n aQuJlrc sites .... ,th'" t~,ese areas 

lrrpons 

Go't Courses 

Habltal Restora!lon & Management 
Areas 

fl l g~",avs & Rcads ldes 

ndustllal rla~t Slt~~ 

lUf'lberyards 

Par',ng Ar~JS 

PJrl~ 

Pelroie~m rank Farms 

Plpetrne, Power 1 elephone & Uhlr ty 
Righls·of ·Way 

Pumping Installations 

Rallr~ads 

5c~ce ls 

SIora5e AreJs 

S,m,lar Sites 

WILDLIFE HABITAT RESTORATION 
AND MANAGEMENT AREAS 

"hiS crodccl 'S ~I?(c,.,rrl?flded '~r ft- ~ r~~: : '3t '~ 1 ana N !T1~'r1-:11" : e 01 native 
~ ab'lll aed 10 Wile' Ip mJ"J(e'··' · Jrea; 

Habitat Restoratron and Malntenance -;',~=1 Jcr " ~1 , I ~. :·~!·d e.oll~ 

3 :1~ :Hl~' 'In::I?~,'J:: ': .,l ~'; '; : ~ .~ - ~y : ~ : ~": : lo ' I : : n ... :~ I;! "P.an1be1'e!l1 
3"~) ) .1co ~3' : .,' -,J .... .,~ · !' .:~~· c Jn ~ ... fO~-: .~f·i -II OJt' /e :,llr 1 ~Pt! : os to 

10~- IJO '1.}1 -:' ' ') ;:'''3 ,=1 "I~(ff' : ", 3r'O I .' $1'" :Jr :U)JC : [i~( I' t;" .e~~tallon 

~"r" " ~f!r;l:':~"'E; ;! n 1ab,'?' "~;-)~~- =rl ':'~J~ ~ cc~ t ' p:''''e' ~!s may be 
'IJ ~; : 10 ~e ~~' ,'! ' , · : rPl".~ IJ ~ ,', ; -' : j ~ 2-') I ~. iat :031 ~-- ~r: ,! "': il For soot 
~r~.: ~ "'!"e"~1 (2 ' :1 r;-m.ld be ~I~ " : -:: :(1 ,,:,:.p SCf3V rfl ~ f C'!S r j~/ ~ alanls 

Wildlife Food Plots-Ihls C~C::J:: mJ) ~e u~~d a; 3 II'" pO·~2rallon treat 
1Ier.! OIlQr 'Q pi ar. l l~s ",Id :, f~ '0~d :: "IS Ace!; 3S dl'e':t~d :0 ~0nlrQ Icgetalron 
In !h~ olot area Anv woldl:fe tC:Q soe(I~; ml; De ~ 3n!::: 3::" copl;lng thiS 
pr~G~ ~ 1 or ~ a' :~e specoes 1113. b~ lIlG".,~ tri rel~'ell ! . ~ area if h ll ag~ IS 
n~:·~"1'Q p ppare 3 sp.~abed wall; days ~;le' acoi, ng Ihll or01u~t beiore 1111· 
f' f, ') a[' j ,', for rna'l:lmum I?f',::!I''''~'' ~~S 

WIPER APPLICATIONS 
for ,. I' ~ 01 ,Vlcer ~opllcahor.s "''' ! ga '1n olthrs orodu~t mth Z ga,/ons 01 
:'~~ " lIa1~' II'! l'~ay.~ a 33 oel (e~t ! c: 1J11c" AC~";i;n ')t J fi4)r f)0It:: surfactant at 
ii rale !)I I~ c,,:r:er.! by 'oIc!urT'e c! ~~':31 t':':)I('ce ~G,Jl:l)n IS fl?r.olt1m~nded 

( 

( 

( 

( 

( 



".lh :(1)<~ hil ~~~II ".~.\,.j I?J 111111011" hl"~!11 (11110 I '" I" AI·I'III.I"""~ 
nlUII be nllllp. r"el 10 5.0~I'e,ld enlrrr.rllrr AI'llly ~ "'"d OUl" I·f, IIPI ~r.rP 01 
II,,, rlmlll .. 1 pI,,; 2 0.'.1'1< ,II 111 al'lllOWIIIII'IlI0llif ,"d ,1I 1,1,,11" I 11I1l1!.IU"'" 
01101,11 SWJy ,"!u'ne 'n 10 10 2S £)110'11 01 w.llpl rOI a"· 

SeQlJenhal Jllpl'CJ""'S 01 I~,~ Ploljucl plu; nOIll~IIIC lurlac!.l"IITIJv be I" 
al applol"IIaleiv ~) l~lV InICI'.als 10 ellrlld Iho IIPoOlI 01 IrrllllrJd ,11111 VI_f" 
lallv~ growlh SlIrp'~;51011 r 01 ronllnupd v.~olalo,p &IOl'lh SliuproS<lOII 
SPllurnlial ,WIII,( .1110"1 mil <I bc 1I1111r I"ror 10 Ipr.lh~,'llo l llr : ~o",o 

Apply 00 more IlrJn 2 IPQ"oqloal lPplrr.l1ooIlS rcr y.'1 A~ 1 lUll <CIII 'ellloal 
,1IlPitC ,11011 aplliv 3 IIu.d ounr~\ 01 1111 \ ploducl per ~c l e plill !lOIllOlllr sUllar 
lanl A second se'luprl'al ,lruhcallon 01 2 10 3111J1d OUl'C~1 rCI l(1e 1IIIIs lion 
lome surlaclanl'l'ay ~e n!3~e .1PI~Ollmalelv .15 days alfe.lhc 1,111 ,l~I)IrC.II ' OIl 

ANNUAL GRASS GROWTH SUPPRESSION 

rOt go)wlh supplesslon cl lomr aliliuJI gIlISP.I su'.h ,11 anllna' "rp~.al\- wIld 
b311py and wIld oall glO\lIng 111 coarse hilI on 10.ld\ldcs or olhrl II ldulloal 
alnas apply 310 l Qu"~es ~I 11I1S plodml lll lO 10 40 gll'on~ QI sOI~y ~()lu "ol1 
I'p.r aCle Mil 1 QUJlls 01 a nomonlC 5 Irlac/alll nel 100 ~.1I~)Il\ 01 spray 50111 -
lion Apphcahons sheuld b~ made whp.n Jnnual F'~<SCS ale .1cltv€IV RIOl'ilnR 
,1nd brlOie Ihe s~cdl' n3ds ale on Iltp boot Ilag~ 01 dpvoIQI"n~1t1 Ile.lll1lolll~ 
""'llp altel <rc,n'cad cn:el~~nr.c lIIay r..1I1~r IIIII11Y In Ih~ "~<,, · , I P.I ,l~<O\ 

('''IUld I~ 1I1"lr'-l,d \", U <; ('alr.ltlllo ,I ,tIl~ 'oJ I. OtlWI 1I,11"nll ,\10 11011,111'1: 
"'III\:~ltsp Clanlnlllllllc' .1'ly :ton 1f5 ";II~It\(sl 

[rA R~~~o 521~~ _ _________________ . _______ _ 

In (J" 01 2'1 PIIIClg0ItCV III,olvmp, Ihl~ 1',n,111[1 
Call CQII~(I day ollllg"l (JI,II 59,1 ,toUl! 

---

J~9) - 1 

MOI1SAfltO CO',IrAtI' 
AGRICUlI URAl rR()['tI[' l 
SI lOUIS MI:,SQURI ~ +. U ) A 

210~" I I CG 

( 



Section 8 

Temporary Certificate of Registration of an Agricultural 
Chemical for Weedar 64 dated 1411 0/96 



( 

( 

FORM C H NlSTi\.Y CF ALI.I':. 
P. 0- sex tel. ENTE6£E 

THE CONTROL OF AGRICULTURAL CHEMICALS STATUTE, 19X1) 

(n?Ku/a(ioll 11) 

TEMPORARY CERTIFICATE OF REGISTRATION OF t:\N 
AGRICULTURAL CHEMICAL 

UgCi96/00039/Ue/Tempo 
NUJl,,1BER .. ... .. .. . .. . ..... ... ... ........ ... ..... . 

It is hereby certified that the agricultural chemical descrihed herein has been temporarily registered 
underthe control of Agricultural Chemicals Statute and Regulations made thereunder and issubject 
to conditions specified herein-

2,4 - D, DlMETl1Yl..AY.INE SALT. 
1. Approved common name ...... .......... .. ....... .... ....... ......... .... ..... .. ... .... .. ... ... ... .. .... ..... ........ ........ . . 

WEEllAR 64. 
2. Trade name under which the chemical is traded in Uganda .. .. ... ........... .. ... ..... ... .... ............... .. 

( ? 4 - !) ::n ::.:: -:--.: .. ... . :.: -::: :::: S, ·:"'T ; h.,?). 

TEr;PORARY 
3. Condition(s) under which agricultural chemical is registcred ... ~ ..... .... .... ....... ..... ... .. .......... ... . 

...... ~.9J.gMXWH, .. J.9 .. ~!?NXR9.!: .. \~(\I~.@"J!\G.UiX!! ....... ............ ............... ...................... .... ...... . 

[either that- L'\l: I~ V1CTCP.I/\ 

(a) it is for the emergency control of Infestation in ... _ .... ......... .. .. ....... .. ........... .... .. ... .... . . 
area, or / <:Jid 

(b) d is for the carrying out of Laboratory teSL<;, experiments and field tesL<; 

IN LAKE ViCTORIA 
... .. .. ..... .. .. ........ ...... .. ...... ..... ............ .... ... .... ... .......... .... .... ... ........ .. .... ... .... .. ..... ...... ;or 

(e) the applicant is required to produce technical information regarding the use for which 
chemical is to be used; or any other condition.] 

U~C/96/00039/H~/Te~pu. 
4. Registrat ion Number ...... ... : .......... ................ .......... .... ........... ... .............. ..... ........ ........... .. .... .. 

5. Registered in the name of .g.~.~: .. . f.!!NL ... ... ..... nf (address) .~P~ ... !.Q.~. ~ .~~~.Tcl.No .. J9.~~.~. 

6. Date of Rcgistra tion ....... ~ .~.~.~ .. ~~:~~~~~.' .. l.?:.~ ~ ..... .......... .... .......... ................... ............ ... ...... .. . 
14/1u/ 1997 

7. Certificate expires on ._ .. ... ........... .. (ONE yEAR) ..... ......... .... .. from the date of Registration. 

C-""'-..,,,-
.... \ 

···6 ····-····-·, Chairman, 
Agricultural Chemicals Board . 

~~6.2.~:!.~ .2-.:. ___ 
Secretary, 

Agricultural Chemicals Board . 



Weeclar EOII ._-.,. 
The 2,4-0 Amine Weed Killer 

ACTIVE INGREDIENT: 

2.4-0ichlorophenoxyacetic acid, dlmethylamine saltt .... ....... ... .............. .... ............... ..... ...
.......... .. 46.8 % 

INERT INGREDIENTS: ..... ....... ... ......................... ....... .... ... .. ..
. ....... .......................... .. ....... .... .... ....

......... 53.2 % 

·2.4·Dichlorophenoxyacetic acid equivalent 38.9% by weight or 3.8 pounds per gallon 

'lscmer sc-ecific by AOAC Method No. 978.05 

E.P.A. Reg. No. 264-2AA 
E.P.A. Est. No. 264-MO·01 

KEEP OUT OF REACH OF CHILDREN 

DANGER PEL IG R O 
Si usted no entiendo fa etiqueta. buSQue a alguien para que se Ia explique a usted en delalle. 

/II vou do not understand the label. find someone to exolain it to vou in detail.) 

For PRODUCT ~ Information Call 1-800-334-9745 

For EMERGENCY Information Q.H.LY Call 24 Hours A Day 1-800-334-75T7. 

STATEMENT OF PRACTICAL TREATMENT 

IF ON SKIN: Wash skin with plenty 01 soap and water. Get medical ar.ention. 

tF SWAL1.0WED: 1\ patient IS conscious and alert. give 2 10 3 glasses 01 water or milk to dnnk. If available. give one tablespocn ')f 

SfT'..lp 01 Ipecac to Induce vomiting. Alternatively. Induce vomiling by lcuchlng baCK of throat With finger. Do not make an unconsc:c:.;s 

person vomll. Gel medical attention. 

IF IN EYES: FluSh wrth water lor at least 15 minutes. Get medical anention. PREFERA8L Y AN OPTHAMOLOOIST. 

IF INHAL£O: Move to an uncontaminated area. Get medical attenUon. 

NOTE TO PHYSICtAN 

Th:s product contains a phenoxy herbicidal cherruc.al. There is no spec:flC antidofe. AU treatments shOuld be based on observed s9'S 

and symptoms of distress In the patient. Overexposure to matenals ottler than thi6 product may have occurred. 

--... 
PRECAUTIONARY S~A-TEM ENTS 

DANGER 
HAZARDS TO HUMANS AND DOMESTIC .ANIMAlS 

Causes irreversible eye damage. Harmtul If swallowed. May be--fatai if absorbed through ttle skin. Avoid breathing vapors or ~y 

~:Sl Do not get In eyes. on skin or on dottling. . -

PERSONAL PROTECTIVE EQUIPMENJ (PPE) 

~plicators and other handlers must wear. covera«s- over short· sleeved shin and short pants. walerproof gloves. chemICal· 

resistant footwear plus socks. chemical-resistant h,!!adgeai lor overhead exposure and protective eye wear. A chemical-resls:.ant 

a.:rcn showid also be wom when c!eanlng eqUipment. m ixing or !oading. 

C:scard clothing and other absorbent materials thal have been drenc:"led or heavily contaminated with thiS product's concentrate. 00 

~::: reuse :t1em. Follow manufac:urer's ,nstruC\l()(',s lOr clearlnglmalntalnlng PPE. If no such Instructions for washables. use detert;ent 

a:-c hot ..... aler K~p and 'Hasn PPE se;:aratety from other launcrf 

,', 'o. e '1 ~a:-:'e-s ~s= : :csed S·.5:="7"S. enc ':sed eat's. or a ir: : ::~ 'n a ~a -: ner tha: meelS the recurremer.ts !isted in the 'Norker PrOle-:: cn 

;: ' ancaro ... · .. ?S ·, 'er a;r:c !.: ltu~a :es:lc:oeS:.!O C~q 170.2';~:: : \ ~·6; : :-e hanc'=f ?PE " ~e"S.::r.al ;:rOleC:IVe equlprr.en!; may (:Ie re·::.;eo::l 

: ~ mCC : !Je~ as scec:!:ed In I~ e ',&;?S. 

::" conlamers over t gallon b:.;t :ess than- 5 gallons. mixers and Ica::ers who do not use a mechanical system (probe and pur>-::\ to 

:ransfer the conlents 01 Ihis C: :- la,ner must wear coveralls or a che!':1lcal· res;stant aprcn In adOltron to the other requrred PPE. ::or 

c:;ntainers of 5 gallons or more. a mechanical transfer system (prcc·e and pump) must be used lor transferring tr.e conlents 01 tne 

container. If the contents of a non· refillable pesliclde containers are emplled. the probe must be nnsed betore removal. II the 

mechanical system is used in a manner that meets the requiremenls listed In the Wor'Ker Protection Standard (WPS) for agncu!tural 

pesticides [40 CFR 170.240(d)(~)] the handler PPE reqUIrements may be reduced or modified as specified in the WPS. 

USER SAFETY RECOMMENDATIONS 

Users should: 'Nash hands before eating. anmung. cheWing gum. us10g tobacco or uSing the tOilet. 

Pemove clothing Immedialely :f pestic:ce gets 'nslde. Then ..... ash Ihorcughly and put on clean clothing. Remove PPE Immediatery after 

handling Ihls proauc1. Wash Ihe outSide of gloves before -emovlng. As soon as poss ible. wash thoroughly ana change into clean 

c:othino. 



ENVIRONMENTAL HAZARDS 

This product is tOIlC to aquatic invertebrates. Drift or runoff may adversely ailed aquatic invertebrates and non-target plants_ For 

terrestrial uses. do nol apply directly to water. 10 areas where surface waler is present or to intertidal areas below the mean high water 

mali(. Do not conta'mnale waler when disposing of equipment washwaters. Do not apply when weather condilions lavor drift Irom 

trealed areas. Do I"cl use the same spray equipment for other purposes unless thoroughly cleaned. 

00 nol Conlamlnale waler used lor irrigation or domestic purposes (excepl as specilically recommended on Ihis label) especially in 

areas where grapes. cotton, tomaloes or other susceplible plants are grown. 

00 nol treal irrigation dilches in areas where waler will be used 10 overhead (sprinkler) irrigale susceplible crops especially grapes, 

tomatoes, lobacco. and coHon. 

MIXING AND LOADING: Mosl cases 01 ground water contamination involving phenoxy herbicides such as 2.4-0 have been associaled 

with mixin9'loadlng and disposal sites. Caulion should be exercised when handling 2.4-0 pesticides at such sites to prevent 

contamination of ground waler supplies. Use 01 closed systems lor mixing or Iranslerring this pestICide will reduce the probability 01 

spills. Placemenl ot :he mixinglloading equipmenl on an impervious pad to contain spills WID help prevent ground water contamination. 

00 not apply WEEDAR' 64 Broadleal Herbicide directly to. or permit to drift onlo cotton. okra. grapes tomatoes. fruit trees. 

vegetables. !lowers or olher desirable crop or ornamental planls which are susceptible to 2.4-0 herbicide. Do not apply near 

susceptible plants since very small quantities 01 the 2.4-0 will cause severe injury during the growing or dormanl periods. Crops 

contacted by WEEDAR~ 64 aroadleal Herbicide sprays or spray drift may be killed or suffer significanl stand loss with extensive 

quality and yield reduction. 

Do not apply when a temperature air inversion exists. Such a condition is characterized by litUe or no air movement and an increase in 

air tempera lure wilh an increase in height. In humid regions. a log or mist may lorm An inversion may be detected by producing a 

smoke column and checking lor a layering elleel . 1\ questions exist pertaining to the existence 01 an inversion. consult with local 

weather services betore making an application. 

Use coarse sprais 10 minimize drrlt. Do not appty wilh hollow cone-type insecticide or other nozzles that produce line spray droplels 

Drill trom aerial or ground application may be reduced by: (1) applying as near to the target as possible in order 10 oblain coverage: (2 

by increasing Ihe ,"clume 01 spray mix per acre; (3) by decreasing the pounds 01 pressure at the nozzle tips; and (4) by using noule! 

which produce a coarse spray pattem; (5) by not applying when wind is blowing toward susceptible crops or valuable plants. 

DIRECTIONS FOR USE 

It is • violation 01 Federal law to use this product In 8 manner Inconsistent with Its labeling_ 

Reid entire label belor. using thl. label. 

00 not apply this product in a way thai will coni act workers or other persons. either directly or through drift. Only protected handler 

may be in the area during application. For any requirements specilic to your State or Trrbe. consult the agency responsible I( 

pesticide regulalion. 

AGRICULTURAL USE REQUIREMENTS 

Use this product or.~f in accordance with its labeling and with the Worker Protection Standard. 40 eFR Part t 70. This Standard contail 

requirements lor the protection of agricultural workers on tarms. torests. nurseries and greenhouses. and handlers 01 agricultu. 

pesticides. It conlains requirements for training. decontamination. notification and emergency assistance. II also contains specr 

instructions and exceptions pertaining to the statements on this label about personal prolective equipment (PPE). and restricted enl 

interval. The requir!!ments in this box only apply 10 uses 01 this product lhat are covered by the Worker Proteclion Standard. 

Do not enter or allow entry inlo treated areas during Ule restricted entry interval (REI) of 48 hours. 

PPE required for early entry 10 treated areas that is permil1ed under the Worker Protection Standard and that involves contact ." 

anything thaI has been Irealed such as plants. soil or water is: coveralls over short-sleeved shirt and short pants. waterprool glov' 

chemical · res :sI3~: !cotwear Ius socks. chemical-resistant head ear lor overhead ex sure and rotective e e wear. 

NON~AGR'CUl TURAl USE REQUIREMENTS 

The re::::.;rre-e r ·; n Ihls box a~~ly 10 uses 01 Ihls product that are NOT wllhrn the scope 01 the Wct\(er Protection Standard (WPSI 

a';lr;c:';::J-a' :~~. : :"5 (40 eFR Pa'" 170). The .'IPS applies when thiS ~rod~ct IS used to prC'duce agIJcullural plar.!s on farms. lore 

parks and olher lurl grass areas I. do nol e~:er trealmenl areas until sprays h 

els on trealment area durrno a hca!ion. 



STORAGE 
Do not contaminate water. lood or leed by storage or disposal. Store in original container In a dry secured storage area. Keep container 

lightly closed when not in use. 

PESTICIDE DISPOSAL 

Pesticide wastes are acutely hazardous. Improper disposal 01 excess pesticide. spray mixture. or rinsate is a vio'aOon 01 Federal law 

and may contaminate ground water. " these wastes cannot be disposed 01 by use accorUing to label instnJctions. contact your State 

Pesticide or Environmental Control Agency. or the Hazardous Waste representative at the nearest EPA Regional OffICe lor guidance. 

CONTAINER DISPOSAL 

Triple rinse or (equivalent). Then oHer lor recycling or reconditioning . or puncture and dispose 01 in a sanitary Iardill. or inCineration. or. 

if allowed b state and local authonties. b bumin . If burned. sta out 01 smoke . 

GENERAL CAUTIONS AND RESTRICTIONS 

Do not apply WEEDAR! 64 Broadleal Hertlicide through any type 01 irrigation system. 

00 not use in or near a greenhouse. 

MIXING INSTRUCTIONS 

Mix WEEDAR' 64 Broadleal Hertliclde only with water. unless otherwise directed on this label. Add about one-half Ihe water to the 

mixing tank. then add WEEDAR J 64 Wllh agitat ion and linally the resl 01 water with continUing agitation. 

NOTE: Adding oil . wening agent. or other sur/actants to the spray may increase ellectiveness on weeds cut also may reduce 

selectiVity to crops, resulting In crop damage. 

COMPATIBILITY 

If WEEDARs &4 Broadleal HerbiCide IS to be tank mllo:ed with lert:I,zer.; or With other pesticides. compatibility s~.cutd be tested prior to 

mixing. To test lor compatibility. use a small container and mix a small amount (05 to 1 ql) 01 spray. combinir; all ingredients in the 

same ratio as the anlicipated use. II any indications 01 physlcat incompallbllity develop. do not use thiS mixture lor spraying. 

Indications 01 incompatibility usually will appear within 5 to 15 minutes after mixing. 

Read and loIlow all directions and precautions on Ihis label and on the tabets 01 any products for which a tank mixture is being 

considered. 

APPLICATION PROCEDURES 

Apply by air or ground equipment in sufficient gallonage to obtain adequate coverage . except as otherwise direc.ed on this label. 

Use 2 or more gallons 01 water per acre lor aerial application and 10 or more gatlons 01 water per acre lor ground arpIicalion. 

GENERAL INFORMATION 

tNJURY TO CROPS FROM THIS HERBICIDE MAY OCCUR. IF YOU ARE NOT PREPARED TO ACCEPT SOt.4E DEGREE OF CROP 

tNJURY DO NOT USE THIS PRODUCT. 

Crop varieties vary in response to 2.4-0 and some are easily inlured. Apply WEEDAR ~ 64 Broadteal Herbicide orly to varieties known !o 

be toterant to 2.4-0. II you are uncertain concerning tcterant vanetles or tocat use sltua\lons that may aHect ~Jp tolerance to 2.4-0. 

consult your seed company. state Agncultural Extension Service or quatified crop consultant lor advice. 

Be sure that use 01 thiS product conlorms to all applicable laws. nJles and regulations . Certain states have restrictions pertaining te 

application distances from susceptlbie crops The applicator shculd become famlhar Nith these laws. rules cr ~egulations and folic .... 

them exactly. 

GENERAL WEED LIST 

°beggartlc:"s 

bullthlstle 

cotfeeweed 

common cocklebur 

common burdock 

common evening primrose 

common lambsquarters 

hairy galinsoga 

jimsonweed 

'knolweed 

Annual and Biennial Weeds 

marshelder 

momlnggtery (c'Jm:-O-.:Jn. Ivy. wec i ) 

'musk thlstle(O") 

mustards (except btue mustard) 

pepper weeds (except perennial) 

"pigweeds (Amaranthus spp.) 

prickly lettuce 

ragweed (common or gian!) 

rough fleabane 

'Rl,;ss;an thls : ~e 

Salsify (western or ::mmon) 

'smartweeds (ann:..;: species) 

sowlhlslles (annUe :or spiny) 

sunltower 

'vervains 

vetches 

wild carrot 

wild lettuce 

wild parsnips 



"bindweed (hedge. field. European) 

blue lelluce 

'Canada thistle 

calnip 

chicory 

dandelion 

'docks 

'dogbanes 

P,rennlal W. ed. 

'goldenrod 

'ground ivy 

healall 

'hoary cress 

oironweed 

Jerusalem·ar1ichoke 

many nowered asler 

"nettles (including slinging) 

'orange hawkweed 

plantains 

sow1hislle (perenOlal) 

'vervains 

'wild gartic 

'wild onion 

'These species may require repeated applications and/or use 01 the higher rate recommended on this product label even under ideal 

conditions for application. 

"Control of pigweeds in lhe High Plains area of Texas and Oklahoma may nol be satislaclory with this product. 

"'Not registered lor conlrol of musk thistle in Califomia. 

SPECIFIC USE DIRECTIONS 

CEREAL GRAINS 

AMOUNT OF WEEDAR® 64 

CROP 
PER ACRE DIRECTIONS 

Wheat. Barley. Oals and Rye 
Apply aller grain is lully tillered (usually 4 to 8 inches 

(no I underseeded with legumes) 
high) bul not lorming jOints in Ihe slem. Do nol 

Poslemergenee 

Ipray grain In the boo I to dough stage. 

Annual and biennial broadleal weeds 1f2 to 2 pints' 

Perennial broadleal weeds 
1102 pints' 

Wheal. Barley. Oal_ and Rye 1/4 to 1/2 pint' Apply aller grain is 8 inches tall . Do not Ipray 

(underseeded with legumes) 

gratn In boot 10 dough stage. Do not spray 

allalla or sweet clover unless the infestation is severe 

and injury to these leQumes can be tolerated. 

Emergency weed control In Wheat 3 pints Apply when weeds are approaching bud stage. alter 

Perennial broadleal weeds 

the grain dough stage. Do not spray during the 

boot to dough Itage. The 3 pints per aCH 

application can product injury to wheal. Balance thl 

severity of your weed problem against the possibilil 

01 crop damage. Where perennial weeds ar 

scattered. spot treatment is suggested to minimiz 

the extent of crop injury. 

RESTRICTIONS AND LIMITATIONS FOR USE ON CEREAL GRAINS 

For aerial application on grain. apply WEEDARJ 64 8roadleal Herbicide in 3 10 10 gallons of water per acre 

For ground application a minimum of to 10 t5 gallons 01 water per acre is recommended for proper spray coverage. 

Do not permIt dairy animals or meat animals being finished lor slaughter 10 forage trealed grain helds WIthin 2 weeks aller trea!l':1ent 

Do nol feed trea~ed straw to livestock if an emergency Irealment as described above IS apphed 

'Use Ihe IOJI>-:' rale il small annva! ilnd b.enrial It'ee:s are the major problem Use the h!;)her rale ., pere'ln'ill 'o\eecs cr ar.nua l 

l:oennia! heeds are present wh.ch ilre in the hard·lo·k. ; ~ategories as delermined by IOCill expellence The hrgher ra!es .nc:ea5e Ihl 

01 grain injury and should be used ollfy where the weej conlrol problem jushlies the grain damage IIsk. Do not a~ply WEEDAR I 

grain in the s~di.ng stage. 



CORN AND SORGHUM 

AMOUNT OF WEEDAR~ 64 

CROP PER ACRE DIRECTIONS 

CORN (Field and Sw.el) 
To control emerged broadleaf weed seedlings or 

Prepla nt 1 to 2 pints 
existing cowr crops pIior to planting com, apply 7 to 

1~ days belore planting. 00 no( use on light. sandy 

sci, or where soa moisture ia inadequale for normal 

weed grow1h. Use high rate lor less susceptible 

weeds or cover crops such alfalfa. 

Preemergence 2 to J pints 
Apply J 10 5 days after planting but before com 

emerges. Do not use on light. sandy sOils or where 

soli moisn"re IS low. 

Postemergence 

Apply when weeds are small and com is less than 8 

inches taJl (to top of canopy). When com is over 8 

Annual broadleal weeds 1/2 to 1 pint 
inches tan. use drop noules and keep spray off 

IOliage. Treat perennial weeds when they are in the 

Perennial broadleal weeds 1 to 1 112 pints bud to bloom stage. Do not spray com In the 

taSiel to dough atage. Com Ireated with 2.4-0 
may become temporarily brittle. Winds or cUllivation 

may cause stalk breakage during the period 01 time 

when the com is bnttle. 

Grain Sorghum (Milo) 1 pint Apply when sorghum IS 6 to 15 inches tall. If sorghum 

Post emergence 
is taller than a inches 10 lop 01 the canopy. use drop 

nozzles and keep spray off the foliage. Do nol 

Ireat during the boot. flowering or dough 

stage. 

RESTRICTIONS AND LIMITATIONS FOR USE ON CORN AND SORGHUM 

Do not forage or leed fodder for 7 days following application. 



WEEDS 

Postemergence 

~u, DC:""' .. ~ \,. "'t-'-, .. 

AMOUNT OF WEEDAR~ 154 

PER ACRE 

314 to 1 pint 

> Ito 2 pints 

DIRECTIONS 

Apply nol less than 15 days prior !o planting 

soybeans. when weeds are small ard actively 

growing. Use the higher rate on larger j!feeds and 

when perennials are present. 

Apply not less Ihan 30 days prior 10 planting 

sO~8ns, when weeds are actively growing. 

In addition to those weeds found on the GENERAL 

WeED LIST. WEEDARt 64 will suppress or control 

the following broadleal weeds frequently encountered 

in reduced tillage soybean producticr. systems: 

all all a', bullnellie . smallllowered t,lIercress. 

Carolina geranium. smallf\owered butterct..p. common 

and rough cinquefoil. red clover'. horseweed or 

marestail. mousetail. wild mustard. field pennycress. 

culleaf evening primrose. common purslane, 

speedwell. vetvelleal. and Virginia copper'.eal. 

, These weeds are only par1ially controlled. 

Apply no more than 2 0 pints of WEEDAR~ 64 in one 

season prior to planting soybeans. Alter applying. 

plant soybean seed as deep as practical cr at least 1 

112 10 2 inches deep. Adjuslthe planter Dfess wheel. 

it necessary. to ensure thaI plantej seed is 

completely covered. 

" desired. WEEDAR ~ 64 may be applied pre-plant to 

soybeans in tank mixtures with olher herttCides such 

as Poast. Poast Plus. Roundup . Roundup 

D-Pak. Honcho. Gramoxone Extra. Prowl, Pursuit 

Plus. Scepter. Scepter 70 00. Squadron and others 

thaI are registered lor pre-plant soybean use. 

NOTE: Unacceplable injury 10 soybeans planted il1 

fields previously Ireated with WEEDAR PI 64 rna) 

occur and the extent 01 injury will depend on weathe 

and agronomic lactors such as Ihe amcunt of wee< 

vegetalion and previous crop residue present tha 

may be in ellect between Ihe time of a~iication an, 

the emergence of the soybean plan\. 

RESTRICTIONS AND LIMITATIONS FOR USE IN SOYBEANS (PRE-PLANT) 

Do nol ap~ly ViEEDARt 64 when wealher conditions such as temperature. air inversions. or wind lavor dllll from Ireated areas to 

susceptible plants. 

Apply no more than 2.0 pinls of WEEDAR ~ 64 per acre in one season prior 10 planting soybeans. 

Only or-e ac~: ca!icn per growing season. regardless of the a~pl ical ion rate used. is allowed 

Do not apl=ly \"EEDAR ~ 64 prior to planltng soybeans if you are nol prepared to accepllhe results 01 soybean inlury incil.c:ng poss 

loss of sta"d a"d yield 

Do nol ree'ant 'elcs trealed w,th WEEDAR I 64 ,n the same growing season .... 'th crops olher than those Iilbeled lor 2.4 ·: :re-plant 

Dc nct r1C:. ,=t ::J!It·.ale weeds prior 10 Irealing ..... 'th WEEDAR I 64 as poor centrol milY result 

D~ n:i c:.. : ':r '~ ~j lrealed hay. lora~e or loccet or graze I:ealed s:',::eans:o Ir,es ~ c<:, 

Dc not aj: ' f : . =EDAR; 64 pre'elanllo so.,beans on I,elds hav,ng a ccarse · :e~luted so,l ... here lhe re::ent orgi\~'c rna :':' s < 1 0: , 

Only one an:'; :al,en 01 WEE DAR • 64 may be made pnOt 10 planting soybeans per gro .... 'ng season 

Do not leej h;:2:ed hay. lorilge. or lodder Reslroct hvesl::'ck Irom graZing trealed I:elds 

'Uot currently registered In California . 



.. 

RICE, SUGARCANE, FALLOWLAND AND CROP STUBBLE 

AMOUNT OF WEEDAA~ 

CROP 
64 PER ACRE DIRECTIONS 

Rice (Pre-plant use) lto 2 pints Apply four or more weeks prior to planting rice. DO 

NOT USE IN CALIFORNIA. 

Rice (Postemergence use) 1 to 2 1/2 pints Apply when rice is in the late tillering stage of 

development at the time of first joint development Do 

not apply after panICle initiation. after ra internodes 

exceed one-half inch. at earty seeding. earty panidt. 

boot or heading stages. Consu" local university or 

Agricultural Extension Service specialists for more 

specific inlormation on rates and IiminQ of applicatlOtl 

Sugarcane 
Apply belore canes appear for control of emerge'J 

Preemergence 
.. pints 

broadleaf weeds. Apply aller cane emerges ard 

Poslemergence 
1 1.'2 to 2 pinls 

through lay-by. DO NOT USE IN CAliFORNIA. 

Fallowland and Crop Stubble 
Use the lower rate when weeds are small (2 to J 

Annual broadleal weeds Ito 2 pints 
inches tall) and actively growing. Use the higher rate 

on older and drought-stressed plants. 

Biennial broadleal weeds 2to 4 pints 
Spray while musk thistles or other biennial species 

are in the seedling to rosene stage and bel ore ne .... !r 

stalks become apparenl. The lower rate can be us!';j 

in the spring during rosette slage. Use the highest 

rate in the lall or after 1I0wer stalks have developed. 

Perennial broadleaf weeds 2to 6 pints 
Spray weed in the bud to bloom stage or while in gocJj 

vegetative growth . 00 not disturb trp.aled areas lor at 

least 2 weeks after trealment. or unliltops are dead.. 

Wild garlic and onion in crop stubble 4 ~o 6 pints Apply to new re<;lrOw1h of wild garlic or onion which 

occurs in the lall following harvest of small grai'ls. 

com or Qrain sorghum. 

RESTRICTIONS AND LIMITATIONS FOR USE IN FALLOWLAND AND CROP STUBBLE 

00 not plant any crop for 3 months after treatment or ul'lol chemical has disappeared Irom the SOtI 

RESTRICTIONS AND LIMITATIONS FOR USE IN RICE 

00 not apply more than a lolal of2 1/2 pints of WEEOAR~ 64 to rice per growing season. 

ESTABLISHED GRASS PASTURES, RANGELAND, AND CONSERVATION RESERVE 

PROGRAM AREAS 

WEEDS 

Annual broad leaf weeds 

Biennial and perennial broadleaf 

weeds 

AMOUNT OF WEEDAR! 

64 PER ACRE DIRECTIONS 

2 p,nts 

2 !o .s PIOIS 

Apply wnen weeds are small and actively growing and 

pnor te bud stage Spray while musk thislles or ct~er 

c'enn,al species are In the seedling 10 rosette s:a;e 

and be'ore lIe ...... er s:a 'ks cecome ~t'arenl. The "::"e ' 

rate ca ... be use':! :r :he 5C 'Ing d~ r::- g rosene s:=;= 

Use : ... = hlghes: ra:;; ~ tr.e !a!1 or a!:er lIo .... er S::: -.; 

have de'leloped D~ ~ ;I aeely 10 ne .... ly seeded a' i:as 

until grass is we ,I es:a!;",shed. 00 not apply 10 grass In 

Ihe early boot Ihre-ugh milk slage if grass seeoj 

product Ion IS des,reoj 8enlgrass and legumes rr.a i be 

Injured by this Ireat..-:er l. 

RESTRICTIONS AND LIMITATIONS FOR USE IN PASTURES AND RANGELANDS 

00 nol graze (dairy) cattle in treated areas lor 7 days af:er applicallon 

00 nol cuI forage for hay within 30 days of application. 

00 not permit dairy animals or meat animals being finished lor slaughter to lorage treated lie Ids within 3 days of slaughter. 



CONSERVATION Ht:~c.n" &; ... __ •• • . . 

AMOUNT OF WEEDAR~ 14 

WEEDS 
PER ACRE DIRECTIONS 

Annual broldlu' weeds 
Apply to actively growing annual broadleaf weeds. 

In young grasses 
112 to 1 pint 

Use 112 to 1 PlOt when weeds are small; use higher 

rates on older weeds. Do not appfy to young grasses 

wilh fewer Ihan 6 leaves or prior 10 tillering. as 

In established grasses 
112 to 2 pints excessive injury may resuh. 00 nol apply more than 1 

pint untif grasses are wen eslablished as exC8S8ive 

injury may resufl 

Biennial end perennial broadles' 2 to 4 pints Treat when biennial weeds are in the seedling 10 

weed. 

roselle stage and belore flower stalks become 

In established grasses 

apparent. Treat perennial weeds in the bud to bloom 

staQe. Apply 10 actively growing weeds. 

RESTRICTIONS AND LIMITATIONS FOR USE ON CONSERVATION RESERVE PROGRAM AREAS 

Use at least 2 gallons 01 water per acre by air and 5 ganons of water per acre by ground. 

Do not harvest or graze treated Conservation Reserve Program areas. 

Do not apply to grasses in the boot to dough stage il grass seed production is desired. 

GRASSES FOR SEED PRODUCTION 

AMOUNT OF WEEDAR~ 64 

WEEDS 
PER ACRE DIRECTIONS 

Annual and perennIal broadles' 2 to 4 pints Apply to established stands in spring Irom tiller to 

weeds 

early boot stage . 00 not .prey In boot luge. 

New spring seedings may be lreated with Ihe lower 

rate after grass seedlings have al least 5 leaves. 

Perennial weed regrowth may be treated in the fal. DO 

NOT USE IN CAUFORNIA. 

RESTRICTIONS AND LIMITATIONS FOR USE ON GRASSES FOR SEED PRODUCTION 

Do not graze dairy animals or cut forage for hay within 7 days 01 application. 

NON-CROPLAND 

fencerows, roadsides, drainage ditches, and other non-crop areas 

AMOUNT OF WEEDAR~ 64 

WEEDS 

PER ACRE DIRECTIONS 

Annual broadlea' weeds 
2 to 4 pints Treat when weeds are young and actively growinl 

Perennial weeds should be near the bud stage, bt 

Biennial 
4 to 8 pints 

not flowering at application. Do not use on susceptib 

and perennial broadleaf 
southern grasses such as SI. Augustine. 00 n 

weeds 
apply to newly seeded areas unlil grass is w 

established Bentgrass . clover, legumes al 

dochondria 'nay be injured by this treatment. 

RESTRICTIONS AND LIMITATIONS FOR USE ON NON·CROPLAND 

Do not graze da·ry anImals ler ida,s 10llo .... lOg apphcahOn. 

Use sufficient gallonage lor thorough and uniform coverage. 



. , 

WEEDS IN ORNAMENTAL TURF AREAS 

golf courses, cemeteries, parks, turfgrass, and other grass areas 

AMOUNT OF WEEDAR~ 6. 

WEEDS 
PER ACRE DIRECTIONS 

Annual broadl •• t weed. 2to 4 pints Treat when weeds are young and actively growing. 

Perennial weeds should be near !he bud stage. but 

Biennial and perennial broad lea' 4 pints 
not flowering st ~ication. 00 noC use on susceptible 

weeds 

southern grasses such as St. Augustine. 00 not 

apply to newly seeded areas until grass is well 

established. Bentgrass. clover. legumes 

dichondria ma~ be injured by_ this treatment. 

RESTRICTIONS AND LIMITATIONS FOR USE ON ORNAMENTAL TURF AREAS 

Use sufficient gaHonage lor thorough and uniform coverage. 

00 not apply more than 2 broadcast applications per year per treatment site. This does not excU:le spot treatments. 

Do not allow people (other than applicator) or pets on treatment area during application. 

00 not enter trealment areas until sprays have dried. 

SPOT TREATMENT IN NON-CROP AREAS 

and 

Mix 2103 nuid ounces oj WEEDAR~ 64 Broadteal Herbicide in 3 gallons 01 water. Wet all weeds and stems thoroughly. For best results. 

treat when weeds are actively grO ..... lng. 

FORESTRY - TREE INJECTION 

For controlling species such as alder, aspen, birch, blackgum, 

cherry, oak, sweetgum, and tulip poplar 

Make injections as near 10 the root collar as possible. using one injection per inch 01 trunk cIlh (4 112 leet). For resistant species such 

as hickory. injections should overlap. For best results, injections should be made during the growing season. May 15th throug" 

October 15th. 

For Dilute Injection: Mix 1 gallon 01 WEEDAR~ 64 Broadleal Herbicide in 19 gallons oj water lor dilu1e injections. 

For Concentrate InJections: Use 1 to 2 ml 01 concentrate WEEOAR ~ 64 Broadleal Herbic1de per injection. The injection bit mus' 

penetrate the inner baric 

STONE FRUIT AND NUT ORCHARDS 

AMOUNT OF WEEDAR ~ 64 

WEeDS IN CROP PER ACRE DIRECTIONS 

Annual broadleat weeds 3 pints For control 01 weeds on the orchard floor, apply using 

coarse sprays and low pressure in sufficient volume 

01 water to ol::alO thorough wening 01 weeds. Treat 

when weeds are small and actively growing. 00 not 

use on light. sandy 

CALIFORNIA. 

RESTRICTIONS AND L1MITATlm~S FOR USE IN STONE FRUIT AND NUT ORCHARDS 

0::> net a::!y to t:ale grCI.!~j as r, "_~, ma'! res~" 

SOIL DO 

Do not a~ply Immediately belore . r~sallon and wllhhold irnga :.on ler 2 days telore and lor J daIS alter treatment 

Do not allow spray to drllt onto or c: ntactloliage. IrUII. stems . tn.;:-.ks 01 trees or exposed rocts as inlury may res,-,U 

Do not apply to newly established ~r young orchards Trees must be at least 1 year otd and In \-;orous condition 

Do nol apply dunng bloom. 

Do not graze or leed cover crops Irom trealed orchards. 

Do not make more than 2 applicaticns per year. 

Do not harvest stone lruit within 40 days 01 application. 

Do not harvest nuts within 60 days oj application. 

NOT USE IN 



weeDS AND BRUSH IRRIGATION CANAL DITCH BANKS 

(Seventeen Western States: Arizona, California, Colorado, Idaho, Kansas, 

Montana, Nebraska, New Mexico, Nevada, North Dakota, Oklahoma, Oregon, 

South Dakota, Texas, Utah, Washington, and Wyoming). 

For control of annual and perennial broadleal weeds, apply t to 2 QUarts 01 WEEoAR1D 64 Broadleal Herbicide per acre in approximately 

20 10 100 ganons pet acre. Treat when weeds are young and actively growing belore the bud or early bloom slage. For haroer·to-control 

weeds, a repeat 5pfay after 3 to 4 weeks using the same rates may be needed lor maximum results. Apply no more Ihan two treatments 

per season. 

For woody brush and patches 01 perennial broadleal weeds. mIX I gallon 01 WEEoAR4' 64 in 1 SO gallons 01 water. Wet foliage 

thoroughly using about 1 gallon 01 solulion per square rod. 

SPRAYING INSTRUCTIONS 

Apply with low pressure (10 to 40 psi) power spray eqUlpmel'l mounted on a truck. tractor. or boat. Apply while traveling upstream to 

avoid accidental concentration 01 chemical into water Spray wtoen the air IS lairly claim. 5 mph or less Do not use on small canals (less 

than 10 cfs) where water will be used lor drinking purposes 

Boom spraying onlo water surface must be held to a minimum and no cross-stream spraying 10 opposite banks should be pennitled. 

When spraying shoreline weeds. allow no more than 2 loot overspray onto water with an average 01 less than 1 loot overspray to 

prevenl inlroduchon 01 greater than negligible amounts 01 chemical into the waler. 

Do not allow dairy animals to graze on treated areas lor at least 7 days alter spraying. Water within treated banks should not be fished. 

AQUATIC WEED CONTROL 

For use In ponds, lakes, reservoirs, marshes, bayous, drainage ditches, canals, rivers and streams that are 

quiescent or slow moving. 

NOTICE TO APPLICATORS 

State and Local Coordination: Belore application. coordination and approval 01 local and state authorities may be required 

either by Jeller 01 agreemenl Of issuance of special permits lor such use. 

Fish ToxIcity. Oxygen RatJo: Fish breathe oxygen in the water and a water· oxygen ratio must be maintained. Decaying weed 

use up oxygen To avoid lish kill Irom decaying plant materiat do not treat more than one half the lake or pond at one time. For Iarg 

bodies of weed inlesled waters leave buller strips 01 at least 100 leet wide and delay treatment 01 these strips lor 4 to 5 weeks or un! 

the dead vegetation has decomposed. 

Wind Velocity· Ground or Surface Application : Do not apply when wind speeds are at or above 10 mph. Air Applicatlol 

Do not apply when wind speeds are at or above 5 mph. The res1rictions do not apply to subsurface applications used in weed contr 

programs. 

Irrigation; Delay the use 01 treated waters lor irrigation lor three weeks alter treatment unless an approved assay shows thai t 

water does not contain more than 0.1 ppm 2.4-0 acid. Do not treat irrigation ditches in areas where water will be used to overhe 

sprinkler irrigate susceptible crops especially grapes. tomatoes and conon. 

Potable Water ' Detay the use 01 treated water tor domesllc ~urposes lor a penod 01 three weeks or un III such time as an approl 

assay shows Ihatlhe water contains no more than O. t ppm 2.4-0 acid. 

Water Hyacinth (Eichornia crassipe) - Directions For Use 

WEEoAA t 64 ..... ill control water hyaclOth with surlace and a.' aJ;J;hcations 

Amounts 10 Use 2 to 4 Quarts (4 tb . acid equivalent per gallon) per acre , Spray the weed mass only . Use 4 quarts when pI. 

are matured or v.hen the we!X1 mass is dense 

When To Apply Spray when water hyacinth planlS a:e a:: ... e·y gr(l"'109 Repeat as necpssary to kill regrOWlh and hyacinlh pi 

f!" ssej If'the C'~. ~ _s oce -a:lon 

How To Use· Surface Apptication Us'? pC/.'?r 5: · a.;:> ' ; ::~'at!?j "" !" a bccm or se'2, gut) mQunted on a boat !ra:tcr or !' 

Tholou:;" 'M:!: r~ 0ltc:lage IS essenl ;al for rnax :mufT' ::'1: ' : L se t G(' :0 .$(0 gal A 01 5, ra '( mixture Special preca!,t ::"'5 slich a 

use 01 lew pre5su'e large nOlztes and thickening agen:s sr: _.: be take'l to aVOId spray drift 10 aleas (If sensitive crcps F:>r DIRE ' 

SPRA''' (lperahon use WEEDAR t 64 .,.,ith 1 PlOt 01 dr.~t c~nt':1 a~enllO 50 to tOO gallons ot water For olher applicatior.s lallow th! 

control agent tabellor mixing directions Air Application USE' dolt control spray equipment or thickening agents m'xed 1010 the ' 

solution Apply 1.0 gallon per acre of WEEDAR' 64 through s!andard boom systems With a mirurnum 01 5 gallons 01 spray mix per 

i-=or MICAOFOIL I drill control spray systems. apply WEEDAR' 64 in 12to 15 gallons spray mil( per acre 

2.4-0 Acid Equivalent 

WEEoAA' 64 

1/21b 
1 pi 

lib 
2 pts 

2 Ibs 
2 gts. 

31bs 
3 gts 

41bs 
4 gts 



THIS SPECIMEN LABEL IS INTENDED FOR USE ONLY AS A GUIDE IN PROVIDHJG GENERAL INFORMATION 

REGARDING THE DIRECTIONS, WARNINGS AND CAUTIONS ASSOCIATED WITH THE USE OF THIS 

PRODUCT. AS WITH ANY AGRICULTURAL CHEMICAL, ALWAYS FOLLOW THE LABEL INSTRUCTIONS ON THE 

PACKAGE BEFORE USING. 

RhOne-Paulenc Ag Company 

P.O. Box 12014. 2 T.W. Alexander Drive 

Research Tnangle Park. NoM Carolina 2n09 

WEE DAR and MICROFOIL are regis1ered Irademarlls oj Rhone-Poulenc 

DIIRECTA·SPRA is a Irademar1< 01 RhOne-Poulenc. 

~1994 RhOne-Poulenc Ag Company 

Made in USA. 

Fonn No 95065 
Pnnled USA· 9;94 

EPA Approval: 6/3/94 

( 
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AQUATICS UNLIMITED 
WATER HYACINTH CONTROL PROGRAM 

International Conference Center 
P. O. Box 7057. Suite 235 Kampala. Uganda 

Phone: 256-41-250-550 Fa:\:: 256-41-257-82~ 

E-Mail: aquatics:@.imul.com 

In-lake Herbicide Trials - Emergency Medical Protocol 

06 February, 1997 

The following provides information related to potential adverse health effects from 
exposure as well as procedures to be taken in case of accidental exposure to herbicides 
during the In-Lake trials of Glyph os ate (RODEO) and 2A 0 (WEEDAR 64). 

In case of an emergency in country medical support can be sought through the medical 
offices of Dr. E. R. Gibbons and Dr. R.J Stockley located at the British High 
Commission Bldg., 12A., Parliament Avenue, Kampala. Telephone: 256003 or Celtel: 075 
- 756003 . Herbicide related intormation is on file with their office. 

Glvphosate: 
Potential Adverse Health Effects: 

Likely Routes of Exposure: Inhalation and skin contact 
Eve Contact: No more than slightly irritating based on toxicity studies 
Skin Contact: No more than slightly toxic or irritating based on toxicity studies. 
Ingestion: ~o more than slightly toxic based on toxicity studies. No significant 
adverse health effects are expected to develop if only small amounts (less than a mouthful 
are swallowed. 
Inhalation : ~o more than slightly toxic if inhaled based on toxicity studies 

PRECAUTIONARY STA TENIENTS ON LABEL 

Keep out of reach of Children 
Caution! 
Harmful if inhaled 
Avoid breathing vapors or mists 
Remove contaminated clothing and wash clothing before reuse 
Wash thoroughly with soap and water after handling 



Emergency Medical Protocol 

In Lake Herbicide Trials 
Page 2 

(Glyphosate conI.) 

fIRST AID MEASURES 

No specific antidote is available. 

l!!llaled: Rel1love individual to fresh air. Seek mcdical attention ifbreathing is 

diniculty develops. 
fu'e cOlljact: Flush eyes witll water for at least 15 minutes. 

Ingestion: Immediately dilute by swallowing milk or watcr. 

In case of an emergency involving tltis product call mallu/11cturer Emcrgency line at USA 

uo 1-314- 694-4UOO. 

********************************************************** 

Weedar -64 (2, 4 D): 

Potential Adverse Health ElTects: 

Causes corneal opacity, irreversible eye damage, vapors and mists can 

cause irritation 
Acute Skin: May calise slight transient irritation. Toxic if absorbed through skin. May 

produce symptoms similar to those from inhalation and ingestion. May calise decreased 

blood pressure, muscle weakness, muscle spasms. 

Acute Ingestion: Harmful if ingested. May cause nausea, vomiting, abdominal pain, 

decreased blood pressure, Illuscle weakness, muscle spasms 

PRECAUTIONARY STATEMENTS ON I .ABEL 

Keep out of reach of children 
Causes irreversible eye damage 
Ilarmful if swallowed 
May be fatal if absorbed through skin 

Avoid breathing vapors or spray llIist 

Do not get in eyes, on skin or 011 clothing 



Emergency Medical Protocol 
In Lake Herbicide Trials 
Page 3 

(Weedar 64 Cont.) 

FIRST AID MEASURES 

No specific antidote is available. 

Eye Contact: Flush with water tor at least 15 minutes. Get medical attention, preferably 
an opthamologist. 
Skin Contact: Wash with plenty of soap and water. Get medical attention. Remove 
contaminated clothes and shoes while washing. Clean contaminated clothing and shoes 
before re-use or discard if they cannot be thoroughly cleaned 
Ingestion: If patient is conscious and alert, give 2 to 3 glasses of water or milk to drink. 
If available, give one tablespoon of Syrup of Ipecac to induce vomiting. Alternatively, 
induce vomiting by touching back of throat with finger. Do not make an unconscious 
person vomit. Get medical attention. 
Inhalation: Move to an uncontaminated area and assure victim is still breathing, If 
breathing is difficult, administer oxygen, if available. 1 f victim is not breathing administer 
CPR . Get medical attention. 

In case of emergency involving this product call manufacturer emergency line in USA 24 
hours per day, 7 days per week at 001-919-549-290 I. 
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l\'IESSAGE FROl\'Il\'IAAIF - GOVERNl\'IENT OF 
UGANDA ON WATER HYACINTH CONTROL 

PROGR-\~I 

IN-LAKE HERBICIDE TRIALS 

5 February 1997 

AS YOU ARE AWARE. TIlE PROLIFERATION OF WATER HYACINTH HAS REACHED 
LARGE PROPORTIONS THROUGHOUT MUCH OF TIlE LiPPER Nll.E SYSTEM. INCLUDING 
LAKE VICTORIA. CAUSING PROBLEMS FOR THE LIFE. ECONOIvfY. Al"ID ENVIRON1vIENT 
OF UGANDA AND ITS NEIGHBORING COUNTRIES. AS IN:VlANY OTHER LOCATIONS IN 
THE WORLD. WA TER HYACINTH PROBLEMS IN UGAt"IDA INCLlJDE OBSTRUCTION OF 
BOAT TRAFFIC. INTERFERENCE WITH WATER SYSTEMS. IMPACTS TO HYDROELECTRIC 
POWER PRODUCTION. AND INTERFERENCE WITH FISHING AND FISHING ACCESS. THE 
WEED AFFECTS FISH AND Wll..DLIFE RESOlJRCES. REDUCES WATER QUALITY .. hu"ID 
INCREASES SED£MENT ON THE LAKE BOTTOM. 

IN ORDER TO REDUCE WATER HYACINTH PROBLE:VIS IN THE LAKE. SOIvIE ~IEASURES 
ARE BEING UNDERTAKEN BY THE GOVER.'jrvlE~ TO CONTROL THE :V1lJ1 .. TIPLICATION 
OF THE WEED. THESE MEASURES INCLLTIE .--\N INTEGR.--\ TED APPROACH TO 
CONTROLLING THE HYACINTH THROUGH L'SE OF HERBICIDES. BIOLOGICAL .--\NU 
:VIANUALiMECHAl\lTCAL rvlETHODS OF CONTROL. 

THE HERBICIDES FOR USE. DURING THE IN-LAKE TRIALS .--\RE GL YPHOSA TE AND 2 . .j.
D. THESE HERBICIDES . .:\RE USED PRESENTLY IN ~OR..t\lAL DAY TO DAY OPERATIONS 
ON OUR FARMS TO CONTROL AGRlCUL TeRAL WEEDS. A,"ID WIDELY USED AROlTND 
THE WORLD. THEY CAN ALSO BE SAFELY CSED ON THE WATER HYACINTH. 

THESE HERBICIDES ARE NOT i'iEW. THEY HAVE BEEN CSED IN OTHER COL'"NTRIES 
LIKE At'vIERICA. IN A.FRICA..l'i COlJNTRlES SCCH AS ~GERIA. SOLLH A.FR.ICA A..'iD 
SLTDAt\[. A..l"ID IN SOUTHEAST ASIA WHERE THEY HAVE PROVED EFFECTIVE IN 
CONTROLLING WATER HY.--\CINTH. 

THE HERBICIDE TRIALS Wll.L BE CARRIED OLT ON A Sjvl-u.L SC.-u.E AT WAZI1vIENYA 
BAY ADJACENT TO :vn..l'BAJ'<TIA PA.RISH. ~TE~JERC SL 13 COUNTY MUKONO DISTRICT. 
SPRAYING DulliNG TRIALS Wll..L OCCL'R ONCE ON 11 FEBRUARY. 199i. 

1. STAY 100 :\1.ETERS AWAY FROM THE SPRA 'YED WATER HY ACINLH FOR 30 DAYS 
., DO NOT COLLECT WATER. BATH OR WASH CLOTHES 'W1THIN 100 METERS FOR 30 

DAYS 
3. DO NOT PLACE FISHING ~TS OR CATCH FISH WITHIN 100 \-IETERS FOR 30 DAYS 
4. DO :"IIOT ALLOW LIVESTOCK TO DRl1'iK THE WATER WITHIN 100 METERS FOR 30 

DAYS 

YOUR COOPERA nON Wll.L BE HIGHLY APPRECIATED AND WILL ALSO ENABLE 
US TO COLLECT VITAL DATA INPUT FOR A SOUND ENVIRONMENTAL IMPACT 
ASSESSMENT. 



OBUBAKA OKUVA MU ItIAAIF - GAVUItIENTI YA 
UGANDA OKULWANYISA EKIDDO KUNYANJA 

NGABWEt.,IUMANYI. OKWAALA KWEKIDO KWALlILA DALA EBITUNDU B1NENE NYO 
MUMAMBUKA GOMUGA KIYIRA, NGAMWOTADE NENYANJA NALUBAALE, 
NEKIRETELA DALA OBUZIBU BUNGI ERI OBULAMU, EBYENfUNA. N'OBUTONDE BWA 
UGANDA WAMU NAMA WANGA AMALALA. NGABWEKIRI A WAtALA WONA MUNSI. 
OBUZIBU BWEKIDO MU UGANDA BUTWALIRAMU OKUK Y ANKALANY A ENTAMl3ULA 
YAMATO. OKUSUMBUWA EMIDUMU GYAMAZI. AKAl3ENJE MU KUKOLA 
KWAMASANYALAZE. N'OKUKYANKALANYA OBUVUl31 NABAVUBI. EKIDO 
K Y AKABAATE ERI EBYENY ANJA NE BISOLO EB· ... OMUNSIKO. KIKFNDEEZA OMUTINDO 
GWAMAZI. ATE K YONGERA N'OMUWENIJO GWE nusl WANSI MUNY ANIA. 

OKUS0l30LA OKUKENDEEZA KUBUZIBU IJWEKIDO MUNY ANJA. ENKOLA EZIMU 
ZITESEZEBWAKO GAVUMENTI OKUSOBOLA OKUfUGA Ol3UfUKUNY A IlWEKIOO. 
ENKOLA ZINO ZIJAKUTWALILAMU ENKOLA EYOBWESIMBU OKlJSOROLA OKUFUGA 
EKIDO OKUYITA MU NKOZESA YAMALAGAIA ENZAALA, EMIKONO N'EBYUMA. 
ENWANYISA EY'EBYUMA NENfUGAYOKUZALA KWEKIDO YO YATANDIKA DDA 
OKUKOLA. 

KYETAGISA OKUSAAKO OMWOYO NTI AMALAGALA AGATESEBW AKO 
OKUKOZESEBWA MUKUGEZESA KU NYANJA GEGA GLYPHOSATE NE 2. 4-0. 
AMALAGALA GANO GAKOZESEBWA MUBULAMU NAKATI MUMASAMBA GAFfE 
OKUrUGA EMIDO EGYOMUNIMIRO. ATE NGA GAKOZESEBWA NE MUNSI NYINGI. 
MUBWEGENDEREZA GASOBOLA OKUKOZESEBW A KUKIDO. 

AMALAGALA GANO SIMAPY A. GABADDE GAKOZESEDWA MUMA WANGA AMALALA 
NGA AMERICA. MUMAWANGA G'AFRICA GAKOZESEl3WAKO MU-NSI NGA NIGERIA. 
SOUTH AFRICA NE SUDAN NEMUMASERENGETA GOBUVANJUl3A BWA ASIA, GYE 
GAlULlDWA OKUBA AGOMUGASO MUKUFUGA EKIDO. OKUfUYIRA KUBERA WO 
OMULUNDI GUMU NGA 11/02/1997. 

OKUGEZESA KWAMALAGALA KUJAKOLEUWA KUMUTINDO OGWAWANSI 
KUK YEIJEEYA KYE WAZIMENYA OKULIRANA KU MUBANOA PARISII. NTENJERU, 
1\tlJKONO DISTRICT. 

OKUMALA EBANGA LY ANAKU AMAKUMI ASATU (JO) OLUVANYUMA LWOKUFUYIRA 
EOODO, TUl3ASAIJA: 

I . MUBEERE EBlrUUA KIKUMI (100) OKUVA AWAFlJYIDWA EKIDO 
2. TEMUKIMA MAZI. KUNAABA. ORA KWOlA ENGOYE MURlrtJlJA ERYO EKIKUMI 

OKUVA MU BIro EBlfUYIDDWA. 
J. TEMUTEGA BUTIMBA BlJVUDA OUA OKUVUl3A MlIl3lFUUA EBYU EKIKUMI (100) 

OKUVA MU BlFO EBlFUYIDDWA. 
4 TEMUKIRIZA BISOLO KUNYWA MAli MlJ BEFURA EBYO EKIKUMI (100) OKUIJA MU 

BirO EBlFUYIDDWA. 

BAMBI MANY ANTI OKUSALA WO OKUKUSABA OBEERE WALA OKUV A MUKIFO EK YO. 
KWEKUTUSOBOZESA OKWEKAANYA EKIUENDERERWA AWATALI KUTATANYIZIIJWA 
ERA KINO KIJAKUTUY AMBA OK WEYONGERA OKUKAKASA EN KOLA EYO. 
ERA KINO KIJA KUTUY AMBA OK WEYONGERA OKUKAKASA ENKOLA EYO. 
ENKOLAGANA YO NAFFE E.JAKlISIiMIDWA MUKIKA KYAWAClJI,U. KINO KIJ.JA 
KUTUYAMBA OKUMALlLlZA EKITABO EKIKWATA KUBllTONDE BWENSI. 
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PI~ST CONTROL LICENSES 

State of California (lISA) 

Dep;trtment of Pesticide RCJ?:ulation 

A~riru"ur'" I'l'st C"nCr",,1 Alh iSflrs Lin'n~e 

ThlllllllS J. McN:thh (Liccnse Numher AAIlJ\lJ(,l 

STATE OF CAliFORNIA 
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Thomas .J. McNabb (Lin'lIsl' No. QL-JIJ7J) 

(':lll'g"dcs (' & F (Ri~ht "r W .. ~ & A"tJ:llic~) 

Il:"itl Najl'r;l (Liccnsc Nil. QLJtlJ2S) 

('lltegflrie~ F (Allualic) 
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ANNEXB 

STUDIES ON THE FATE OF WEEDAR 64 
AND RODEO AQUATIC HERBICIDES 

FOLLOWING WATER HYACINTH 
TREATMENTS IN LAKE VICTORIA 





STrDIES ON THE FATE OF 2A-D A . .L~ GLYPHOSATE HERBICIDES 
AFTER SPRAY IN \-V AZINIE~"Y A BAY 

JUDE NYANGABABO T. 
CHEMISTRY DEPARTMENT, MAKERERE 
? 0 BOX 7062 KAMPALA 

Introduction 

a) Glyphosate: 

UNIVERSITY 

3:yphesace, N- ( phosphonemec~y: i q:yc~~e w~~c~ is shewn below ~s 
a sys~emic ~e~b~cide used to ~~:l ~road-:eaves, grass species. 
:= ~s used to co~t~o~ weeds ~n aq~~c~:=~ra:, aquat~c and fo~est~y 
s~=·..:aticns : 

o 
I 
I 

-c -CH, 

o 
'l 

-t: 
\... -- m. ·.v':.. :'69.: 

~e~bic~de is markeced ~~der a ~a~~ecy 
~c~sanco Ccmcany. ~~e 
::-ade names; :(ounc. .. ,..... 

~ " . .. . 
~~c t~~s ~~c~~ces 

.~cu~d \.:-0 ::-?a~ 

.~cund . ..:p :'awr: 

.~ound \.:p ~eady-tc-use . 
• ~cdec, ~ccc~i a~d v~s~=n as :~e ~cs: ==~~cn ~.s. :~ade names . 

::::::ce sf a~ises c~e 
':':-.ese 

~7.:':-_C ac:.'J.s, ;:::e~y l a:'a.:-::..::e, :~":-::s:.::e, a::::' :::-j-pccpr.al'1 , ~re :..lSeG 
~ - :.::e 5!,r:~::'es:s ... - ~!"::t.e:"::s. ~:":I?hcsa:.-= l1ay a:so ':'r:::il:::": . . 

:-- 1'""'\-'::'-r""V"or-~-.=. - .... -- !;-"- -:::-' ..... __ ••• _--

': _-.:......-:c:-_ .... '--- -_ .... :.h':".3 ccmpcunc ~as r~sen owir:g to ~ t s 

~C:':"-::~ ... · o.=:: ~:1 =-::l:ibi:or of c:' ... e 
ac~ds . ~~ an environment, Rodeo 

. . . , .. . 
o~csyn~nes:s e: arcmac:c amlnc 

i~:.c sma::er molec~:~s: 

.. - ...... _... "'.- -..... - --'" ::',.J - _- ,_.-: .. __ .. ; - , __ :: .. - =- \...I:: ------> .. ~ 
~. ''''''' 

~ _ ~.-;: :-' ... C sa.:.-= :cose ------_ .. . --: ..... ---! . 
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b) 2-4-0 (weeder) 

These compounds are best described as auxin-type growth 

regulators. They have the general formula 

''1--
y '" X = Cl alld 11 ;- J 

Studies have indicated that the herbicidal acLivity alternates 

aloll':J the series - Lhose members possessill~ rlll odd number of n 

in the side-chain are active whereas those with even number are 

inactive. 1\11 the phenoxy herbicides act to mimic natural plant 

growth hormones. Int roductioll of high leve ls uf: t his hormone 

in responsive plant tissue causes the cell wall to take up water 

at a faster rate than normal, producing elongation in the stem, 

little or no growth, with leaves that are deficient in 

chlorophyll. .l\t this point, the normal physiological functions 

collapse and this causes death. I t is worth nothing that 

environment can detoxify 2,4-0 in 1 to 4 weeks; the rate depends 

on local conditions of moisture, temperature, aeration and the 

exact formulation used. 

The acid form of 2,4-0 is only slightly soluble in water, so it 

is not applied as a water spray. The sodium and ammonium salts 

are water soluble powders. But they are not soluble enough to 

be applied in low-gallonage equipment at high rates of 

application. The amine salts have therefore replaced the sodium 

and ammonium salts of 2,4,0- because the amine salts are more 

e asi.ly mixed with water. The most common amines salts sold are 

die l: hylamine, t r iet hanolamille, dimet hy lamille , t r imet hy lamine, 

tri e lhylamine or mixtures of these . The structure of the 

die t hallolamine salt tlsed ill the lake tria Ls j,s: 

This [ormulatiall is rtlways simply r e[e teeu La as 2,I - D d i amine. 

",hen it is dissolved in water, it dissociates into free ions 

whi c h can combine with othe r ions in the solution or environment . 

Cal c ium alld fJ]agnesiulll salts of: 2,1 - 0 a r e only slightly soluble 

Ln \·Jater . Thus if present in the environment, a precipitate may 

II( ' r'lllllr>d wlti('ll will r;("lilp ,1L I he. hoUolTl of the lake. 
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2,~-D ~as been shewn ~o be bi~ceg~acable ~~ ar. envirenment by 
several we~kers:·; ·~ . Ctl:ers5 ~a'le -:::: ~.5r.ed :11..!mer:::us mic~oor3'anisms 
·tJh~c!1 are capaD.!.e of ceg~ac:.::g :. ~ -:l. .seve~a l envi~cr.mer.ca:' 
c:::~di~icns ~r.der which 2,~- D ~c~:d ;ers~sr. er je biodeg~aded i~ 
:1a'::.l~a: :"ake ·tJacers r:ave a:'~eac! ::een :"::'les:.~gacedo. _'- was 
~o~r.d :r:ac :..~ warm aercbic ~a ,: e~s, 2,4- G was biedegraded 
appareni: l y, w:'i:h:.~ six days whereas 2, 4 -~ oersisted for as l ong 
as 80 days ~~ c~ld deoxyge~aced Na=e~s. 

t cec:::mes apparent frem the abeve :i:erar.:.lre review t hat 2,4-D 
~ ieg~aded ~uice read~ly :":1 e::v:"r=nmen:s wl:ere condit~ons are 
a~eurable. ~~e u:c~~a:e bicdegradar.ic:: =~ : .~-D is assumed cc 
=~:cw ~~e =eaction mec~anis~s . 
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b) Weeder 64 

Liquid Formulation containing 

Volume of water used 
Volume of weeder taken 
Total volume of mixture 

Olle litre of formulation 

1.86 litres 

375.86 litres of mixture 

1 litre of mixture 

MATERIALS AND PROCEDURES 

1.81kg/3.78 litre of weeder 64 
::: 0.47884 KgL" 
= 479 g/ lit r e formulation 
= 374 litres 

= 1.86 litres 
375.86 litres 

- 479g 

890.94g a ctive ingredient 

89U.94g 

2 . 4 x 10 1
1119 L ' 

2400 mgKg'. 
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Determination of Rodeo and weeder r esidues in water, sediment 

fish and inland samples. 

The determination of Rodeo and weeder r esidues in the sample 

(water, sediment, f i sh, inland water 3nu soil) were determined 

by chemistry Departmellt, 1\nal yl it ical Chemistl'y Sect ion. Makerere 

University. The analysis was not necessarily carried out after 

collection of the samples. The samples were however, kept at how 

temperature of approximately 4"C. 1\ literature survey together 

with practical procedures developed were carl'ied out on special 

samples for each of the test materials. This lead to the 

requirement for recovery determinations to be carried out. The 

MONSANTO S. ,A . EUROPE Supplied Rodeo cmd weeder 64 standards were 

lIsed for calibration pUt"poses. 

SAMPLE COLLECTION 

Over a month per i.ou, water, sedimell t: a nd 

systematically collected from plots A, 8, C, 

within wazimerya bay. \<Jater and sedimellt 

collected on an o c casional bas is f rOI1l 

constructed in the vicinity of 1\, 8, C and 0 

Water samples 

(ish sal1lples were 
D and E dermacarted 
samples were al so 
inland boreholes 

plots. 

These were taken at various sampling stations, 0, I, 2, and 3 

w i.thin a plot. The samples were collected in clean gl ass bot tIes 

(1 Litres) provided with ;j screw-top. Duplicate samples were 

taken at each sampling station. The samples were kept in 

polystyrene container which was maintained at very low 

temperature with ice blocks. Prior to spraying, all the plots 

nlld the inland boreholes were sampled. 



Sediment samples 

~~ese samples we=e taken in ja=s (250cmJ ) with screw-tops. 
we=e also kept at low tempe=at~re ~sing ice t:ocks. 

Fish samples 

5 

They 

Fish was trapped with fish-net i~ the vicinity of the 
experimental plots. Severa:' :ish were caught at different 
occasions. They were also kept at low temperatures. 

Spray Samples 

A sample of the spray solution was taken from the tank of the 
pump. These samples were taken to the laboratory for analysis 
so that the uniformity of the di:'uted for~ulation can be checked. 

ANALYTICAL PROCEDURES 

i) 2,4-D (weeder 64) 

Water samples 

A por~ion of 
dichloromethane 
evaporated on a 

water was extrac,:ed with a mixture of 
and hexane (1:: vol.). T~e ext=act obtained was 
water both til:' a residue was :eft behind. The 

=esidue was dissolved i~ met~ano~ i~ a vo~umetric :lask of 10cm3 . 

A portion of this soluti~n (7c~) was placed into the 
electrolysis cell. ~he measureme:-.t:s ·.oJe=e perfor~ed in the 
di::erential pulse mode. 

SEDIMENT SAMPLES 

~~e sample of sediment was g=~u~d wi~h anhydrous sodium sulphate 
ur.t~~ :~ne powder was ootained. This powder was then extracted 
usir.g a mixt~re of dicr.lorome:hane and ~exane (1:1 vol). The 
procedure fo:'3..owed ~erea£ce= :"s s::n:.:.a= :0 ::.:-at outlined for 
wace= samples. 

Fish Samples 

~he ~et~od used fcr the analysis c: fish samp~es is similar to 
that cuclined :~r the sediment: samD:'es. 

ii) Glyphosate (Rodeo) 

Water samples 

~a:er sample (:5Cc:nJ
) was a:lcwed :~ percc:ate th=ough the column 

( ~cwex :,3X a~:~n-~xcha~ge res:~, 50 - ::0 ~esh, chlcr:de form) 
:: ..... a ra:~ 0: :':c:n': :::i~·' :o l :'_'.ved ::y :Sc:n" pctassium hydroxide, 
T~e Derc~:ates were disca=ded. The ccl~mn was then e:'uted with 
di:'ute tyd=oc::':'~ric acid at :::e same ra;:e. The first 2. 5c~:; 
'/Jere disca=ded and the ~ext :JcmJ of e:'uate collected. The 
e>.:a;:e was then eva;;cra;:ed on a water cat:: to approximately 2cm3

. 
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To the 2cmJ eluate fraction was added lcmJ of sulphuric acid 

(1+1), O.ScmJ of potassium bromide and O. Scm of sodium nitrite 

solution. The mixture was swirled and left to stand for 10 

minutes and then O. Scm3 of ammonium sulphamate solution added. 

The final solution was transferred into the electrolysis cell and 

the measurements performed in the differential pulse mode. 

Sediment samples 

The sediment samples were treated with aqueous potassium 

hydroxide solution. The mixture was then filtered and the solid 

discarded. The filtrate obtained was passed through the 

procedure outlined for water samples above. 

Fish samples 

Fish samples were ground with anhydrous sodium sulphate until in 

powder form. This was then treated with aqueous potassium 

hydroxide and the mixture filtered. The filtrate obtained was 

passed through the procedure outlined for water samples above . 

Polarographic analyzer/stripping Voltammeter 

Operating parameters for the analysis of weeder 64 and Rodeo 

Parameter 

Operating mode 
Cut off potential (V) 
Potential range (V) 
Current range (~A) 

Scan rate (mv/sec) 
Drop size 
Deposition time (sec) 
Equilibrium time (sec) 

RESULTS 

Weeder 64 

OPASV 
+0.30 
0.40 
100 
5 
small 
30 
15 

Rodeo 

OPP 
-0.60 
0.50 
50 
5 
small 

The results of analyses for Rodeo and weeder in water samples are 

indicated in Table 1 and 2 respectively. Those for sediment 

samples, fish and inland samples are also shown in Table 3,4 and 

5. 
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TABLE 2. WEEDER RESIDUES IN WATER SAMPLES (Ilg Kg'\) 

DAYS SAf.1PLING PLOT NUMBER 

AFTER LOCATION 
SPARY 

B C E 

0 0 NO ND NO 

1 NO NO NO 

2 NO ND NO 

3 NO NO NO 

2/24 0 151 1'15 0.04 

1 129 166 0 . 08 

2 24 1 1 'j ND 

3 ND NO NO 

1 0 38 43 NO 

1 21 29 NO 

2 3.10 2.30 NO 

3 NO NO NO 

2 0 5.12 2.70 NO 

1 0.22 0.10 NO 

2 0.04 0.02 NO 

3 NO ND NO 

7 0 1. 25 0.08 NO 

1 0.01 0.01 ND 

2 0 . 01 <0.01 ND 

3 NO NO NO 

11 0 0.06 <0 . 01 NO 

1 0.01 ND NO 

2 NO NO NO 

3 Nl) NIJ NO 

2 1 U 0.02 NO NO 

1 NO NO NO 

2 NO ND NO 

3 NO NO NO 

30 a <0.01 d ),01 NO 

1 NO NO NO 

2 ND NO NO 

3 NO NO ND 

_ _ - ._ ••••• 0_ •• _._ •••• _____ _ _ ____ _ • __ • _______ • 
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TABLE 3. WEEDER 64 RESIDUES IN SEDIMENTS SAMPLES (mg Kg· l
) 

-:JAYS .3AlV1P:S:NG :;::"'0':' ~i.JMEcR 

AF':'ER I.,OC.:;'TICN 
SP?AY 

3 C 
~ 

0 0 ND ND ND 
2 ND ND ND 

2/24(::') a <o.oc: 0.00: NO 
2 <o.OC: <':; .2 01 ~D 

:4 (5) 0 <0.00: ,J. CO2 ND 
2 <o.oe: <0.00 ::' ND 

30 (7) 0 )1D <).00: 0.002 
2 )l''''' • l.J <Q.JO: <0 . 001 
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TABLE 4. RODEO RESIDUES IN SEDIMENTS (mg Kg'·) 

DAYS SAI''1PLING PLOT NUMBER 

AFTER LOCATION 
SPRAY 

A D E 

0 0 ND NO ND 
2 ND NO ND 

2/24(1) a d).OOl 0.001 NO 
2 NO NO NO 

14 (5) 0 0.0 0 . 001 ND 
2 0.001 0.001 ND 

30 (7) 0 NO NO ND 

2 NO NO ND 
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TABLE 5: RODEO AND WEEDER 64 RESIDUES IN FISH SAMPLES (mg Kg'l) 

Sample 
:.Iumber Rodeo Weeder 64 

?LC':' D (BIG) NO NO 

?LOT A (MEOHJM) NO NO 

USA, (FISH) 0,02 <0001 

TABLE 6: RODEO AND WEEDER 64 RESIDUES IN I~AND SOIL AND WATER 
(mgKg01) 

:AYS 
o~,=TER 

SPRA'f 

7 ND 

ND 

RODES 

D 

:.ID :.ID ND 

ND 

-,-... --
~ 

c 

) ji: • T ..... 
,~ -' ND 

y .... 
.. JL.o \"T" , I .... )TD NO 

)4D )TI: 
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ENTEBBE SAMPLES 

Sample number 2,4- (weeder Glyhosate 

64) (Rodeo) 

1. SEDIMENTS (20/3/97) NO NO 

2. RAW WATER ( INT1\KE) NO NO 

20/3/97) 

3. WEED ( INTAKE) 20/3/97) NO NO 

In the Table below, are the percentages of recovery after 

extraction from water sparking with 100,10 and 111gKg-1 

Herbicide 

Redeo 
Weeder 64 

Recovery 

lOOl1g Kg-l 

90 ± 7 
97 ± 11 

Percentage 

102 ± 4 
88 ± 9 

94 ± 8 
96 ± 3 

1\s it can be seen recovery is practically independent of the 

initial concentration. 

The highest concentra t ion of Rodeo (24 5{1gKg-1) were observed on 

the first day of spraying in plot 1\ (sampling location 0) and in 

plot C (sampling location 0) respectively. The result of Tables 

1 and 2, show that there is a tremendous decrease in herbicide 

levels. It is clear that after 21 clays from the date of spray, 

both herbicides (Rodeo and weeder 64) have completely degraded. 

Redeo and Weeder 64 residues in sedimellLs aloe generally absent. 

In some cases the levels a.re much less than 0.001 109 KgI. The 

case of fish cannot be fully examined because attempts to confine 

some species to various plots f:ai led. So i'lny f ish that was 

caught in the vicinity of any plot could not be surely regarded 

as a resident of Lhat plot. However, in one of the fish caught, 

there were some traces of herbicides found. The results of 

inland water and soil samples, show that no herbicide residues 

were detected. 1\n indication that no herbicide migrated by any 

route to contaminate the local source of domestic water. 

The analysis of tank spray solution indicated the concentra.tions 

of 1840 mgKg-1 for weeder 64 and 4980 mgKg I for Rodeo. 
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CONCLUSION 

.;. clear advantage of ::he two he:::-:::'c:'des, ~odeo and weeder 64, is 
t~eir low toxicity to non-~a:::-ge:ed o:::-gan~s~s. This was 
evidenced, i:1 chis study, by :::e he:::-bic:.c.es having no di:::-ect 
:":1fluence on fish (e.g. fish dea:hsl. ~~e herbicides residues 
we:::-e very :ow in wate:::- a~d sed:"~e~:s. ~his was an indication 
that the spray mechanisms was e:f:"c:.e~t a~d effective :"n hitting 
~he target . 

. '\ more advantage to che herbic:":::es ·.-.'as ':!:at thei:::- effect on the 
water hyacinth, was gradual. :his of course depended on the 
spray dose received and the sta~e 0: health each individual plane 
is in. This minimized massive decay which wou:d othe:::-wise have 
caused depletion of oxygen i~ ~he :"a~e water. ~he fact that t~e 
~erbicide residues in water ac :JO ~e:re-sampling scati~n, were 
~ery low indicates that ::he he:::-:::"c:":::es u~de:::- cur condi:ions a:::-e 
::.on-vo:aci!e. :'h':"s means :hey ca:-.~ct g:" ·le of ·far:our ::1a: may 
~ill or :.::.:;u:::-e suscept:":::"e c_a~:.s. .~s :a:::- as degradation :s 
concerned c!:e herbicides :::-es:":::ues a:::-e :::::-c~e!:. down by se'/era:" 
processes, some of which a:::-e :::":deg:::-ada::"o~ and photolys:"s 
:::-eactior:.s. ~hoto:ysis :":::e'/i:a:::"·, ::2.av5 :~s pa:::-::. :::n the 
:::'ecomposi;:i.on by mic:::-oorganisir.s , :h2 g:::-OWC:1 and activity ef these 
organisms is af:ec:ed by :ced s~pp:"y, e~~i:::-onment t2mperacure, 

"Ilitr: che cype e: c:::-cpica:" 2~vi:::-=~me:::: pr2~ai:":":::.g, ::he lew :"evels 
of he:::-bic:"des sheu:"d be decompose:::' wi:h:"::: : :0 ~ wee~s. ~here 
:"s no :::-is~ of h2:::-:::"cides acc:..;.m~:a:i:::; i::: :he en~i:::-onmenc from or:.e 
year co the :::ex: o~e ~!:.:::'e:::- such :::::::::"::"or:.s . :'~e d:"sadvantage e: 

... .. - ... . . . . .. .. .. .. . 
s_ew exac:ec 2::2C: oy ::::2 :'2:::-=:C::25 c:::-ea:2C a s:.:ua::.on wne:::-e 

SUMMARY 

:'he herb i cides :tcdeo and wee:::'e:::- -:~ haOle sr:ew:;. their effectiveness 
as far as the :or:.c:::-c:" cf :he Na:e:::- ~yaci::::h :"5 cor:.cerned. ~~~ 
:ac: ::ha: there we:::-e :::0 c:.rec: i::" 2::ec:s or:. the fish, shows 
chat the two h2:::-::i::":::es a:::-e ::::-:'2~d:y. :'he st:..;.dies carried o~: 
show that b:.cdeg:::-a: : or:. e: ~Od2C a:::::: ~eeder is very :::-apid. This 
:"s expected as ;:he c:"ima::.c cc~d:":::r:.s prevalli:;.g in this region 
:"s very ccnd~c:"~e : 0 the growth a:::d act:"~:"::y of mic:::-oorganisms. 
3y scanning th:::-cugh the results c: the study, it can ce concluded 
that the two herbic:"des can e::eo::"~e:"y be used in the contre: 
cf ·.-Iacer . . . :::yac:'::::1 =a:2:y. 
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INTRODUCTION 

Water hyacinth J:.·ichllOmia crasslpes (Mart) Sohns was first seen in Ugandan waters in 

1988 (Twongo, 1991 ; Twongo, et £1/1995; Oracll-Maza. 19%. Matagi 1997). Since then 

proliferation has reached large proportions covering much of the upper Nile system, 

including Lake Victoria. In Lake Victoria large tonnage of water hyacinth mats of up to 

500,000 tonnes are known to float on the lake where they block fish landing sites, train 

ferry piers, water abstraction points and dccomposing debris chock the screens at the 

turbine challlbers and blocks the cooling system of the transformers at the Ilydro-electric 

power generation station in Jinja (NTCWII, 1995; Matagi, 19(7) 

In the initial stages of attempting to solve the water hyacinth lIIenace. the govcrnment of 

Uganda designed a multi-facilitated control program using mechanical, manual and 

biological methods (Baarveld, 1995; NTCWH. 1995 ; Orach-Maza. 1996). However, the 

public was disappointed when these recommended remedies both individually and 

collectively failed to control the water hyacinth. The reason for this failure was simple! 

The above control methods removed far much less than the reproductive rate of water 

hyacinth. It is on record that one water hyacinth plant can produce upto 1 million plants in 

a year if the conditions are favourable (Harley, 1990; Akinyenminyu, 1993). Therefore for 

any control measure that is worth mentioning, it must be able to match the proliferation 

rate of water hyacinth. 

The control of water hyacinth uSll1g herbicides was initially lell out by the Uganda 

government aut hOI ities largely because of their toxicology effects. (Jut as it became 

evidcnt that the contI 01 measlII es mcntioned above wouldn't check the Spl ead of the water 

hyacinth and the Ugandan economy was beginning to sutler, government was forced to 

leconsider the use of herbicides This resulted in the so called integrated approach which 

was recommended by the National Technical Committee on the Control and Management 

of Water Hyacinth (NTCWl L 1995) The integrated approach included the earlier control 

methods and added the herbicide option. 

The use of herbicides caused plethora both in parliament and the press. Accusations and 

counter accusations were traded Criticism from the public, politicians and academia were 

made. Both proponents and opponents of herbicides went out of their way and the 

reasons given by both sides were more emotional rather than rational and for the first time 

2 



the Ugandan public became hysterical over an environmental issue. As the issue of to use 

or not to use chemicals became contentious and polarised the general public (Rushedge, 

1996) a multi-disciplinary team of eminent Cgandan scientists composed of a weed 

scientist, fish biologist. soil SClennSt. toxicologist, water quality specialist. 

environmentalist, public health specialist. analytical chemist and limnologists from lead 

institutions in the country, were assembled under the auspices of National Agricultural 

Research Organisations (NARO) and constituted the Chemical Verification Committee. a 

sub-committee of the National Technical Committee on the Control and Management of 

Water Hyacinth. 

In its systematic approach of using herbicides. the sub-committee scanned through 

literature and finally selected three candidate herbicides namely glyphosate. diquat and 

:.4-D. Laboratory level, experiments were carried out at Kituza Coffee Research Station 

and optimum concentration dosage of each herbicide were determined (Wetala. 1996). At 

Kajjansi. the three herbicides were sprayed at their optimum concentration on three 

separate ponds previously stocked with water hyacinth. macro-invertebrates. water and 

plankton life from a nearby excavated man made lake that had been infested with water 

hyacinth. Commercial fish species from a near by fish breeding station had also been 

introduced into the ponds to stimulate a complete lake environment. The findings of this 

sub-committee are recorded elsewhere (~!C\VH. 1996). 

It was on the recommendations of the Chemical Vennc:ltion Committee that an in-lake 

herbicide trail was conducted by the Water Hyacinth Cnit of the Department of Fisheries 

with technical assistance from Aquatics l'nlimited. On II Th. February 1996, two 

herbicide brands~ g1yphosate (Rodeo 6.99 ~ha) and 2.4-D (Weeder 934 I/ha) were 

sprayed in inner Wezimenya bay. of lake Victoria. For 30 days the experimental plots 

were monitored and the effect of herbicidal treatment on water quality are presented. 

STUDY AREA 

The in-lake herbicide trail was conducted in inner Wazunenya bay, which is part of the 

large Wazimenya bay, itself being an offshoot or ~furchison Bay (Fig. 1). Murchison bay 

is an extensive irregular shaped inlet in the north-eastern corner of lake Victoria which 

extends inland 24 km along the north a"<is \furchison Bay is cut off from the open lake 

water of lake Victoria by the over laying Sese Isiands and three constrictions further nonh. 

The most signiiicant area to the present stUdy is inner \VeZlmenya bay. that is found at .he 
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north-east tip of Wezimenya bay. The bathymetric parameters of inner Wezimenya bay 

are given in Table I 

Table 1. 

The bathymetric parameters ofWazi.menya Bay, Lake Victoria-Uganda 

Parameter I :\t(easurement 

Surface area 1 4. 15km: 

Shoreline lensnh /S .2km 

Length of bav I : .3km 

Latitude ! 001l 05' - 001l 18' ~ 

Lonlritude 
j ~",J..,..,. _ ..,..,J";I' E 
~- ~~ ~-

.-\ltitude j 1133m 

Volume I 8 "'0 100 3 , _ , x m 

The catchment area is made up of hills that rise about 85m above the water level. The 

hills have flat hill tops typical of Buganda (Hickman and Dickins. 1991). The hills were 

once heavily covered by highland forest which now show signs of degradation and 

encroachment due to the small scale non-uniform fanning methods (Forest Depanmem. 

1996). 

The spray site was I:km from Gaba I and Gaba II water works the main water abstraction 

points for Kampala. the capital city of Cganda. The city centre was located 10lcrn away 

from the spray site. Inner Wezimenya bay has a fairly circulated shoreline with a papyrus 

swamp on its north-east fringe. The dominant plant in the swamp is Cyperos papynls. :~ 

residential tloating water hyacinth mat stretched 1. Sian with a width of 10-20m. It was 

permanently attached to the papyrus. was demarcated into experimental plots. 

Five test plots designed as A, B, C. 0 and E of 0 1ha were demarcated on the water

hyacinth mat. Plot A and D were sprayed with glyphosate. plot Band C were sprayed 

with 2.+D and plot E was the control. 



Plot t\ started on the border of l3usoke and Mubanda villages. rhe shoreline vegetation 

was primarily made up of papyrus, phragallIites and fern. The plot was treated with 

glyphosate (Rodeo 6.99I/ha; 4.56 kg/ha a.i) . 

Plot E was located 150m NE from plot A. The shoreline vegetation was made up of 

primarily hippo grass. This plot was the control and received no treatment. 

Plot B was located approximately 150m NE of Plot E. The shore line vegetation was 

primarily made up of hippo grass The plot was sprayed with 2.4-D (Weeder 9 . .14 I/ha; 

4.47 kg/ha a.i). 

Plot C was located 150m NE of plot B. The shoreline vegetation is pi imarily made up of 

papyrus, hippo grass and fern . The plot was treated with 2,4-D (Weeder 934 Ilha 4.47 

kg/ha a.i) 

Plot D was located 200m NE of plot C. The shoreline vegetation was made of papyrus 

with fern. The plot was treated with glyphosate (Rodeo 6.99 kg/ha; 4.56 kglha a.i) 

In each experimental plot water samples were collected from four sampling stations 

designated as 0, I, 2 and 3. Station 0 was 5m inside the water hyacinth mat, Station I 

was at the water hyacinth mat-open water interphase i.e. edge, station 2 was 30m in open 

water and station 4 was 100m in the open water. These sampling stations at each plot 

have been designated as -501, am, JOm and 100m indicating their relative distance with the 

water hyacinth Illat Table 3. 

MATERIALS AND METIIODS 

On 10th February, 1997 pre-treatment water samples were collected fhllll all sampling 

stations and analysed. Then on 11th February 1997 the experimental plots were sprayed 

using a motorised pump ii-OIIl a boat. Then water samples were collected aHer 2 hOll! S, 

I day, 2 days, 7 days, 14 days, 21 days and 30 days aner spraying. 

At each plot, water samples were collected at 501 inside the water hyacinth mat (station 0); 

at the edge of the water hyacinth mat-open water interphase (station I) ; 30m in open 

water (station 2) and 100m in open water (station J). At each station water samples were 

drawn 0 5m below water surface using a Van Dorn water sampler. Water samples were 

5 



Table 2. 

A summary of the water quality status in Wazimenya Bay. Lake Victoria-{;ganda. 

I I I mean j min. 
I I Parameter unit n I max. SD I I 

Depth I m ! 1 -., 
)" I 2.24 I 084 I 6.36 I 1.25 

Secchi Depth I m i 153 097 0.01 1.64 I 0.31 

Temperature I ) i 145 I 26.5 ':·l5 28 .2 I 0.81 c 

pH i valve 
j 

1 146 4.76 I 8.63 

Dissolved OxYgen I mI!!l I 142 4,43 0.53 7.13 I 1.6 
I 

Dissolved Oxygen Percentage Saturation I 0 '0 I 1 -.., 
)- 62.8 I 78 101.4 23 .1 

Reactive phosohate I mlZll I 1~'" 0.03 00 04': 0.068 
I i ~-

Total phosphorus i '1 I 1 -., I 0.21 I 0.01 1.33 I o 17 )- I 
I I 0.004 I 0.016 ! 000: 

)iitrite 
! " I \':;'" 00 

)iitrate 
I ., 1 -..., 10.076 I 00': o 106 I 0014 1 

! ~-

SD = Stmdard denV:I1lOll n = So 

There was progressive increase in secchi depth as we moved away from the shore stations 

to the 100m open water stations: Table 3 and Fig.: . However. this may be misleading 

giving the impression that stations at 100m had better transparency On the contrarv 

stations inside the water hyacinth mat had good visibility. at times we were able to see the 

lake bottom. The factor which made the water hyacinth mat stations appear to have 

shoner transparency was that the depth was lIso shon (Table :). Residential water 

hyacinth is known to improve optical density. turbidity, color and suspended solids 

(Timmer and Weldon. 1967). This is because water h:-acinth roots are known to have 

electrostatic forces which attract negatively charged suspended particles (Yiatagi. 1996) 

This removes the suspended particles hence increasing transparency The attracted 

particles fonn slimy noc-Iike materials round the roots (per obs.). Secchi depth is an 

indirect way of measuring algal biomass and values 'With less than 1 m are associated with 

hypereutrophic conditions (EPA.. 1980) The overall secchi depth of Wazimenya Bay was 

O.97m which is an indication of eutrophication. This is confinned by the casual 

observations of algal blooms which were seen during the sampling period. Chlorophyll 'a' 

and phytoplankton results reported elsewhere in this report confirm the eutrophic status of 

the lake. 
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Temperature 

The temperature ranged from 24.5 to 28 .:"C with a mean of 26 .S·'e. Table 2. Tlus is 

within the acceptable range for tropical lakes. There was no significant difference between 

herbicide treatment and the control. There were significant differences between stations. 

There was slight progressive increase in temperature from the shore stations into the open 

water, with water hyacinth mat stations having the lowest; Table 3 and Fig. 3. The water 

hyacinth has an insulating effect (Ultsch, 1973; Schreiner, 1980). The findings of this 

study concur with those of Schreiner (1980) who observed that the insulating capacity of 

water hyacinth mat was greater towards the shore and decreased outwards into open 

water. 

pH 

The pH ranged from 4.76 to 8.63; Table 2. There was no significant difference between 

the treatment and the control. However. there was significant difference between the 

stations (p = 0.001). pH was lowest at the mat stations and progressively increased into 

open water; Table 3 and Fig. 4. The mat stations had pH which is in the acidic range 

while the open surface water slightly alkaline. These findings concur with McVea and 

Boyd (1975) and Twongo et al ( 1995) who found that pH was lowest in water hyacinth 

mats on the shore and increases into open water. Schreiner (1980) attributed this 

difference to the different rate of CO2 production by phytoplankton. while NTCWH 

(1996) also attributed the low pH in the mat due to decomposition of debris which 

released humic and organic acids leading to reduction in pH values to the acid side of the 

pH scale. 

Dissolved oxygen and percentage saturation 

Oxygen is the most important parameter of fresh water aner \vater itself (Wetzel. 1983. 

Matagi. 1993). It is essential in the metabolism of all aerobic aquatic organisms and is a 

precondition for the existence and maintenance of aquatic life (Matagi. 1993). It is also 

responsible for the nature and diversity of aquatic communities. the solubility of several 

Ions and the release of nutrients from sediments (Matagi, 1993). Dissolved oxygen in the 

study area ranged from 053 to 7.13 mg:1 with a mean of 443 mgll.. Table 2. Percentage 

saturation of dissolved oxygen also ranged from 7 8"'0 to 101 4° /0 with a mean of 62 .8%, 
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p - ""J. Changes in temperature at different stations 
after treatment application 
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Table:. y[ost natural communities in fresh water nonnally require at least 4.0 mgt1 for 

comfortable existence (Wetzel. 1983). Since the mean temperature of the study was 4.43 

mgt! this was an indication that the bay had the capacity to support a high diversity of 

biota. The concentration of oxygen in water depends on temperature. pressure and 

concentration of various ions (Wetzel, 1983). Thus Lake Victoria at a mean temperature 

of 15"C, an altitude of 1133m above sea level and on the equator is saturated at 7.00 

mgll oxygen (Gauff, 1988). This compares with 11.00 mgt1 in a temperate lake at sea 

level at lOoJC (Gauff 1988). Gauff (1980) further explains that tropical waters have 

therefore a relatively lower resilience to oxygen stress than temperate waters and are 

naturally closer in concentration. even at saturation. to the 4.0 mg;llevel usually regarded 

as the minimum acceptable level for the maintenance of aquatic life. There was no 

significant difference between the treatments. but there were signiiicant differences 

between the stations. The under mat stations had the least oxygen. while the 100m open 

water stations had the highest dissolved oxygen: Table 3 and Fig. 5 This finding is in 

agreement with Penfound and Earle (1948) and Twongo t![ ai (1995) who found lower 

dissolved oxygen under water hyacinth mat as compared with equivalent location in open 

water. Twongo t!t ai (1995) attributed the low dissolved oxygen levels under the mat due 

to a combination of water hyacinth respiration. decay processes of the dead parts of the 

weed and the reduced exchange at the \vater-air interphase due to close weed cover. 

.-\Doxic conditions were observed in water hyacinth mat stations at day 21. This was 

attributed to decomposing hyacinth due to the efficacy of the herbicides and also that day 

three quarters of the bay had been covered with thick mats of water hyacinth which had 

been blown from ylurchison bay. The coverage of huge extensive water hyacinth mats 

blocks sunlight. Hence the photosynthetic algae can not produce oxygen which is 

responsible for saturation in this part of Lake Victoria t Gauff. 1988) 



Reactive Phosphate 

Reactive phosphate values ranged from 0 to 0.42 mgll with a mean of 0.03 mgll; Table 2. 

These ranges are comparable to the rest of the lake Victoria. Comparison between 

herbicides treatment and the control using ANOV A showed no significant difference. But 

however significant differences were obtained between stations ( p = 00027) and days 

(p = 0.00 I). Additionally, the station x day interaction was highly significant (p = 0.00 I). 

A two-way table of means is shown in Table 4. The corresponding graphs are shown in 

Fig. 6 and Fig 7. 
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Changes in reactive phosphate levels with time 
for different herbicide applications 

0.16~1 ------------------------------------

I II~\ 0.14;- \ 

~ ! f' o ; i 11\ E 0.12r I \ 

- I ! \ 
Q) ! ! I I ro O. n- Ii \ 
~ ! /1; .., 
~ 0.08 ! 1/ /1 

Co i I / 
~ 0.06 r ! 1/ 
(.) 1 It/ 
co 0.04r- it 
£ OO2h, . b ~. /:' 
~<7~', , o ' . 

\11 • I 

I 

o 2 hr 1 2 7 14 21 30 

Sampling time (days) 

! Herbicide 
I 
I -- Control 

J-+- Glyphosat. 

I "* 2,4-0 

I • Mean 
I 

Reactive phosphate levels at different stations 
Changes with time after treatment application 

0.3~, --------------------------------------~ 

-0.25 :--Cl 

E 
Q) 0.2--co 

c.. 

I' /\ 
, \ 
I \ 
/ \ 

\ 

/ \ 
! \ ;go. 1 5 ~ f 

I 
I x 

Q) / 

.2: 0.1 :- I ;)~ 

j : I :~ 
O.oSr ~\ . 

. ?>-- <~ ~7 <~i 
o ' 
o 2 hr 2 7 1":' 21 30 

Sampling :ime (days) 

Station 

-+3 

X Mean 



Table 4. 

Means of reactive phosphate at dilTerent stations and sampling times/day. 

Day Stations Day mean 

0 2 J 

0 0.0120 00120 0.0120 0.0280 0.01600 

2 hr 0.0160 0.0075 0.0100 00100 001105 

00240 00100 00140 () 0 I ()O 001600 

2 00175 0.0125 0.0250 00180 001825 

7 00075 0.0075 0.0025 00075 0.00625 

14 0.0520 0.0080 00060 00280 0.02J50 

21 0.2600 0.1000 00820 o Ol180 () 12250 

30 0.0360 0.0140 0.0120 0.0140 0.01900 

Station Mean 00552 002243 0.02078 0.02153 0.03000 

s.e of statim mean~ - (J.()Ol~6 

~.C of day means - 0 nOli7? 

s.e of station x da\' mean - n.ol 357 

OUimet's test showed that on average, stations in the water hyacinth mat had significantly 

higher reactive phosphate levels than those of the other three stations. The mat stations 

had more reactive phosphates because of decomposing debris which released phosphates 

as it decomposed. The relative changes in reactive phosphate at various stations with time 

was fairly similar except for day 21 where the increase in level was far much higher than 

the rest of the other days The high peak values at day 21 was due to the rain. This was 

Ihe beginning of the rainy season. Rain water is known 10 havc phosphate alld slirlilce nlll 

ofT from the catchment area also brings phosphate with it ( Payne, 1986, Matagi, 1993 ). 

lIenee there was Ihe Ilushing effect at the on set or the raillY season, which gave the spike 

peak value as observed at day 21 

Total Phosphate 

Total phosphate is a summation of phosphate in water It combines soluble reactive 

phosphate, particulate phosphate and bond phosphol1Js to 01 ganic matter. There was 

significant correlation between reactive phosphate and total phosphate 

II 
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Changes in total phosphate levels with time 
for different herbicide applications 

0,61 

I 
I \ 

0,5, .' \ 
I i \ 

~ I j \ ..s 0.4 i- I \ I 

" I ;' ~ \ i 

~c.i03ff:\"" ~ /l ~ 
.......... \ i / )o :( 

'" 0.21 \ . 'f / 
;§ 01~' =--~'---.,......'<,~\ J! 

i 
I 
! 
I 

O~i --------------~--------------------
o 2 hr 2 7 14 21 30 

Sampling time (days) 

Total phosphate levels at different stations 
Changes with time after treatment application 

0.8 :~---------------------------------------

::::::: 0.6-
o : ,..-
c: 

' ~' .' / I 
I I ;j( ! ///~,i 
Ji ./~ 
I . , ,. 

: ./ / 

0-----------------------------------------
o .: nr 2 7 i -+ 21 30 

Sampling time (days) 

Herbicide 

- Control 

~ Glyphosate 

'* 2,4-D 

• Mean 

Station 

.... 3 

x Mean I 



l 

(r = 0.563; P := 0.001). Therefore, total phosphate 'variation trend was similar to that of 

relative phosphate. Total phosphate ranged from 0 01 to 1.33 mg/I with a mean of 0.17 

mg/i. Table 2. ANOV A showed that there was no signiticant difference between 

glyphosate, 2,4-D and control . But there was significant diflerence between stations ( p := 

00027). days ( p = 00 I), herbicides x day interaction ( p == 0.006) and station x day 

interaction ( p = 0.001). Two way ANOVA tables of means are shown in Table5and , 

while the respective figures are given in figure 8 and 9. While the total phosphate levels 

did not differ for different herbicide treatment. days 14 and day 21 levels differed from the 

day 0 total phosphate levels Day 14 had sigllificantly lower levels. while day 21 had a 

significantly higher level than of day O. The unproportional fluctuations especially for the 

control are responsible for the herbicide x day interaction (fig. 8) . All other stations Om, 

30m and 100m had significantly lower total phosphate levels than that of water hyacinth 

mat stations . Again this difference is explained by the presence of decomposing debris 

tinder the water hyacinth mat led to these stations have high levels compared to the other 

open water surface stations. 

Table 5 

Means of total phosphate for different herbicides and sampling times/day 

Herbicides 

Day Control Glyphosate 2-4-D Day Mean 

0 0.2200 0.2162 0.2675 0.2375 

2 hr 0.2133 0.3312 0.3475 0.3153 

1 0.1525 0.1850 0.1562 o 1670 

2 0.2300 0. 1400 o 1,1'10 0.1624 

7 o 1150 0.1450 0.2600 0. 1662 

14 00325 0.0662 00438 0.0505 

21 05550 03812 () 2125 o 3485 

30 0.3275 02375 0.2175 0.2475 

Ilerbicide mean 0.2313 02116 0.2056 0.2134 

s.e 00441 0.0205 0.0165 00255 

11 



~itrites 

~itrates ranged from 0.0 to 0.016 mgll, with a mean of 0.004 mg;l; Table 2. These values 

are in agreement with the rest of lake Victoria values. Comparison of glyphosate, :. 4-0 

and the control showed no significant difference. But however significant differences 

between stations ( p = 0.0497) and between sampling days ( p = 0 0012) were observed. 

The 30 m and 100 m stations in the open water had significantly lower nitrite levels than 

water hyacinth mat stations Fig. 10. The mat stations had more nitrites because of the 

decomposition of debris. 

~itrates 

i'iitrates ranged from 0.02 to 0.106 mgll with a mean of 0.076 mg/l; Table 2. These values 

are in agreement with the rest of the lake Victoria. There was no significant difference 

between the glyphosate. 2.4-0 and the control nor between the sampling stations Fig. II 

and 12. This shows that the lake water \vas well mixed so that no change was observed. 

However significant differences with respect to nitrate were only obtained for different 

days. While at day 14 nitrate level was less . those at day:. 3. 4 and 7 had more nitrate 

than at day 0; Fig. 12 

CONCLUSION 

In all the water quality parameters investigated there was no significant difference between 

:.4-0, glyphosate and the control. This meant that treatment never caused any change in 

water quality. This may be due to the large volume of water, its complete mixing due to 

wind action and hydraulic flow of water in and out of the bay or the sprayed area was too 

small. The environmental factors of a large volume and complete mixing of the water may 

either singly or collectively be responsible for making the dilution factor too high so that 

detecting any difference was impossible. For instance in an earlier experiment using small 

ponds at Kajjasi. phosphate levels were observed to increase after::: hours of application 

of glyphosate (~TC\VH, 1996). This is because glyphosate has a phosphate group which 

caused a peak rise in phosphate because the water volume was small . 

. ..\11 water quality parameters between stations were significantly different except nitrates. 

This is because of the diversity of habitats. Of course the water hyacinth mat stations were 

different from the rest because mat blocked sunlight. prevented complete mixing of water 

and decomposition of debris 

I:: 
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ANNEXD 

THE EFFECT OF SELECTED AQUATIC 
HERBICIDES ON PHYTOPLANKTON IN 

W AZIMENY A BAY, LAKE VICTORIA 
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THE EFFECT OF tIERDICIVES ON PHYTOPLANKTON IN WAZI"II~N~-"T-t' 

L. VICTORA 

... S.AI. Bynrujali, Bota"y Departmellt, Makerere U"it'ersil.\', 

Kampala 

SUI\II\IAR Y: 

f'. (). !Jo.L i Il1'.1 

During the in·lake herbicide trinls in Wa7.imenya Bay, CY:lIwhacteria dOlllinated fhe "hyll'l'/all/"oll. CIIllstifllting lIIore 

than 85%. The green algae :lIId dialoms were nlways rare. Thcre wns n low species llivcrsity. 

Algal cell counts were generally lower below the Ilradnth IIInt (5111 inside) than at the edge (0111). There was no 

significant difTerence in the cell counts rrolll Ihe Rodeo and Wced:u·6·t spraycd sIal ions nor hctween Ihusc IrulII Ihe 

Weedar-64 and control stations. 

However, there was a significant difTerellce ill lite counts between Rodeo and cO!llrol stnlions. [Jul, Ihe conlrol counts 

were allllost alw8)'s lower IIlRn Ihe Rodco counts, nn obscrvnlion which could not cnsil), ue explaincd. 

1.0 Introduction 

This short study attempts to investigate the effect of hervicides: Rodeo anu Weeuar-G4 Oil the 

quality and quantity of phytoplollkton in Wazilllel\ya Day, where in-lake herbicide trials hnve 

been carried out on the notorious aquotic weed, £;<:11110/"11;£1 eras.n/Jes, cOllll1lunly knuwn as tlte 

Water Hyacinth. 

. 
Phytoplankton ill an aquatic ecosystem carry out prtmary productivity. This involves the 

process of photosynthesis, during which light energy is capttlleu Ulld trallsforlllt:d illto chelllical 

energy. Sugars are manufactured and converted into complex carbohy<Jrates. This biumass, 

together with the chemical energy are then read i I y available to lIte primary cOllst/tIlers (the 

zooplankton and fish) which directly feed Oil tite ph),tuplallktull (the pri/llary prodllcers). 

During photosynthesis oxygen is passed Oil! as a by-product alll.! is ITadil" :\\'ailabh: III Ihe 



,.' 

oIlier living urgonisllls rUI J cspi I al iOI1. 

Since algae aJ e plants, they at C sCllsi Ii vc Iu hed>icidcs. These cl1uld a I reel t1lcir qual il Y lind/or 

qualltity. BecRuse thc)' mc lIIicluorgallisllIs, Ihc erred or Ihesc clrellricals Oil Ihcm could hc 

more felt thall ill the macrupllytc vegetatioll . 

It was therefore lilting Ihat whilc IIlcse sprny II inls wcrc being cm I ied out, a Cl111ClIITCllt 

........,.) ecologicnl study be Clln ied out Oil Ihc phyloplanktoll 10 ""oid all ecologicnl calash oplle should 

the chemicals destroy these organisills. 

2.0 Mnlerinls nlHl !\Iethods 

2.1 The Study nren 

The in-lake trials together wilh Ihis shol-t phyloplallkloll study wer t' Cll" ied out ill Wal.illlcllYO 

Uay, n smaller Day of MUI cllisull Uay lIullh uf Lake Vidoria . 

i.i l\telhotis 

Watet samples were collected wilh an intelglaled U.5-lillc wnler smllpler frOIll rivc salliplillg 

statios lalJelled A, 0, C, 0, 1111t! E. Sialiulls t\ nlld IJ were splayed willi nodeo, IJ alld C willr 

Weedar-64 and E was the cUlllrul (llul sprayed). 

The samples were collected a day befure spwyillg allli Ihen 2 hoUl s, I day, 2 days, ., days, I t/ 

days, 21 days and 30 days nOer sprayillg. Ftom each staliull waleI' \Vas oblailled /rOIll Ihe 

edge of IIyncilllh mnt (0111) olld 5111 illside the lIIal (ill lire splayed 7..OIIe). Thc watel \\'as thell 



emptied into plastic sample bottles and then fixed with Lugol's Im.line to prcscrve the algal 

cells. 

In Ule laboratory, I 1111 from each sample was placed in a Sedgewick Raflcr ccll (counting 

chamber). The chamber was then placed under the microscope. Algal cclls were illllcntificu 

and quantified. 

3.0 Results 

During this study major phyla ofalgne, IHlIlICly C),llllubac;feria (blue-grccn algae), Chillruphyta 

(green algae) and Bacillariophyta (diatoms) were represented (Table I) 

Table I Algnl species [OUIlU in Wazil1len),a l3ay (L. Viclurin) during the hel hicidc trials 

.. = abundant 

Cy"ahacteria (Bllle-gree algae) 

• Anabaenopsis sp. 

• Merismopedia glauco 

• Microt:ys(is aenrgillvsa 

·Spirulil1a spp. 

Chlorophyta (greell algae) 

Pandvrilla sp. 

PediaSfrU11/ spp. 



u 

ScelleJeStlllfS Spp. 

S(CWrclS(tlltII Spp. 

Bncillnriofl"J'(n (Diatoms) 

Cocconeis pl(J(.: f!II(lfla 

Navicula spp. 

·Nitzschia SJl. 

~. 

tIle blue-gree algal 110m dUllIillnlcd Ihe phytuplallklllil IllIlIughuuI Ihe pl:rit1d or study, hollt 

before allli nfier spiny. They fOlllled mOlc thall RS% of the algal poplllaliOlI. Till: dialuills 

formed about 15% while the gl eCII algae wele jusl IIq;ligiblc Ihroughuut lilt: study CI nllle 2). 

Taule 3 shows the avelnge nlgal cell COIllltS in thc Rudell, Wecdm-G'I alld COIIIIIII salliplillg 

stations. Counts nOIll snmples collected before nlld aner spray were gellerally higher HI Ihe 

edge of the IImt (0111) than illside IIle Illat (51.11 iI/side) . Usillg Ihe Sludent's I-Iesl, Ihe IcslIlls 

of cell counts fWIIl tlte Rudeo statiolls (A and D) wCle IIOt significantly dine/cnt fiolll the 

Weeder-G4 (0 and C) COUll Is. Nor wele thuse 1'1 UIII Weet/at-o" alld cOlllrol slaliulls 

significRntly diffel·ell!. Ilowever, Ihere was a significallt dinelellce ill tlte lesulls 1'10111 IZmleu 

and Control Stations. 



Table 2: Showing algal cell COl""! (rells/ml) durin\! 'he period or s'uu), 

I'RE-SrTA YING OA \' (to-2-97) 

Algnl species A-Rodeo [)·Rodeo IJ· Weedar 6-1 C· Weeucr 6~ E,Cull'rul 

Orn Sm 0111 SI1\ 011\ 5111 0111 511\ 0111 5111 

Dlue Green Algae 
Anabaenopsis spp 1026 378 486 S9·1 558 18 126 90 .IR(i 72 

Merisnropt!dia spp 666 360 IRO 1·1·\ 216 90 4116 54 252 216 

Microcystis spp 55984032 2340 1350 29S2 1188 1908 23·10 .llI9ti 6R·' 

Spirulina spp 72 18 72 72 90 36 36 0 0 0 

Green Algae 
Pandorilla spp 36 0 0 0 0 (} 0 0 0 0 

Pl!diaslrunr spp 0 0 0 0 0 0 0 0 () 0 

Scentdtsmus spp 0 0 0 18 0 0 0 0 0 0 

Staurastrunr spp 0 0 0 0 0 0 0 0 0 0 

',-", 
DIatom ,peciu: 

Cocconeis spp 0 0 0 0 0 0 0 0 f) 0 

Navicula spp 0 0 0 0 0 0 0 II f) 0 

Nitzschia spp !! !! !! !! !l Q Q Q (L-.Q 

Tolal,: 80~6 5095 3528 2~'!8 ·W.I.! 1.%6 J2.58 1628 5706 l(i7-l 

Table 2 cld. 

2 IIOURS AFTER srRA 'rING (11-2-97) 

Algal species A-Rodoe [)·Rodeo I)·Wecu~r 64 · (·\Vceuer 6·1 [·Cuntrul 

0111 Sill 0111 5111 0111 5111 0111 ~III 0111 5111 

Dlue Green Algae 

Anabalmopsis spp 1098 86-1 R81 86·1 252 792 216 72 31\2 

Merismopt!dia spp 432 3012 41-1 270 990 162 .168 IN 288 

Microc),stis spp 7902 107.[6 77-1 80·16 10260 2790 SIJ22 )1)78 3090 

Spirulina spp 198 90 18 90 s·' 108 36 5·1 5·1 

Green Algae 
Pondorino spp 0 0 0 0 0 I) 36 () 0 

Pediostrum spp 0 0 0 0 0 0 I) 0 0 

SClml!dtsmw spp 0 0 0 18 18 18 18 f) 18 

Stamastum spp 0 0 0 0 0 (J 0 0 0 

oratom species: 

Cocconeis spp 0 0 0 0 0 0 18 0 0 

NOl'icula spp 0 0 0 0 0 0 0 0 0 

Nitzscllla spp Q 11 18 Q Q Q !1 !1 Q 

Tolal,: 10404 12510 2-112 9288 1220-1 42JO 7002 J798 "J50 



'hbJ~ 2. Coni. 

I bA \' Al'l Ell SrltA \"tNt: ( 11-1-97) 

.. 
Algnl ~I'ecies J\ ·ltmlcu I) ,RllticII II · Wt'ctlm (',1 r· \\·trck. (',1 "·Coullol 

0111 Sill 0", ~III 11111 ~III 0111 ~III 11111 ~III 

bille G.ttn All!Re 

AlloiJoello"sls SPP 16J8 720 1872 1% 10,1·1 .1(, 12-I). II 11111 II 

AftrisnJoptr/io ~I'I' 3(,0 2H ~50 216 ·112 12(, .f6R 19R ,111(, .1 ,I}. 

AilcroC)'sl/s sPP <lOSO <ino JHI J99(' 7JOR RR2 12]2 ·IR(, ~." 2 20111 

Spi",lillo sf1f1 72 J6 ,,,., J(, 108 (J J(j II IIIR (J 

\ .......... 
Grttn J\lgRt 

rOIlr/O';lIfI ~"p J6 36 II IR IR I) \I II IJ IR 

rediflJltll1ll sl'l' 0 18 II (J " 1/ II II II (J 

SeelltrltJnJuJ sI'f1 0 0 0 IR 0 0 18 " IR 0 

SIOl/rOSll1m. 51'1' 0 0 0 (J II 0 II II IJ " 

UllllolR !I.tciu: 

Coeeolltis 5pP 0 0 II I, 0 0 0 II II " 
NOI·leulo spp 0 0 IR II 0 0 IR II IR " 
NIIZJcflifl srp !8.LJ.fl~,6.8 __ HL':;22_2S2 __ 18.6 ___ J) . __ 19~ __ ~Q'I 

Tolnh: 6642 5580 6696 0/822 9Hl 12% ·1500 6R,1 H6(/1 JUl-I 

'fAblt 2. Coni. 

1 UA V Al'l Ell srllA \"INt: (1.J-1-97) 

Algnl specie! J\·Rodoe f)-Rodeo 11- Weetlnr 6~ C· \\' celler (,·1 E·Clluhlll 

"-
Om 5111 0"1 Sm 11111 Sill 0111 ~III 1/111 5111 

IIIl1t GI ten AI~Rt 

,.fllnb"tlloIJJ(S srp 900 11198 Rill 210 6.111 1% R·I(, 71~ 

Mttbmnl'taio srp 216 "''' 
HI 5,1 <1.12 12(, 12(, HI 

"'ieroc),JI/J srp 1890 <11·10 2.HO 5·111 <i511 26'" 29H I J(,R 

Spirul/no S"I' 0 54 18 II \I II II (J 

Grttn Algae 

rOllaorillo Sf11' 0 0 
(/ 0 I} II 1/ 1/ 

rea/OJ/rU", Sf1P 0 0 0 0 0 (J II II 

Scellerle.I""U srp 18 J6 IR II H IR (I (I 

SIOllroHlII", 51'1' 0 IR II 0 II 0 (l II 

blalom !I'fdu: 

COC~OlltfJ srp 0 18 II (J 72 (1 (J IR 

NOI'jell/a SliP 0 0 0 II 5·1 18 " II 

NitzJclJio 5,,1' 1l&_6-t8 _ _ -_'_-_7~f1_1.fl8 __ .n8....168_ .8IL_8/8 

Tolllls: 3762 6156 ·117(, IJJl 2070 -'6.\ (, ·1716 .31.12 

L 



Table 2. ConI. 
H DA YS AFTER SPRA YING (13·2-97) 

Algal species A·Rodoe D·Rodeo Il- Wccdnr6·1 C· Wccdcr6·1 E,Cunlrnl 

Om 5111 0111 5111 0111 5111 0111 5111 0111 5111 

Dlue Green Algae 
Anahaenops;s spp 1530 84·12 990 1998 1026 158·' 612 293·' 120(, 

MerlsmofHdia spp 3z.t 216 1014 HI J06 J2~ 270 1118 2~·I 

Microcyst;s spp 1620 1350 2988 4572 1530 1710 26601 3150 9<)0 

Spirvlina spp 54 36 36 .5" I) 54 0 252 90 

Green Algu 
PonclorinD spp 0 0 0 0 0 36 0 0 II 

Pediastrvm spp 0 0 18 18 18 0 0 0 0 

Scenedesmus spp 0 0 18 0 18 IJ 0 0 0 

StouDslrvm srp 0 0 0 18 0 0 n 0 0 
I I . ./ 

Dlalom 'reell's: 
Coccone;s spp 0 0 0 0 0 0 0 0 I) 

Navicula spp 18 0 0 0 0 0 0 0 II 

Nitzschia spp 12Q6 22!.l 4H~ I!.lSO l!.l~~ 7!lZ 7Z 1J~!.18 

Tolau: - HS2 IIOJ4 4680 7974 J9J2 ~410 J(jIR i7i6 J~J8 

Table 2, ConI.. 
21 DAY AFTER SrRA YING (4-3-97) 

Algal species A·Rodoe D-Rodco Il· WccdnrM C·Wecdl'f6·1 E·Cr:llrol 

Om 5111 Om 5", 0", 5111 0111 5111 0111 5", 

Dlue Green Algae 
Anahatnops;s spp 3024 1062 378 732 972 100R 828 )201 6·18 .168 

Mtrismoptclia spp 342 /26 162 234 144 162 5·1 18 lOR 126 

Microc)'sCis spp 1890 2340 180 .... 10 1098 1620 2070 900 810 126 

SpirvlinQ spp 36 36 18 . 18 18 0 18 0 0 u 

'-..-. Green Algu 
Pondorina spp 0 18 36 0 0 0 18 0 0 0 

Ptdiastrvm spp 0 0 0 0 0 0 18 0 0 0 

Scentdesmus spp 36 18 72 .54 36 90 18 54 36 72 

Siourostrvm 'pp 0 0 0 0 0 0 0 0 0 18 

Dlalom species: 
Coccontis spp 0 0 0 18 0 5·' 36 18 I) III 

Navicula spp 0 0 0 0 0 0 I) I) 0 0 

Nirzsclria spp J!lO 13J 1f!2 2'~ 2Jo1 2Q i<lZ IZ~ ~ ill 
Tolals: 5688 383-l 1008 5-100 2S02 30-12 3222 14::8 176~ IU62 
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Table i, ConI.. 
.10 vA Y At-TEIt 51%\ \'ING (.f·J·97) 

Algal species "·ItOlJoe I)·RodclI IJ · \\'cedn.6oI C· \\'eedc.6·1 E'(,'IIII"I,1 

0111 Sill 0111 Sill (J", 5", 0", ~1I1 U", ~1I1 

IJIlle Gl'tfn AlgAe 

Allabot"0l'sis 51'1' " 16 12/; ,IU86 JIH2 nlR .16 H~6 I)() }I% loKU 

ArtrlsnrCJptd;a 51'1' IH J6 270 J20I H2 .196 HI SU·I IJ(t Iti2 

Aricroc),Jlis 5,,1' 2088 1080 JU6 IORO 0\2c,(, ]611 11I1I1I IMO 11"10 ~ .\() 

Sp;IllUlla 51'1' S4 18 S,I J6 IR 0 162 (I 0 j(, 

Glttll MIlRe 
randor/lln 51'1' 0 0 0 0 II 0 U II \I U 

Ptdiasrrunr srI' 0 0 0 0 U IR 0 f) (J IR 

ScttltcJtJllnls SI'I' 126 J6 .16 0 S,' II U ~ , II (I 

\ , SraIlIYJSr",m 5J11' 0 0 0 U II II II U II II 

'--" 
bl.lo", Spttlt5: 
Cocconeis srI' 0 0 0 IR U IR (I U II U 

Na\'{cltla 51'1' 0 18 .16 0 0 II Cl II IR (I 

NifZJcltia spp .L1.LllL6.18--2~2-.Jl!LJ
26 ___ 15.0 __ Z.88 _ _ .1V6_ JlV 

Tol.ls: 3672 14·10 5.06 4152 RJ5295·1 5101 2556 j7RO 2IJI6 

L · 
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Table J Average algal cell counts in Rodeo. Weedar-54 sprayed and control 

statioDs 

RODEO WEEDhR-64 COtlTROL 

Time after spray Om 5m Om 5m Om Sm 

Pre-spray 5787 3772 3771 2097 5706 167 '1 

2 hours after 6408 6255 6759 %03 3 '798 4350 

1 day after 6669 5201 .,?r,r, 9?0 8fi 0 '1 3UI)o\ 

2 day after 6768 J 031 !355,) 011306 '36 7 IJ IJ[HH 

7 day after )762 6156 3 t:! 3 :;: 'I !H " ] 16 3 lJ~ 

14 days after 5517 <1715 ';~?2 )7130 77 7t:. 3 -I J 9 

21 days after 3348 461 2962 2250 17 5 ·1 10152 

30 days after 455·\ 3096 ~ 7 2 7 1755 37130 20 ili 

4.0 Discussion 

orunpling 

TI~e observation that blue-green algae now oOlllinate Ihe phytuplallktull !lora ill Lake Vidurla 

is as a result of recent changes ill the physico-chemical nalure or Ihe !lIke \\alel' allu the 

general global eli matic changes. 

Up to the late 1970"s Lake, Vicloria phytt1plrulklon was dOlllinated by dialo/lls. 1I<1ll1cly 

J\{e{os;ra (Alliacoseira) species. or re~ellt. il1puts illio the lake ['re)lll Ihe 1If\lsl!rollll :: :lg 

industries, fish processing plallis. allLl SUI race rUII-I)IT 1'111111 ClIlli\'(lled Ilind SlIl'II'llJltiillg i ltr 



... 

Melosira (Afllacoseira) ~pCCICS. Of Icecllt, illputs illto the lake hUIII the IIlU!;IIIOolllillg 

Industries, fish processing plallts, allll slIIface I'till-olf 1"10111 cultivated lalld SlIIlOulldillg the 

lake add a lot of £II gnnic lind illurgallic III I II iellts illto the Inke, lIIakillg it 1II00e eutlophic. The 

recellt olltblllSts of the nutulUilis EichllOmitl c.,/,(I.w/JI'5Im\'l· led to high lalcs or decompositioll 

which ultillHllely lesults illlcduced oxygcll le\'cls. All the nbove ellCOlIl:Il,!e lIolllishilig orthc 

blue-green algol 1101 0 while olhel /(JlIIIS or algac I edllcc ill abulldallce. . 

L ' Because uf the gellewl glubal walllIillg phellolllclIlllI, Ihe dcep walels ('(' tlris lake 110 IOllger 

ulldelgo cumplete l1Iixing. The nlgne, particularly tire henvy diatolllcclls which arc 1lOIIImlly 

redistributed to the SUI facc by lhe vellical walcr IIIUVCII1CIlls havc leillailled ill tlrc dal k, 

bottom lIlud whele they have cOlllillCd tu PCI ish, Icavillg the bluc-l,!lcclls tll dOlllillate Ihe 

phytoplantkoll bioll1nss. 

At each sampling site, both befule and nller sprny, thele was a hil:!hcl algal c01I1I1 at Ihe cdge 

(0111) of the water hyacinth llIat than at 5111 inside the \vecd lIIat Crable 3). Algal cells are 

l)llOtosynthetic nlH./ thelefole nced light for the pIUCCSS. SUllie of thcse cdl~ arc IIlOtile nnd 

CRIl thus lIIuve to the lighted mens, nwny froll1 tllC Illal. 

However, the reductioll ill nlllllbeis in the lIIat (the splaycd meas) could also he a Il'SUIt or 

lhe effed uf the helbicides. But, in the cunllul station E, Ihe ohsci valioll or lo\\'er algal 

cOllnts under the Illat could IIUt be nlll ibllted tu the effect uf the chelllicals, since Ihe stalioll 

was nut ~prn)'ed. 
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The significant difference between counts from Rodeo and contrul stations is alsu questiunable 

because the difference was due to the fact that the counts in the cuntrol statiun E were 

generally lower than in Rodeo stations, A and D. The counts in E shuuld lIut have becn 

lower than in A and 0 since E was nut sprayed. Also, one wuuld have e:<pecled Iligher cell 

counts before spray (pre-spray) but this wns not the case ill almost all Slatiun:-i . 

The fact that this area of study remained part of the Inrge body of the whule lake complit:atell 

the observations. Thus, the herbicides sprayed could not have an obviuus ciTed as they wuuld 

have in isolated culture experiments with known concentratiuns of the hcrbicide(s). Even 

under Ule mat, horizontal water movements continue 10 transport algal cells. Cells pickell 

after spray were not necessarily the ones thnt were there before the spray! The llilution effect 

. of this large water body was another loophole of these observations. Thus, no concrete 

conclusion or recommendation can be drawn from these in-Inke trial observatiuns! 
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Introduction 

The purpose of inlake herbicide trials was to assess 
on the aquatic environment and resources, of inlake 
of weeder 64 (2,4-D amine) and Rodio (Glyphosate) 
water hyacinth 

the effects 
application 
to control 

The experiments reported here specifically studied the effects 
of the herbicides on the biomass of phytoplankton (determined as 
chlorophyll-a) in water hyacinth mats. Results from this and 
similar experiments which assessed herbicide efficacy on water 
hyacinth; dissipation in water, impact on water quality, algal 
biomass and on the diversity and abundance of zooplankton and 
macrofauna were all to be evaluated as input into the 
environmental impact assessment exercise required to facilitate 
decisions on the use of herbicides to control water hyacinth in 
Uganda. 

Experimental area and sites 

Inlake herbicide trials were conducted in Wazimenya, a sub-bay 
of Murchison Bay of Lake Victoria near Kampala. Wazimenya sub
bay is located in Ntenjeru country, Mukono District about 4 km 
from Gaba landing beach (Fig.l). The experimental sites A to E 
were located in an extensi-.re band of resident water hyacinth 
average width about 13m. The water depth at the edge of the weed 
fringe ranged bet·.veen 1 and :2. Sm and the lake bottom was 
basically a hard sandy clay, covered :':1 parts with some mud 
particularly at sites D and par~ of A which had a belt of papyrus 
in the background. The water hyacinth fringe at sites E, C, B, 
and part of A were bordered by patches of papyrus, Vossia and 
light thicket; aga:'nst a background of remnants of savannah 
woodland and gardens of banana rep:aced in part with other crops 
includ:'ng sugarcane. 

Materials and methods 

Glyphosate was applied on plocs rl and D while 2,4-D amine was 
sprayed on plots Band C. Plot ~ was the control. Application 
rates and mode for the herbicides are detailed elsewhere i:1 
related studies. 

The following materials and :nec:-:.ods were used to assess the 
impact of herbicide appl:'cati~n on the biomass of phytoplankton 
in the water hyacinth fringe and adj acent open water. The 
sampling schedule consisted of seven rounds starting one day 
before herbicides were appl:'ed. Pre-herbicide application 
sampling was followed a day later by the second sampling 2 hours 
after spraying, and then 1, 2, 3, 7, 14, and 3 a days later. 
Water samples were taken from just under the surface in 0.51 
plastic bottles at three s:'~es namely 5m and 1m into the 
shoreline str:'p 0: water hyac:":1ch, ar..c. at 30m from the mat 
eowarjs the ccen ::"ake. Samc::":'::c ',IIas dcnF. in each plot excecc 
when mobile 'Nacer hyaci::th rna~3 ~ ',,,hich hovered about wazimen~'a 
sub-bay throughout the seucy r;ericc, made it impossible to access 
a sampl :"ng s:'::e. 
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Analysis for chlorophyll-a concentration was done as in Stainton 
et al. 1977. Phytoplankton was separated by filtration through 
glass fibre filters arid chlorophyll-a was extracted in methanol. 
Absorbence due to the samples was determined using a Milton Roy 
Spectronic 501 spectrophotometer. 

Results and discussion 

Phytoplankton biomass expressed as chlorophyll-a concentrations 
is plotted in Fig. 2. Relevant data together with standard 
deviations to give some indication of the significance of 
variability are also given i!1 Appendix I. Logistical 
considerations did not permit larger sample sizes. 

The following deductions were made based on the data. 

1. variations in the magnitude of chlorophyll-a and hence 
phytoplankton biomass from one sampling day to the other appeared 
to be generally uniform to all treatments especially within the 
water hyacinth mat (Fig.2a & b). This suggested influence on 
phytoplankton biomass by some factor or factors other thar. 
herbicide application. The above observation was illustrated 
more clearly by the data from tie cor.crol plot especially within 
the water hyacinth strip. 

2. Data taken seven days af~er herbicide application on 18 
February indicated significantly higher quantities of 
phytoplankton biomass Sm into the p~ots treated with Glyphosate 
(Fig.2b) when compared to va2.;Jes from the control plot . 
Production of the higher biomass of phytoplankton was possibly 
in response to a probable inpui: of a-.railable phosphorus from 
Glyphosate. Lack of significant difference of phytoplankton 
biomass 1m into the mat (Fig. 2a ) ;nay be due to the constant 
flushing of the zone by waves. A similar obser7ation of increase 
in phytoplankton production was made duri~g pond herbicide trial 
experiments one and two weeks af~er herbicide application. 

3. Significantly higher phytoplankton biomass was measured 5m 
into hyacinth in plots treated wi:~ Gl:~hosate and 2,4-D amine 
when compared to the contro:, :: and 30 days after herbicide 
application. On the later date, tte biomass of phytoplankton was 
significantly higher in the p:ots treated with 2,4-D than in 
those treated with GlvDhosate. T:leSe observations Drobablv 
indicate nutrient enrichment dUe co or:-set of decay ~f wate~ 
hyacinth biomass combined witi the effects of increased light 
intensity and penetration as the shading magnitude of the weed 
progressively reduced. 

Conclusion 

No other adverse effects rela:i.ng co phytoplankton biomass and 
attributable ;:0 use of Glypi:csa:::e and :2 14 -D to control water 
h:iacir.ti in Waz:'merlya-Murchisc:: 3c::: '/'Jere :ound apart from: 

i. a significant increaSe in pty;:=p:a~k=cn production around day 
7, attributable to spray·i::s ' . ."i:~ Gl::'-phosate; 

ii. a significant increase in ph!tcp~ank:on production beginnins 
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Fig. 2 Impact of herbicide applicalion on phytoplankton biomass (as chlorophyll-a), (a) 1 m, (b) Sm, 
inlo the mat and (c) 30m orr the mal of shoreline water hyacinth - Wazimenya/Murcilison Bay. 

.. = herbicides application . 



around day 21, attributable to nutrient release at onset of 
decay of sprayed water hyacinth and to the consequent 
increase in light intensity in the wacer colunm. 

This concl usion~ is, however, subj ect to che fact that the 
experimental area was a huge open system with numerous possible 
environmental differences and impacts that could have influenced 
the experiments in ways difficult to specify. Those influences 
would have been exacerbated by the diurnal influx and efflux of 
a vast mat of water hyacinth inco and out of wazimenya sub-bay 
throughout the experimental period . 

Reference 

Stainton, M.P., M.J. Capel and F.A.J. Armstrong. 1977. The 
Chemical ~~alysis of Fresh water, 2nd ed. Fish. Mar. 
Servo Misc. Spec. Publ. 25: 166p. 



Appendix I : Phytoplankton biomass (as chlorophyll-a) from various sampling sites in 

Wazimenya/Murchison Bay following herbicide application 

Dale Plol Chla ugl1 Mean STD Dale Piol Chla ugl1 Mean STO 

IO-Feb-97 A PO 3753 13-Feb 97 1\ 020 1984 2504 7.34 

OPO 3753 0020 ~23 

API 25.02 2487 022 A021 2U02 2558 786 

o PI 2471 0021 31 .14 

AP2 23.91 2006 544 A 02 2 17.79 15.85 275 

OP2 1622 0022 1390 

BPa ~02 3627 883 002U 2585 2585 

CPO 4251 C U20 

BPI 2057 2743 970 B 021 3197 3197 

C PI 3-1.29 c D2 I 

BP2 2808 2516 413 £3 D2 2 2558 /558 

C P 2 2224 C 022 

EPO 2208 2200 E 020 1981 19.81 

EPI 21 41 21 41 E 021 2558 2558 

EP2 E 022 2224 2224 

"-Feb-97 A2hO 2548 2362 263 18 Feb 97 1\ 070 2016 20.16 

D 2hO 21 .76 D 070 

A 2h 1 2375 1989 545 A 071 1668 1668 

02h 1 1604 0071 

A 2h 2 21.35 2272 194 A 07 2 11 82 1043 197 

02h2 2409 0072 904 

B 2hO 2954 2606 491 B070 1500 10.77 737 

C 2hO 2259 C 070 556 

B 2h 1 2490 2433 U82 B 071 973 600 4.42 

C 2h 1 2375 C071 348 

B 2h 2 2548 2346 2.87 B 072 1321 1355 049 

C 7h ') ;'1 4~ C IIi' 2 13m 

E 2110 28.96 2896 E 010 556 556 

F. 2h 1 3185 3185 F. 07 1 11 82 11 82 

E 2h 2 2954 29 54 E D7 2 1738 1738 

12-reb·97 AD10 170 1998 418 25 reb 97 1\ 01-1 0 1680 1651 0.41 

o Dl 0 229 0014 (J 1672 

AOll 240 1929 663 1\ 014 1 :D 12 2259 1065 

0011 146 0014 1 1506 

A012 94 1326 549 f\ 014 2 2954 19t1O 14.33 

0012 171 0014 2 9 .27 

BOlO 162 1506 164 B 0140 2490 21 .72 4.50 

COlO 139 C 0140 1853 

BOil 165 2146 700 B 014 1 32.43 2548 983 



Date Plot Chla ugll Mean STD Date Plot Chla ugll Mean STD 

12·Feb·97 C D1 1 26.4 25-Feb·97 C D14 I 18.53 

B Dl 2 23.2 2479 2.:29 B D14 2 30.12 23.46 9.42 

C D1 2 26.4 C 0142 16.80 

E Dl 0 13.3 13.3 E D14 0 21.43 21.43 

E Dl1 14.5 14.5 E D14 1 26.06 26.06 

E Dl 2 26.4 26.4 E D14 2 11 .58 11 .58 

4-Mar·97 A D~1 0 43.73 32.00 16.59 13-Mar·97 A D30 0 31.69 31 .69 

D 0210 20.27 0030 0 

A0211 28.96 20.85 l1A7 A 030 1 21.55 26.41 6.88 

D 0211 12.74 D 030 1 31 .28 

A 0212 14.48 16.22 2.46 A 030 2 28.50 30.37 2.65 

00212 17.95 0030 2 32.25 

B 0210 35.33 29.54 8.19 B 030 0 43.79 46.22 344 

C 021 0 23.75 C 030 0 4865 

B 0211 26.64 27.99 1.91 B 030 1 29.89 45.87 ::51 

C 0211 29.34 C 030 1 61.86 

B 0212 20.27 25.58 751 B 030 2 :29.33 29.68 0 . .:9 

C 0212 3189 C 030 2 3102 

E 0210 10.64 10.64 E 030 0 20.85 20.85 

E 0211 20.27 20.27 E030 1 28.50 28.50 

E D21 2 34.75 34.75 E 030 2 3023 30.23 
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Introduction 

This is a report of observat.ions (In t.he changes (If Zooplankton 

densities in water hyacinth mat. at. Wa3imenya. Murchison Bay. Lak~ 

Victoria that had been sprayed wit.h herbicides: Rod.eel and Weeder-

64. These observation were made over a time period of 30 days. 

The report does not pretend t.o give toxicologic<91 t.ests reeult.::

conducted on the 30oplankton assemblage of the bay. 

Method 

The sampled zooplank t.on Na~: immedi ·s te ly preeel'ved in 5:'-

formaldehyde solution. Zo<)plankt.on c ')unt. ing W!5lS d(llle with an 

inverted microscope ('n sedimented ' .... hole samples. [dentifj. (· st.i('n 

of the taxon was done during the count.ing. 

Results 

Table 1 shows the changes in the 30oplankton deneit.i~s 

(Individuals per litre) in t.he experimental and control plots of 

the water hyacinth stand during t. he investigation period. 

One clear observation 
the experimental and 
The continous mixing 
in the experimental 
results. 

is the continous presence of Zooplankton in 
cont.rc)l pi<)ts t.hroughout the s t udy period. 

of le.ke wat.er by '.v8Ve action wit.h t.hat. ( ' 11<:-

plots is responsible for the observe~ 



~, 

Table 1: Changes ill ~oopl.:mkl.. oll COlllllllllllt.y Sl:l'uC'l. lIr'p.e~ and 

Densities at. toJazimenya-I'!urchison Bay. Lake Vlctot'i.a dUl'llll? tltl? 

Inlake Herbie ide Spray in!? Trial E>:J:·er imen t.s. 1\- Hodeo. B-W8edal'-

64. C-Weedar-64 D-Rodeo and E-Conlrol. (i)- Edge of water 

Hyacinth Stand and (ii)- 5 met.res Inside t.he Wat.er Hyacint.h 

Stand. 

ZOOPL1\NKTOII IND./L. 

Dat.E' Plot. Rol.iflO'r'.:\ CopeJ.:'oda C 1I3.d()('er~ 

i- ii i it 1 ii 

Pre-spraYing 10.2.H197 A ., f~ ~():3 tn~. 
~ I) 
-' 

.. B ~ 11 80 3[l I. 1 
.... 

11.2.1997 C 10 - 122 - 1 -
.. [l 9 313 45 8!:·3 ~ 30 

" .. E 6 11 !:J3 : ... ' 1 1 

Two hours after 11.2.1997 f\ 10 5 251 1:) 
,., 1 4, 

spraying 
.. B 15 I.' 

OJ 7[,0 75 10 5 

.. C 19 9 200 ~f)f' 10 5 

.. [l 19 14 2~,13 137 12 9 

.. E - - - - - -

Two days after 13.2.1997 f\ 12 5 313 :~ (.I Q 

spraying 
.. B 6 1'7 143 89 1 3 

.. C - - - - - -
.. [J 7 13 813 74 2 2 

.. E 7 3 73 10 1 0 

7 days after 18.2.1997 f\ 11 19 A'., .£.. 123 0 0 

spraying 
.. B 9 17 44 102 0 1 

.. C 7 14 6:3 1[·5 0 () 

.. D - - - - - -

.. E (3 9 34 74 (I C) 

14 d~ys aftE'r 25.2.1997 A 10 9 67 :1!~ 5 3 

spraying 
.. (J 7 1 l~~ 1 J (I 

.. C 0 4 163 81 I) 1 

.. D 
,., ~ 510 291 12 4 
Ij 

.. E [l 8 23 91 
,., 4 Ij 

21 days aftE'r" 4.3.1997 f\ 
., 19 13 ~8 () f' 

spraying 
.. B 10 28 36 65 G 9 

.. C 6 12 50 ~~f31 3 13 

.. [) 6 24 41 f.lI3 1. ~l 

.. E 5 Hf 79 t45 '1 9 I.. 

30 days after 13.3.1997 f\ 13 13 313 95 1 
,., 
£.. 

spraying 
.. B 4 13 21 ::16 1 4 

.. C 4 10 131\ ~O6 
") 3 I.. 

.. n 13 1\ 67 '17 ~ 1 Ij 

.. E 4 3 37 30 1 1 
-



Comments 

The presence or absence of zooplankton in . > control and 
experimental plots during the course of the i f , '': :.i,r;;at.ion should 
not be misinterpreted to mean that the sp~ayect ". licides have no 
significant toxic effects on the zooplankton. 

The herbicide~ toxicity on the zooplankton is t?st assessed in 
controlled laboratory experiments. In this reg3rd. the dilution 
of the applied herbicide will not immidiateb ' .~ ce pl;3.ce as is 
the case in the present Inlake T~ial Experimen~ " 

It should have been much better to ~un the e;q' 'o ri lIE:nt for a time 
period longer than 30 days. This would enable ,bs .. :rvations to be 
made on zooplankton community st~uctlJre s\"\~~C'e 3sions and on 
responses and adaptations to hYPOXic/anoxic cJnditions that 
normally characterise the decomposing water hy~ ~Lnch mat. 

For comparison purpose . it should have been 1 9tter to study the 
,", zooplankton community structures and densi t i,es also from an 
~ offshore station (e. g. 30 metres from the e~ ,),.>r imental plots). 

This was not possible mainly because of funds limit.ations. 
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Introduction 

The purpose of inlake herbicide trials was to assess 
on the aquatic environment and resources, of in-lake 
of Weeder 64 (2,4-D amine) and Rodio (Glyphosate) 
water hyacinth 

the effects 
application 
to control 

The experiments reported here specifically studied the effects 
of the herbicides on the diversity and abundance of aquatic 
macrofauna associated with the water weed. Results from this and 
similar experiments which assessed herbicide efficacy on water 
hyacinth; dissipation in water, impact on water quality, algal 
biomass and on diversity and abundance of zooplankton and 
macrofauna were all to be evaluated as input into the 
environmental impact assessment exercise required to facilitate 
decisions on the use of herbicides to control water hyacinth in 
Uganda. 

Experimental area and site 

Inlake herbicide trials were conducted in Wazimenya, a sub-bay 
of Murchison Bay of Lake Victoria. Wazimenya sub-bay is located 
in Ntenjeru country, Mukono District about 4 km from Gaba landing 
beach (Fig. 1). The experimental sites A to E were located in an 
extensive band of resident water hyacinth average width of about 
13m. The water depth at the edge of the weed mat ranged between 
1 and 2.Sm and the lake bottom was basically a hard sandy clay, 
covered in parts with some mud particularly at sites D and part 
of A which had a belt of papyrus in the background. The water 
hyacinth fringe at sites E, C, B and part of A were bordered by 
patches of papyrus, Vossia and light thicket; against a 
background of remnants of savannah woodland and gardens of banana 
being replaced with other crops including sugarcane. 

Materials and methods 

Glyphosate was applied on plots A and D while 2,4-D amine was 
sprayed on plots Band C. Plot E was the control . Application 
rates and mode for the herbicides will be detailed elsewhere 
among the inlake herbicide trial studies. 

The following materials and meLhods were used to assess the 
impact of herbicide application on macrofauna in the below - water 
biomass of sprayed water hyacinth and from sediments under the 
same mart. The sampling schedule consisted of seven rounds 
starting one day before herbicides were applied. Samples were 
then taken 2 hours after herbicide application and then 2, 3, 7, 
14, and 30 days later. A quarter metre quadrat was used to 
sample water hyacinth biomass while the bottom sediment was 
collected at the same spot using a ponar grabber with a maximum 
grab area 245.05 cm'-. Samples were collected in triplicate 1m 
and Sm into the shoreline strip. Only the below-water biomass 
of the water weed was used in the study. Sampling was done in 
each plot except when mobile water hyacinth mats which hovered 
about Wazimenya sub-bay throughout the study period, made it 
impossible to access a sampling site. 
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The samples kept in large polythene bags were transferred to the 
laboratory for sorting. In the laboratory water hyacinth and 
sediment samples were placed on appropriate sieves and washed to 
remove mud and small bits of debris. Visible macrofauna were 
hand sorted before the material was sprinkled with ethanol to 
excite attached and hidden animals which were then collected. 
The specimens were finally separated into taxonomic groups, 
counted and calculation of abundance expressed as numbers per 
metre square. Formalin (10%) was used when necessary, to 
preserve the invertebrates. 

Results and discussion 

Data on abundance of 8 most frequent taxonomic groups of 
macrofauna found in the below-water biomass of water hyacinth 
treated with test herbicides and in tIle sediment below the weed 
mats are displayed in the Figs that follow. Relevant raw data 
are given as Appendix I and II. Presentation of the data in 
histograms was intended to facilitate visual comparison so as to 
expose the effects, if any, of herbicide application on the 
diversity and abundance of macrofauna associated with water 
hyacinth in the test plots. More rigorous statistical analysis 
was not used in view of the patchiness of the data especially 
that from sediment; and of the limited sample sizes and lack of 
replication for the control. 

Macrofauna from below-water biomass 

Data in Fig. 2a and b show the effects of herbicide 
application on the macrofauna in the below-water biomass of water 
hyacinth. The following deductions were made. 

i Diversity: On the whole, all the 8 major taxonomic groups 
of macrofauna were well represented in the below-water biomass 
of water hyacinth throughout most of the experimental period of 
30 days, at both sampling sites of 1m and Sm. The absence of 
Odonata in the test plots on day 30, Sm into the mat yet it 
occurred 1m into the mat cast doubt on the indication that 
herbicide application may be responsible. This is because 
herbicides would have had a longer residence time at 5m than at 
1m site into the water hyacinth fringe. It is possible that the 
cause of the disparity could be some other unknown factor. 

1.1. Abundance: comparison of the abundance of macrofauna in the 
below-water biomass of water hyacinth in the control and test 
plots did not reveal significant effects attributable to 
herbicide application during the first 21 days of the 
experiments. The abundance of Ephemeroptera, Chironomidae, 
Gastropoda, Hirudinia, Caridina and Odonata at 1m into the mat; 
and of Chironomidae and Gastropoda at Sm into the weed mat at day 
30 was significantly lower than that of macrofauna from the 
control plot. At this period of the experiment, there was 
considerable environmental change particularly of increased light 
penetration, dissolved oxygen as well as of reduced shelter from 
wave action especially at 1m into the mat. The environmental 
changes which set in as the water hyacinth biomass began to die 
could have contributed to the above effects on tnacrofauna 
abundance. 



:0 120 I 
~ 1001 

i BO ; 

8. III Of 
g 4)' _ I I 

I ~ ~~ I 
100Feb II ·Feb 

120 ,- ----------

i 100 1 
E 

i BO .. 

8. III == 
g 4)1= 
C 'El§---' ~ 20 , . §:) - ..... 

0 " !II = II!!!!!! 
IO-Feb 11 ·Feb 

130Feb 

130Feb 

~ = --- ------- -

Odonala 

.-=0 

-
lIS __ ~~~~DNW~I-, __ L-~~ 

le·Feb 25-Feb 4-Mar 130Mar 

---- - ---- ----------: 
Oligochaele 

le·Feb 25-Feb 40Mar 13oM.r 

leeches 

------, 

Ephemeroplera 

i 2CJlJ l 

r~ il-I~III~-I~ IL~=-....... = III 
IO-Feb 11 . Feb 130Feb le·Feb 

Sampl<ngdale 

2 "-0 

- - --- ------------- -

:;5-Feb "-Mar 

RA Conlr'" 

Fig 2a conI. Abundance of macrofauna ,n below water biomass 1 m into shoreline water 
hyacinth mat - Wazimenya/Murchison Bay -- .... = herbicides application. 

130Mar 



L 

Chironomidae 

10c0 .--------------------------------------------------------------

0 ...... --
10-Feb ll-Feb 13-Feb IS-Feb 25-Feb 4Mar 13-Mar 

Caridina 

100 .-----------------------------------------------------------------. ... 
GI 140 

~ 120 
lit 100 
8. 80 
o 00 
I: 
I: 40 
'" ~ 20 

01,..Jooo---
10-Feb ll-Feb 13-Feb lS-Feb 25-Feb 4-Mar 13-Mar 

Bivalvia 

80.------------------------------------------------------------------, 
~70 
GI 

EOO 
lit SO 
8.«) 
o:X> 
I: 
1:20 
'" ~1O o l--____ .JC 

10-Feb 

10-Feb 

I .. 

I .. 

l1-Feb 13-Feb 

ll-Feb 13-Feb 

lS-Feb 

Gastropoda 

lS-Feb 

Sampling date 

25-Feb 

--
25-Feb 

I .... 
"'" Glyphosate -= 2.4-D 88 Control 

4-Mar 13-Mar 

4-Mar 13-Mar 

Fig 2a: Abundance of macrofauna in below water biomass 1 m into shoreline water 
hyacinth mat - Wazimenya/Murchison Bay. • = herbicides application. 



Chironomidae 

~ 60 --------------------------------------------------------------.. 
~ 50 

g40 
~30 
g 20 

~ 10 .. 
:E 0 -"""'="--_ 

10-Feb ll-Feb 13-Feb lS-Feb 25-Feb 4-Mar 13-Mar 

Caridina 

~ 60 -----------------------------------------------------------------

~ 50 , E 3---, 
g40 
~ 30 

g 20 

fij 10 .. 
:::iE 0 

'
CI) 

10-Feb ll-Feb 13-Feb lS-Feb 25-Feb 4-Mar 13-Mar 

Bivalvia 

~ 60------·----------------------------------------------------------
E 50 _ 
CT' 
III 40 ~ 
'-
~ 30 -;-

o 20-

~ 1~-1 
CI) 

:2 10-Feb ll-Feb l3-Feb lS-Feb 25·Feb 4-Mar l3-Mar 

Gastropoda 

200---------------------------------------------~==~------------
~ .. 
OJ 
E 150 . 
CT 
II) 

~ 100 -
ci c 
c 50 
:ll 
:E 

o 
10-Feb ll-Feb 13-Feb lS-Feb 

Sampling date 

25·Feb 

EI Giypnosate 02.4-0 • Control 

+Mar 13·Mar 

--------------- ._-_._---

Fig 2b: Abundance of macrofauna in below water biomass Sm into shoreline water 
hyacinth mat - Wazimenya/Murchison Bay _ --~ = herbicides application 



lii 70 
Cii60 
E 
tT 50 
~ 40 
Gl 
a. 30 

g 20 
c 
nI 10 Gl 
:::! 0 

... 60 
.!!! 
~ 50 

tT 40 
'" 8. 30 

g 20 
c 

:1 10 

o 

... 70 
Gl 
Cii 60 

~ 50 
I:T 

~ 40 
Gl 

'7 30 
0 
c 20 
c 
nI 10 Gl 

:::! 
0 

1000 ... 
Gl 
Cii 800 E 
tT 

600 '" lii a. 
ci 400 
c 
c 

200 nI 
Gl 
~ 

0 

~ 
II 

10-Feb 

10-Feb 

10-Feb 

Odonata 

H I II I~I ~ - - I --ll-Feb 13-Feb 18-Feb 25-Feb 4-Mar 13-Mar 

Oligochaeta 

D 
4-Mar 13-Mar 

Leeches 

h,1} tl1. D 
ll -Feb 13-Feb 18-Feb 25-Feb 4-Mar 13-Mar 

Ephemeroptera 

a lL L 1 erl-
ll-Feb 13-Feb 18-Feb 25-Feb 4-Mar 13 Mar 

Sampling date 

I ~ Glyphosate 02,4-D . Conlrol I 

Fig 2b cont. Abundance of macrofauna in below water biomass Sm into shoreline water 
hyacinth mat- Wazimenya/Murchison Bay. ~ = herbicides application. 



Macrofauna in sediment 

Data in Fig. 3 a and b present the effects of herbicide 
application on the macrofauna associated with sediments under 
water hyacinth mats. The following deductions were made: 

Diversity: while the overall diversity of the major macrofauna 
in the sediments was the same as that found with respect to the 
above-water biomass of water hyacinth, the distribution was much 
more patchy and hence representation during the sampling rounds 
was not as frequent. However, based on comparison with diversity 
in the control plot no evidence of adverse effect of herbicide 
application on water hyacinth in the diversity of macrofauna in 
the sediments was found. 

Abundance - The abundance of macrofauna in sediment was much 
lower than that in the above-water biomass of water hyacinth. 
Similarly, macrofauna were more abundant in the sediment 1m into 
the mat than at Sm. The data does not show adverse impact 
attributable to application of the two herbicides on the 
abundance of macrofauna in the sediments below the mats before 
day 21 of the study. However, samples taken on day 30 indicate 
significantly higher abundance of Oligochaeta, Ephemeroptera, 
Caridina, Odonata Gastropoda and Bivalvia at 1m into the mat. 
Indication of significant depression of the abundance of 
Bivalvia, Oligochaeta, Chironomidae due to herbicides only two 
hours after application on 11 February is difficult to uphold 
because similar effect was not observed for the same taxonomic 
groups in the below-water biomass where the herbicides were 
applied direct. It is likely that the observations are due to 
the patchy distribution and low abundance of macrofauna in the 
sediments. 

Conclusion 

The experiments did not reveal adverse effects attributable 
to spraying with Glyphosate or 2,4-D amine on the diversity and 
abundance of major taxonomic groups of macrofauna found in the 
below-water biomass of shoreline water hvacinth and in the 
sediment below the weed mats in Wazimenya s~b-bay before day 21 
after herbicide application. The significant influence on the 
abundance of some macrofauna after dav 21 was attributed to 
environmental changes which set i~ as water hyacinth 
progressively died. These conclusions are, however, subject to 
the fact that the experimental area was a huge open system with 
numerous possible environmental diferences and impacts that could 
have influnced the experiments in ways difficult to specify. 
Those influences would have been exacerbated by the diurnal 
influx and efflux of a vast mat of water hyacinth into and out 
of Wazimenya sub-bay thoughout the experimental period. 
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Appendix I a: Abundance of macrofauna in below water biomass 1m into shoreline 

water hyacinth mat - Wazimenya/Murchison Bay. 
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Appendix I a: Abundance of macrofauna in below water biomass 1 m into shoreline 
water hyacinth mat - WazimenyaiMurchison Bay. 
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Appendix I a: Abundance of macrofauna in below water biomass 1m into shoreline 

water hyacinth mat - Wazimenya/Murchison Bay. 
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Appendix Ib: Abundance of macrofauna in below water biomass 5m into shoreline water hyacinth mat 
- WazimenyaiMurchison Bay. 
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Appendix I a: Abundance of macrofauna in below water biomass 1 m into shoreline 
water hyacinth mat - Wazimenya/Murchison Bay. 
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Appendix Ib: Abundance of macrofauna in below water biomass 5m into shoreline water hyacinth mat 
- WazimenyaiMurchison Bay. 
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Appendix Ib: Abundance of macrofauna in below water biomass 5m into shoreline water hyacinth mat 
- Wazimenya/Murchison Bay. 
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Appendix lIa: Abundance of macrofauna in sediment under 1m into 
shoreline water hyacinth mat - WazimenyaiMurchison Bay. 
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Appendix lIa: Abundance of macrofauna in sediment under 1m into 

shoreline water hyacinth mat - Wazimenya/Murchison Bay. 

Gastropoda Bivalvia Ephem Odonala Carldina Ollgoch Chlron 
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Appendix lIa: Abundance of macrofauna in sediment under 1m into 
shoreline water hyacinth mat - WazimenyaJMurchison Bay, 

Gastropoda Bivalvia Ephem Odonata Caridina Ollgoch Chiron 

Plot E 0 82 0 0 0 41 0 

Plat E 0 41 0 0 0 0 82 

Plat E 0 326 0 0 41 82 0 

Mean 0 IS) 0 0 14 41 27 

STD 0.0 154.5 0.0 0.0 23.6 40.8 47.1 

Count 3 3 3 3 3 3 3 

25-Feb-97. 

Plot A 0 0 0 0 0 0 0 

Plot A 41 0 82 0 41 0 0 

Plot A 0 0 0 0 0 0 0 

Plot D 0 0 0 0 0 0 0 

Plot D 0 0 0 0 41 0 0 

Plot D 0 0 0 0 0 0 0 

Mean 7 0 14 0 14 0 0 

STD 16.7 0.0 33.3 00 21 .1 0.0 0.0 

Count 6 6 6 6 6 6 6 

Plot B 41 82 0 0 0 0 400 

Plot B 245 20 0 0 82 0 4(]3 

Plot B 163 163 0 0 41 0 82 

PlatC 0 0 0 0 0 41 82 

Plot C 0 122 0 0 0 367 41 

Plot C 0 82 82 0 0 82 204 

Mean 75 78 14 0 20 82 218 

STO 104.6 61 .2 33.3 0.0 34.1 143.7 189.1 

Count 6 6 6 6 6 6 6 

Plot E 0 41 0 0 0 0 0 

Plot E 0 0 0 0 0 0 0 

Plot E 41 122 0 0 0 0 0 

Mean 14 54 0 0 0 0 0 

STO 23.6 62.3 0.0 0.0 0.0 0.0 0.0 

Count 3 3 3 3 3 3 3 

4-March-97. 

Plot A 0 163 41 0 0 0 245 

PlatA 0 0 0 0 41 41 286 

Plot A 41 163 0 0 0 0 163 

Plot D 0 0 0 0 0 0 0 

Plot D 0 0 0 0 0 0 0 

Plot D 0 0 0 0 0 0 0 

Mean 7 54 7 0 7 7 116 

STO 16.7 84.3 16.7 CO 16.7 '6.7 132.7 

Count 6 6 6 6 6 6 6 



Appendix lIa: Abundance of macrofauna in sediment under 1m into 

shoreline water hyacinth mat - Wazimenya/Murchison Bay. 
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Appendix lib: Abundance of macrofauna in sediment under Sm into 
shoreline water hyacinth mat - WazimenyaiMurchison Bay 

Gastropoda Bivalvia Ephem Odonata Caridlna Ollgoch Chiron 
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Appendix lib: Abundance of macrofauna in sediment under Sm into 
shoreline water hyacinth mat - Wazimenya/Murchison Bay 

Gastropoda Bivalvia Ephem Odonata Carldlna Ollgoch Chlron 
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Appendix lib: Abundance of macrofauna in sediment under Sm into 
shoreline water hyacinth mat - WazimenyalMurchison Bay 

Gastropoda Bivalvia Ephem Odonata Caridlna Ollgoch Chiron 
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Appendix lib: Abundance of macrofauna in sediment under 5m into 

shoreline water hyacinth mat - Wazimenya/Murchison Bay 

Gastropoda Bivalvia Ephem Odonata Caridlna Oligoch Chiron 
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Appendix Ib: Abundance of macrofauna in below water biomass Sm into shoreline water hyacinth mat 
- WazimenyalMurchison Bay. 

Gastropoda Bivalvia Ephem Odonata Caridina Leeches Oligoch Tricoptera Cleoptera Nematoda Chiron 
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ANNEXH 

IN-LAKE HERBICIDE TRIALS, 
W AZIMENY A BAY, LAKE VICTORIA, 

UGANDA 

EFFICACY 





Introduction: 

IN LAKE HERBICIDE TRIALS 
WAZIMENYA BAY 

LAKE VICTORIA, UGANDA. 

EFFICACY - Observations carried out by 
Laurence Mebesa Plant 
Protection Dept. 

. .l.n integrated approach in :r.e '~:'l~~ClI .:;f water :waclnth has bee" 

'ecommendeo . The Ministry of Agricui~urs . .l.nlmal Industr'/ ane Fisnenes ,as 

:nltlateo mannual. mechanical and biolol]icJi c,Jntroi. Th8 uSe or CherTlIC31S has !lOi: 

been accepted oy some civic leaders a;1G er;'.' ironmetalists and have aO'.locaL'3C :,;; 

carrying out trials before chemical C:JrotiGi cn :he lake can be aoooted 2S anot"=f 

:-nethoa. 

::eriv 1996 tr'als were carrleo 'JU: at <ajansi on specic:liiv preoared pones. 

The :hemlcal '/erificatlon commlt:ee · ... · ~:.: : 1 c3rr1ed out the -= '<perimen:s 

recr::;mmendec glyphcsate among ethers for :CLlmum efficacy. The optimum rates 

recommended '!'Jere: 

i:; ;'!ohosate ! Round up) 2. S ~ g a.; ::'2r ha (8 .0 L. hal 

: . ..1-u amine 

=rorn tl·,e pond Lr als (~Iyphvsaie '..'las ':,oser'",=::1 as t;lg most e,ficatlo~S or the tr 'ul 

herbicides. All Aquatics unlimited In ': 'Jn ju::lcn with water ilvaclnth unit of MAA IF. 

Site location: 

'./I(;tor :.1 . '7'hls I S J [)r')tected bJ'I .'n~:; '~ '3 2 :· ":,) I ~ l erer trlnge of V'/ater tlyaclnth 1$ 



i 

growing fixed to the shore line. The bay is a.ccessible and had been approved by 

Government of Uganda agencies. 

Objectives: 

The main objective of the in Lake herbicide trials among others was to 

determine the relative efficacy of Rodeo (glyphosat~) and Weeder 64 (2, 4-0 

Amine) on water-hyacinth. Other parameters like herbicide residues in water, 

sediments; fish tissue, biota and macrofauna in and adjacent to the treatment sites 

were investigated by other scientists and their reports are under seperate cover . 

The trial was carried by Aquatics Unlimited in conjunction with water Hyacine Unit 

of MAAIF. 

Methods used: 

The trials area was divided into five plots labled A,E,B,C and 0 in that order .. 

Each plot was separated from an adjacent plot by a fringe of water hyacinth 

measuring 150 meters. The approximat~size of the plot was 2000 sq . meters 

which is about 0.2 ha. Plots A and 0 were treated with Rodeo (glyphosate) while 

plots Band C were treated with weedar 64 (2, 4-0). Plot E was the control. A 

spray pump of capacity 375 Litres was mounted on a motor boat, the pump speed 
• 

and pressure (150 PS 1), out put (i.e. litres per hectare of tankmix), were pre-set 

to minimise drift. Boat speed was calibrated against width (10 metres of the spray 

area. The desired application rate was applied. 

r 
Herbicide(ate used was:-

Rodeo (glyphosate) (by volume) 6.99 Litres/ha. 

per test plot 6.99 Llha x 0.20 ha = 1.40 L/ha of 

Rodeo per test plot A and O. 

(by active ingredient) a.i. rate used was 4 .56 

kg/ha 

or 4.56 kg/ha x 0.20 (plot size) = 0 .91 ky a.1. 

2 



per plot. 

A surfactant 0 .35 litres (at 0.25%) was added to the tank mixture to aid 

penetration of glyplosate into the water hyacinth. 

(Weedar 64 (2, 4-0 Aminel 

Volume used was 9.34 Litres/ha. 

Test plot 9.3.4.Llha x 0.20 ha plot size = 1.86 litres of weedar. 64 per test 

plot. 

Active ingredient (a.i.) was 4.47 kg/ha a.i. or 4.47 kg/ha x 0.20 ha plot size 

= 0 .89 kg a.i. per test plot. 

Application of Herbic~de: 

'Needar 54: A tank mixture of 3741itres of water, 1.85litres of 2,4-0 amine 

was made and applied to plots Band C respectively. 

Rodeo, (Glyphosate); A tank mixture of 140 litres of water, 0 . 35 litres of 

surfactant 0.25% and l.4litres of Rodeo was made and applied to the test pots 

A and D. 

The spray boom in both cases covered about 10 metres width from the edge 

of the hyacinth mat. 

Visual obsarvations on the surrounding vegetation, and the sprayed hyacinth 

vvere made, photographs taken on the 10th February 1997, before spraying. 

Subsequent observations were made on day 1 after spraying i.e . on 11 th February 

1997, day 7, 14, 21, 30 and 40. The vegetation was rated on a scale of 1-10 In 

the appearance with the surroundings. 

Results 

The observations and results are indicated in the following tables. 
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IN·LAKE HERBICIDE TRIALS 

Efficacy: 

Sample Day: Pre-Treatment 

Plot 

Observations 

. A-Rodeo 

B-Weedar 64 

C-Weedar 64 

D-Rodeo 

E-Control 

Evaluation Scale 1-10 
( 10·Best) ' 

A·Rodeo 

B-Weedar 64 

C-Weedar 64 

D-Rodeo 

E-Control 

Photos 

A-Rodeo 

B·Weedar 64 

C-Weedar 64 

D-Rodeo 

E-Rodeo 

AQUATICS UNLIMITED SAMPLING DATA FORM 

WATER HYACINTH CONTROL PROGRAM 

February 10th 1997 

Time: 9.30 - 1.45~m 

Location 1 

Dense hyacinth mat, 20-30 metres wide. surrounding 

vegetation of hhwograss papyms, suqar cane, healthv. 

Hyacinth petioles erect and healthy - off shore 
vegetation dense and normal. 

Normal hyacinth offshore veg. Fern, Papyrus, 
hippograss. 

Dense mat 10-15 meters wide. Papyrus and fern on 
shore. 

Dense hyacinth mat 10-20 meters wide - surrounded b' 

sugar cane, ~alms, bamboo, ~aQYrus hippograss. 

9-10 slight brownin--.9. due to a--.9in--.9 

9 some damage due to may fry and aqe 

9 slight brownin--.9 

10 

10 Normal 

- Taken by: 

Me. Nabb 

Me.Nabb 

Me Nabb 

Me Nabb 

Mc Nabb 
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IN-LAKE HERBICIDE TRIALS AQUATICS' UNliMITED SAMPLING DATA FORM 

WATER HYACINTH CONTROL PROGRAM 

Efficacy: February 12th. 1997 

Sample Day: 1 Time: 9.30 a.m. 

Plot Location 1 

Observations 

A-Rodeo Drooping plants otherwise green,wilting,leaf curling 
upper petiole weakening. Hoppograss and papyrus 
same ao~_earance as ~re-treatment. 

B-Weedar 64 Weakening petiole,browning,45 degree bending of 
petiole. Sorrounding ve--.9.etation no chan.Qe. 

C-Weedar 64 Weakening petiole 30 degree drooping, yellow. 
brownina occurrinq. Sorroundin--.9. v~etation no chanqe. 

D-Rodeo Weakening petole leaf curling approximately 30 to 40 
degrees, lightening of leaf color. sorrounding vegetation 
no chanae. 

E-Control Some browning likely from mayfly larvae damage. 
Approximatelv 1 % damaae. 

Evaluation Scale 1-10 
(10-Best) 

A-Rodeo 9+ = 10% weakening ~etiole. 

B-Weedar 64 9 -= 10% damaae 

C-Weedar 64 I 9 = 10°fc, damage 

D-Rodeo 9 = 10% damaqe 

E-Control 10% damage 

Photos - Taken bv: 

A-Rodeo McNabb 

B-Weedar 64 I McNabb 

C-Weedar 64 McNabb 

D-Rodeo McNabb 

E-Rodeo McNabb 



IN-LAKE HERBICIDE TRIALS AQUATICS UNLIMITED SAMPLING DATA FORM 

WATER HYACINTH CONTROL PROGRAM 

Efficacy: Februar'{ 18th 1997 

Sample Day: 7 Time: 9.00 - 12.00/J1ll 

Plot Location 1 

Observations 

A-Rodeo 97~11 Sprayed area show yellowing and scotcl1ed leave! 

3 % stili weenish, slllallportion I ippedaway. 

B-Weedar 64 90'-?n Ictlves scotched. 10% distorted regr owth petiole 

still firm. Oration flies seerl. 

C-Weedar 64 Scotched leaves youllgshoots erner ging, 4% I egrowtll. 

501 rounding vegetatloll hea/tlri. 

D-Rodeo Not accessible clue to thick Ilyaclnth lllaL. 

E-Control 9 .45 a .lll. Few scotcl1ed leaves. Normal ageing . BOllluo 
balltllla, papyrus, l1ip/Jogral11 normal. 

Evaluation Scale 1-10 
(10-Best) 

A-Rodeo 2 Illsprayed areaQlants are d-'Li1ill. 

B-Weedar 64 3 

C-Weedar 64 2 

D-Rodeo 2 

E-Control 10 . outer edge ripped nwa-'L I~ waves. 

Photos Tal<en by: 

A-Rodeo Mwebesa 

B-Weedar l>4 Mwebesll 

C-Weedar 64 Mwebesa 

D-Rodeo Tllkell frolll 250 l11etres . site ill tlccesslb/e 

E-Rodeo 9.45 a.lll . Mvvebesa 



IN-LAKE HERBICIDE TRIALS 

Efficacv: 

1 Sample Dav: _ ' 

Plot 

Observations 

A-Rodeo 

: B-Weedar 64 

':-Weedar 6.+ 

D-Rodeo 

E-Control 

Evaluation Scaie i -1 a 
i 1 0-8est' 

A-Rodeo 

B-Weedar 6<1 

C-Weedar 64 

D-Rodeo 

E-Conrrol 

Photos 

A-Rodeo 

8-Weedar 6.+ 

C-Weedar 64 

O-Rodeo 

E-Rodeo 

AQUATICS UNLIMITED SAMPLING DATA FORM 

WATER HYACINTH CONTROL PROGRAM 

March .:lth . 1997 

Time: 9 .00 a.m. 

Location 1 

Plant leaves mostiv brown. some droplng off petiole. 
Some yellow stems stili vIsible. Surrounding vegetation 
Ok. Fiot \Nidth all alots decreasing. 

Hyacinth leaves mostlv brc'.vning curled. dessicatea 
pe~loies . (;re8n to mostly '1ellow or brown . S:::O lea'.'~s 
stiil gre~n, but u~controil,ec growth especially on ins;ce 
frln:::e ~- ;";3rs. :::: ·..: r ~Junclr:::: '! -; ':::,atat:on no c;,~nae. 

HV3c:ntil · e~l'/ es !":~os~ : v cr :; .,'. :'. . .J8sSiCJted pe c:oies . ~ : 
eionga,cG ~ome s~ ii l '/e!lo. :' . ::'.o stl .Y br 'Jwn. surr ::>unc ::l';: 
:s norma l. :::ome ::; !.3nts s;: C'::I!'g ~!ongat8d st-=nlS 5:::, 
creen ~ e2\/es. unc::nt i Jliec: ::~ ::'. ' / Ul. 

H'/ ac In:': ::;ro':m ie 3'/'=S. r:: '= :'o :es cesslcated, surrour.::: : n~ 
'/,=oetatlon normal. 

Gree;, f-ea :t ~v :3;1 c iar.ts. 

i ') 

1('\ . '-' 

:\11 G I') r'" :: '_ : S.:; 

fVloorhouse 

1 s, :J'ot Ml;ornous~. Pic~ l...!r~s start East Side . 



IN-LAKE HERBICIDE TRIALS AQUATICS UNLIMITED SAMPLING DATA FORM 

WATER HYACINTH CONTROL PROGRAM 

Efficacy: March 4th, 1997 

Sample Day: 30 Time: 9.00 a.l11. 

Plot Location 1 

Observations 

A-Rodeo Outer fringe of Illat disintegrated, inner portion still 
present but Illost leaves brown, petioles green/yellow. 
No daughter plants glowing. Surrounding vegetation 
normal 10-20% brown f)npyrus. 

B-Weedar 64 Mostly brown leaves, yellow stems, largely dessicated 
plots. Some nbnorll1(ll glow til s till visible. Also some 
flowers sur rounding veyetation normal. 

C-Weedm 64 Mostly blOWIl dcssiculed leaves/stems. Some 
brown/dead leaves with green/yellow stems, however, 
some irregular elongated stem growth visible . Small 
percentage small buds growing, flowers visible in plot ( 
dyinq plants. 

D-Rodeo Mostly brown, dessicated leaves, falling of petioles, bu 
petioles still standing. 
normal 

Surrounding vegetation still 

E-Control Healthly tall plants, surrounding plant normal 
(Hippograss brown below green above, 20% papyrus 
brown). 

Evaluation Scale 1-10 
(10-Best) 

A-Rodeo 1 

B-Weedar 64 1 

C-Weedar 64 1 

D-Rodeo 1 

E-Control 1 0 ·1-

Photos 

A-Rodeo Started pictures East side, shooting inlo sun West sid 
of plot. 

B-Weedar 64 Pictures North to South 

C-Weedar 64 Pictures East to West 

D-Rodeo Pictures North to South 

E-Rodeo Pictures North to South 



!' 
I . 

Discussion and Conclusion 

Efficacy trials. 

Application of Radeo at 6.99 litres/ha or 4.56 kg/ha - active ingredient was effective to 
control the water hyacinth. Results were visible within seven days. Total dessication of the 
plants was achieved by the end of the 3rd week. 

Application of weedar 64 - 2,4-0 Amine at 9.34 litres/ha or 4.47 kg/ha a.i. was also 
effective. Burning or scotching effect on the sprayed water hyacinth was achieved within 
a week after application. 

The intake herbicide trials were very successful and showed that both Radeo (glyphosate, 
and weedar 64, (2, 4-0 amine) are efficatious in as for as the chemical control of water 
hyacinth is concerned. If the trials are accepted by Environmental Impact Assessment team, 
use of herbicides to control water hyacinth could complement the existing methods of 
manual, mechanical and biological control, already in use. 

2. 0 
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ANNEX 10 

REVIEW OF USAID PESTICIDE PROCEDURES 





A review of Pesticide Procedures in responses to the lEE and USAID Environmental 

Procedures for Project Assistance (22 CFR 216.3 (b)(2), requires that "all proposed 

projects involving assistance for the procurement or use. or both. of pesticides shall be 

subject to the procedures prescribed in Section 216.3(b)(l)(i) through (v). These 

procedures shall also apply, to the extent pennined by agreements entered into by A.I.D. 

before the effective date of these pesticide procedures. 

(i) When a project includes assistance for procurement or use, or both. of 

pesticides registered for the same or similar uses by USEPA without restriction, 

the Initial Environmental Examination for the project shall include a separate 

section evaluating the economic, social and environmental risks and benefits of the 

planned pesticide use to detennine whether the use may result in significant 

environmental impact. Factors to be considered in such an evaluation shall 

include, but not be limited to the following: 

a) The USEPA registration status of the requested pesticides; the proposed 

herbicides/pesticides Rodeo (Glyphosate) and Weedar 64 (2, 4-D) are registered by 

USEPA for use in aquatic systems to control aquatic plants including water hyacinth: 

b) The basis for selection of the requested pesticide: the proposed pesticides were 

selected because they are the only USEPA registered products that will effectively control 

water hyacinth and they are USEP A registered for this purpose in aquatic systems: 

c) The extent to which the proposed pesticide use is part of an integrated pest 

management program; the operational program to control water hyacinth, if approved 

following the PEAlEIS process, will be an integrated program including use of herbicides 

to reduce initial biomass and to control subsequent regrowth, the use of mechanical 

equipment to remove water hyacinth in areas where herbicides are not appropriate or 

where machines can effectively open waterways to boat traffic, and use of biological 

control agents in the majority of infested areas where appropriate. especially where 

biomass can be reduced before it enters Lake Victoria: 

d) The proposed method or methods of application. including the availability of 

appropriate application and safety equipment: aquatic herbicides (if approved) will be 

applied by hand-held spray wand. using a boat mounted spray pump and motor, and or by 

aerial application techniques. Boat mounted application equipment will be supplied from 

the US in accordance with USEPA procedures. including all necessary safety equipment 

as required by each products label. Aerial application eqwpment \\ill be supplied by a 

qualified firm in the region, if available; 

e) Any acute and long-term toxicological hazards. either human or environmental, 

associated with the proposed use and measures available to minimize such hazards; under 

application conditions required by each label, no acute nor long-term toxicological 

hazards, either human or environmental, are associated with proposed use of these 

products. Appropriate safety equipment, use of trained personnel (applicators certified 

for aquatic herbicide application by a state agency in the US, or other Federal or National 

Authority), identification of medical support, and adherence to label requirements will 

minimize possible hazards. . The In-Lake Herbicide Trials Report confirms this 

requirement can be met: 
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o The effectiveness oHhe requested pesticide for the proposed use; all products 

requested (Rodeo and Weedar 64) have been shO\m to be very effective in controlling 

water hyacinth; 

g) Compatibility of the proposed pesticide with target and non target ecosystems; the 

requested herbicides (Rodeo and Weedar 64) can be used effectively without negative 

impacts to the target ecosystems. Impacts to nontarget ecosystems will be minimized by 

adherence to label requirements, including mix.ing and loading provisions, careful 

application by trained persOlUlel, and proper disposal of material and containers. The In

Lake Herbicide Trials Report confirms this requirement can be mct; 

h) TIle conditions under which the pesticide is to be used, including climate, flora , fauna, 

geography, hydrology, and soils; the conditions of herbicide use in the Integrated Water 

Hyacinth Control Program are outlined under Section 2.1 of the PENEIS; 

i) The availability and effectiveness of other pesticides or nonchemical control methods; 

there are no other pesticides registered by USEPA to control water hyacinth in aquatic 

systems that are as effective and that have under gone environmental review in Lake 

Victoria. Mechanical removal is an effective method to control water hyacinth, is 

tremendous expensive, and has been initiated in Lake Victoria as part of the Integrated 

Control Program. The decision to use pesticides to control water hyacinth in Lake 

Victoria is based in significant part on the cost of alternatives, and the time required to 

implement them. Mechanical control will be a significant component of the integrated 

control program. Biological control can provide reduction in biomass, but has not been 

shown to be a reliable means to reduce impacts of water hyacinth below economic 

thresholds. Biological has also been initiated as a significant component of the Integratcd 

Control Program; 

j) The requesting country's ability to regulate or control the distribution, storage, use 

and disposal of the requested pesticide; the Agricultural Chemicals (Registration and 

Control) Regulations, 1993, of the Ugandan code of regulations contains specific 

provisions for the regulation, control, distribution, storage, usc and disposal of the 

requested pesticides. This project is being coordinated through the offices of the Ministry 

of Agriculture, Animal Industry, and Fisheries which has regulatory authority over the use 

of pesticides. and has the ability to regulate and control pesticide distribution, storage, use 

and disposal; 

k) The provisions made for training of users and applicators; for the demonstration trials, 

trained applicators licensed by the State of California (USA), Department of Food and 

Agriculture application of herbicides in aquatic environments were used. 

Recommendations for the training of users and applicators \\ ill be a compollent of the 

operational control program: 

I) The provisions made for monitoring the use and effectiveness of the pesticide; a 

remotely-sensed monitoring program is being implemented to determine effectiveness of 

the herbicide applications. Site visits and visual observations will be used to record the 

effectiveness of the herbicide component as well as the overall Integrated Control 

Program. 
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··In those cases where the evaluation of the proposed pesticide use in the Initial 

Environmental Examination indicates that the use will significantly effect the human 

environment, the Threshold Decision will include a recommendation for the preparation of 

an Environmental assessment or Environmental Impact Statement. as appropriate. In the 

event a decision is made to approve the planned pesticide use, the Project Paper shall 

include to the extent practicable, provisions designed to mitigate potential adverse effects 

of the pesticide. When the pesticide evaluation section of the Initial Environmental 

Examination does not indicate a potentially unreasonable risk arising from the pesticide 

use, an Environmental Assessment or Environmental Impact Statement shall nevertheless 

be prepared if the environmental effects of the project otherwise require further 

assessment". In this regard, an Environmental Impact Study has been carried out and will 

go for public review and comment in June 1997, followed by an Environmental bnpact 

Statement from the Government of Uganda, National Environmental Management 

Authority. 
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ANNEX 11 

RESPONSE TO COMMENTS RECEIVED 
FROi\'1 

THE PUBLIC HEARING OF JUL\:' 30TH 1997 
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RESPO~SES TO COl\tI~IE~TS RECEl\rED Dr~G 

THE PL"BLIC HEA~G 

OF 30TH JCL Y, 1997 O~ THE 

DR'\FT E:\""\·IRO~;\IE~TAL I'IPACT STrDY. 



REPORT OF THE PUBLIC "IEWS PRESENTED AT TUE PUBLIC 

HEARING ON TilE ENVIRONMENTAL IMPACT STUDY FOR 

TilE WATER HYACINTH CONTROL PROGRAMME FOR LAKE 

VICTORIA AND OTHER REGIONAL WATER"'AYS 

HELD AT INTERNATIONAL CONFERENCE CENTRE - KAMPALA ON 

I'RESIDING OFFICER: 
RA.,.,ORTLTERS: 

A. Introduction 

30TII JULY, 1997 

Prof. John Ssebuwllfll 
Mr. Robert A. Wabulloha 
MI'. Justin Ecaat 
MI'. E. Ruklln}'a 

CMI'TER ONE 

A Public Hearing on the Environmental Impact Statement (herein after called E1S) 
submitted to NEMA was held at the International Conference Centre on the 30u• July, 
1997 starting at 9.00a.tn. to seek public comment and views on the proposed water 
hyacinth control options and mitigation measures contained in the EIS. The Public 
Hearing was attended by the major stakeholders, including government agencies, the 
general public, interested persons, riparian districts and donor agencies. Those who 
signed the attendance roster are attached as Annex 1. 

As required under sections 20-23 of the National Environment Statute, 1995 and 
guidelines issued by NEMA, public participation ill the EIA process is a very crucial 
element. 

This is particularly important in soliciting the wider views of the public so that (hese 
views can assist the Authority in arriving at a fair and just decision on the 
Environment Impact Statement The Public Hearing was being conducted in 
fulfillment of the requirement to involve the public in the EIA process I was invited 
by the Executive Director of NEMA to preside over this public hearing. A copy of my 
invitation letter is attached to this report as Annex J I. 

The Ministry of Agriculture, Animalilldustry and Fisheries (hereinafter called 
MAALF), as a Developer had conducted all Environmental Impact Assessment (EIA) 
on the proposed Water Hyacinth Control Programme for Lake Victoria and other 
Regional Waterways (hereinafter called the Control Programme) that included the 
various control options of biological, physical (manual and mechanical) as well as 
chemical control. At the outset, I must thank MAAlf for hel efTorts to initiate moves 
of controlling the noxious weed . 



In summary, the fol1o~ing are the major control options contained in the EIS : 

1 Physical Control: 

a) The Manual Control methods were recommended at some of the Fish Landing 
Sites as well at the temporary boom site on the Kagera River. Prior to the arrival of 
mechanical equipment. physical removal was being done at the Owen Falls Dam 
site. It is envisaged that physical control will continue alongside other control 
options. 

b) The Mechanical Control methods were recommended for areas where chemical 
methods are restricted due to water use concerns, and where physical methods are 
not possible due to large plant volumes. These areas include the Water Works Sites 
(Entebbe, Jinja and Ggaba) where water use restrictions for potable water prohibit 
use of chemicals within 0.80 kilometers of water intake points; and other sensitive 
areas where community interests such as domestic water supply, fishing and bathing 
restrict or prohibit use of herbicides. 

2 Chemical Control: 

Some aquatic herbicides were recommended for use in open waters and shoreline areas 
where water use restrictions ~ill not affect community needs. The restricted areas 
include the water intake sites and other highly sensitive areas of community interest. 
The aquatic herbicides which where recommended are :,4-dichlorophenoxyacetic acid 
(commonly kno~n as Weedar 64 (1,4-D Amine ) and phosphonomethyl glycine 
(commonly known as Rodeo or glyphosate) . 

These were recommended for use in all open water and shoreline treaunents where 
potential impacts are considered low. Rodeo was recommended for treatments in and 
around sensitive and populated shoreline areas 

3 Biological Control: 

Biological agents were recommended for introduction at the source of the problem 
areas up to the Kagera River and all suitable bays in Lake Victoria. Recommended 
biological agent release areas are to include areas within 0.08 kilometers of Water 
Works sites and other intake points for domestic: water uses. The EIS envisaged that 
biological control would playa long term role in the comrol eftorts on much wider 
areas of hyacinth coverage 

In broad terms, the Report recommends an Integrated Water Hyacinth Controi 
Programme involving the use of chemicals, mechanical and physical methods during 
the Emergency Action Programme (EAP) and expanding the programme to include 
use of Biological agents during the Intermediate and Long Term Plan. 

B. The Public Hearing 

The objective of the hearing was to discuss the important subject of the proposed 
Water Hyacinth Control Programme. The Government and the public at large, are 



deeply concerned about problems associated with water hyacinth infestation in Lake 
Victoria and other water bodies of Uganda. In my view, some of the proposed control 
methods are benign and not controversial, while others are. 

At the above Public I-Iearing, an opening statement was made by the Executive 
Director ofNEMA, Prof. J.O. Okedi, who extended gratitude to all for having come to 
participate in the public hearing, and noted that this was a demonstration of their 
concern for the Environment and the water hyacinth problem in particular. He allayed 
public fears that no spraying has yet been done except for the experimental tests which 
were carried out in Wazimenya bay, whose results were incorporated as part of the 
EIS being reviewed. He informed the participants that the decision on whether to 
approve or otherwise deal with the EIS will be made based on the following factors, 
among others: 

a) technical soundness of the recommendations in the EIS; 
b) socio-economic and ecological benefits of the proposals to Uganda, 
c) long term sustainabilit y of the proposals; 
d) the soundness of the mitigation measures to achieve desired success; 
e) the validity of identified mitigation measures; 
l) aggregate public opinion on acceptance or rejection of the proposals by the public, 

particularly those directly affected. 

According to the Executive Director, the expectations ofNEMA on this public hearing 
include the following '-

a) accurate and scientifically valid study description; 
b) honest reference to literature cited; 
c) honest references to experiences in other parts of the world; 
d) honest and frank discussion by the participants; 
e) participants to avoid emotional outbursts; 
l) mutual respect of all the participants by all the participants; 
g) due regard to alternative views and opinions. 

At the beginning of this public hearing, NEMA issued Rules of Procedure to be 
followed by everybody including the Developer. These Rules of Procedure are 
attached as Annex III for ease of reference. Members of Public Hearing were 
requested to feel free to present their views and accept any constructive criticisms and 
1I0t to feel inhibited. Yowever, the Executive Director when arriving at the decision of 
approving the EIS or any part thereof, may not bOllnd to follow the views of the 
public. 

Chapter two of this Report presents the technical findings of the EIS . Chapter Three 
will present the public views and comments. Chapter Four will contain the reply from 
the EIS authors and Chapter five will contain the conclusions and the major issues 
necessary to enable the NEMA arrive at a fair and just decision. 



CHAPTER TWO 

TECHNICAL PRESENTATIONS OF STUDY FINDINGS 

Technical reports on thematic areas were presented by the members of the EIA Study 
Team and these formed the basis for the public discussions of the EIS. 

In this Report, I will only summarize the highlights of the presentations made on 
thematic areas of the EIS as most of the information is contained in the detailed EIS. 
The following were the presentations: 

1 Mr. Dick Nyeko of the Water H.,vacimh Unit, A,L4AlF presented a summary of 
the EIS as well as the biological and physical control options. He gave a historical 
background of the water hyacinth infestation problem and observed that the weed is 
not native to Uganda and that the main source of the weed is the Kagera River from 
where it flows and settles in most bays of Lake Victoria. He talked about the problems 
of the weed in the lake which included threatening hydropower generation; 
interference with water intake points: disruption of socio-economic activities: affecting 
the biological ecosystem, etc. He also gave a brief background of the initiatives that 
led to the environmental impact assessment (EIA). That these included setting up a 
Technical Committee for the Control and Yfanagement of the Water Hyacinth by the 
Agricultural Policy Committee and subsequent scoping to determine issues for the 
detailed EIS. 

On the Biological Control Option, he observed that the weevils are host specific and 
cannot attack any other plants. He informed the hearing that the weevils have been 
released in Lake Kyoga and Kajansi Pan Lake. He further observed that biological 
control can only reduce the biomass to about 30%. That feeding scars were shov"TI on 
slide, and were noted to be a characteristic feature on the water hyacinth in Lake 
Kyoga. That the distribution of biological agents is ongoing and the local communities 
are being involved. 

On the Manual Control option. he stated that this was costly requiring about Gg.Shs.2 
million per day. In his view, this option has not been able to achieve tangible results 
That at Owen Falls Dam, manual control was attempted but could not achieve much 
impact. 

On the \I1echanical Option. he reported that Operation Dam Hyacinth has involved use 
of tractors, and the small harvester fabricated by CEB This was later boosted with aid 
from the Netherlands Government when two mechanical harvesters were made 
available. 

That mechanical control has the problem of management of dumping sites, and distant 
location of dumping sites from the source of the harvested weed. 

On the Chemical Control Option. he reported that the chemical verification sub
committee conducted experiments on use of chemicals at the Kajansi Ponds. That the 
results showed no effect on fish. That this was followed by in-lake trials at Wazimenya 
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Bay in Mukono District. He further stated that a 30 day sampling regime was used in 

the in-lake trials at this Bay. 

He also presented a table comparing the costs of the various control options. In 

summary, Mechanical Control was approx:imated at Ug.Shs.2 5 million per ha., Manual 

Control at Ug.Shs.2,769 million per ha., while chemical control was estimated at 

Ug.Shs.300,000/= per ha 

In conclusion, Mr. Nyeko informed participants of the strategy was maintenance 

control involving reducing the 6,000 ha mass of weed to a manageable level. He 

stated that the concept of spraying was not new in Uganda as previous spraying had 

been done on River Malaba That because attempts at blocking the weed at the 

Kagera and failed, yet the weed is multiplying rapidly, there is need to "knock" the 

weed using chemicals and then eventually adopt maintenance control. That during the 

EIS preparation, alternatives eliminated from further study included single method of 

control alone; herbicides not properly registered for aquatic lise and no action 

alternative. 

2 Dr. J. Nyangababo UI1 lIerhicide Fale 

In his introductory remarks, the presenter observed that all over the world there are 

many herbicide formulations from which to choose. Initially 3 candidate herbicides 

were selected - Glyphosate, Diquat and 2,4-0. The presenter noted that there has 

been some confusion surrounding 2,4-0, brought about by its sister chemical 2,4-5T. 

According to this presenter, 2,4-0 as a herbicide has no problem but its sister chemical 

2,4,-5T which has a contaminant by-product which is very difficult to separate should 

not be applied. That 2,4-0 has 3 forms, i.e. as an acid form, salt form or ester form . 

That the amine (salt for",) was the one used in the experiments and can easily degrade 

in a water medium. 

That the results at Kajansi showed a breakdown of 2, 4-D and Glyphosate to be faster 

than that of Oiquat, hence they eliminated Diquat from further studies. That the results 

of 2,4-D analysis showed non-detectable levels, while Glyphosate was detectable from 

level 0.05 ppm to non detectable levels. 

That at the in-lake trials, pre and post spraying analysis was done, with the former 

showing no herbicide presence Post herbicide application shuwed a breakdown uf 

2,4-0 after 14 days to be very fast. That the 2,4-D break down in the environment 

was aided by bacterium KI()h~fo,.me which exists naturally in the environment, and this 

break down continues under enzyme reactions into stable forms of the molecules. 

In conclusion, his analysis showed that the critical concern about chemicals in the 

environment is their persistence and migration and that after 14 days, the chemicals 

could not be detected 

In summing up the representation, I as Presiding Officer observed that the concern of 

the public is not so much spraying per se but rather the fate of the chemicals in the 

environment. 



3 Mr. Vivian Matagi on Effects of 2.-I-D and G(vphosate on Water Quality. 

His methodology was that five sampling sites were used. A.B.C.D.& E with E being 
the control plots. That Plots A & D were sprayed with Glyphosate. That the 
parameters tested included secchi depth. temperature. pH. dissolved o:\.-ygen, 
phosphorus, total phosphate, nitrite and nitrate. 

He observed that according to experimental results: 

a) there was no observable difference between trends in the open water and the water 
hyacinth mat region. 

b) the comparison between 2,4-D. Glyphosate and the control plots showed no change 
(i.e. no. significant difference). 

c) at Kajansi, after spraying, there was no change in water quality and the same 
applied in the lake. 

He also made reference to the WHO facts on Glyphosate i.e., it is not carcinogenic, 
mutagenic, not toxic to birds, and does not accumulate in aquatic systems. 

4 Dr. Yusufu Kizito On Herbicide Residues in .Hicrofauna. 

In his introduction. he highlighted the causes of water hyacinth proliferation in lake 
Victoria. This included, unabated raw sewage and nutrient input which is causing a 
fertile environment for water hyacinth proliferation. That if the source of the problem 
is not controlled the problem may become worse. That is addition, the problem should 
be looked at in a more holistic ecosystem approach. 

He mentioned short comings of the experiments which included: 

a) no control over the parameters that were being tested: 
b) that presence or absence of organisms does not mean much in terms of arriving at a 

conclusion. 

That based on the above shortcomings and the nature of the results, the interpretation 
could not necessarily be attributed to chemical application, after all, even the control 
experiment showed lower microorganism figures in some instances. He further stated 
that the application of chemicals could trigger some nutrient enrichment which could 
become an environmental concern in future. The presenter left this as a big question 
mark for the participants to deliberate on. 

In summing up the representation, I as Presiding Officer, noted that we are dealing 
with a very complicated system with a lot of variables that could make the analysis 
complex. 

5 :VIr. Byarujali Stephen on HerbiCIde Residues 111 Ph:vtoplankton 

The presenter conducted an assessment on the effect of selected herbicides on 
phytoplank"ton at Wazimenya Bay_ He underscored the importance ofphytoplank-ton 
in the ecosystem as they have chlorophyll which captures light energy that is 



converted into carbohydrates that forms the primary basis of the food chain. He 

further noted that any environmental disturbance of these algae can potentially disrupt 

the entire aquatic system. 

On his methodology, pre and post spray sampling was one. Samples were collected 1 

meter and 5 meters into the water hyacinth mat respectively. 

The results showed three main types of algae i.e. Blue green algae, Diatoms and the 

Greens with 85% being blue greens and 15% diatoms. Further, the results of sampling 

at all stations showed algae counts to be lower in the water hyacinth mat the higher 

away from the mat. The Glyphosate Stations on plots A & D showed counts not to be 

statistically different from those sprayed with 2,4-0. Glyphosate Spay areas showed 

higher algal counts than in areas where it was not sprayed. That the diO'erent stations 

did not show any obviolls trends. 

The presenter noted the following shortcomings ' 

a) Wazimenya bay remained part of the larger Lake Victoria and hence control of 

outside influences was difficult, 

b) even under the water hyacinth mat there was water movement that could have 

interfered with the parameters being observed, and 

c) the dilution effect could not be controlled. 

In his view, the chemical spraying approach could probably not cause adverse impact 

into the environment and that the chemical if applied are not poured but are spraying 

on the leaf surface. 

6 Dr. Timothy Twongo 011 Re.\jJolIse (?f Algae, !",'er/ehrates alld Fish to the 

Herbicide Applicatiol1. 

On methodology, he stated that the experiment was done ill two parts. The first part 

in the ponds at Kajansi and I he second in the Wazimenya Bay. In-lake trials sampling 

was done in experimental plots 5 meters into the llIal and I meter off the water 

hyacinth mat. The objective of the study was to assess how herbicides influence 

multiplication of algae, their impact on fish including determining herbicide residues in 

the fish flesh. Behavioral aspects were also studied. 

The results showed the following . 

a) Glyphosate tended to induce faster multiplication of phytoplanktons. Glyphosate 

adds nutrients (phosphate) to the water and causing algae to multiply faster. 

b) 2,4-0 showed no change in tiny plants, micro-invertebrates and in fish behaviour. 

c) Oiquat showed no change in multiplication of phytoplanktons. 



He however, observed that a conclusive study of this kind has to be a laboratory 
experiment. That fertilizing a water body could also be a big problem to the 
ecosystem. He further noted that Uganda's lakes are already suffering eutrophication. 
That while therefore the chemists did not detect change in the nutrients. the algae show 
as interesting response to that effect. He infonned the hearing that the phenomenon of 
food preference is nonnal in all organism. That if an increase in an undesirable algae 
occurs, this could translate into a very serious ecological problem. He stated that there 
are already algal blooms in Lake Victoria that could cause anoxic conditions. 

7 Mr. Patrick Etyang on Efficacy of herbicides 

The stated that the objectives of the efficacy tests were to evaluate efficacy oL~.4-D 
and Glyphosate and their effects on non-target plants. He infonned participants that 
Wazimenya Bay was chosen because it had resident water hyacinth and is isolated from 
dense human population. 

He further stated that the methodology used included separating sprayed plots from 
non-sprayed plots using buffer zones of about 150m in length. The herbicides were 
applied at the rates of: Glyphosate -l-.56kg/ha (active ingredient) and 2,4-D 4,47kg/ha. 
(active ingredient) That a hand operated spray gun was used (an HP . 154/min water 
delivery pump). He observed that the weather conditions were taken into account in 
the spraying. Visual injury symptoms were observed for a period of 40 days i.e. 
1,7,14.21,30 & 40. 

He stated that the results of the efficacy evaluation showed that both Glyphosate and 
2.4-D are efficacious as far as chemical control of water hyacinth is concerned. 

CHAPTER THREE 

PL"BLIC COM~IE~TS A~D VIEWS 

After the technical presentations as shoVvn in Chapter Two of this Repon, the public 
was invited to comment, discuss and provide their views. As earlier on stated. this was 
intended to enable the Executive Director arrive at a fair and just decision. 
Participants were reminded to abide by the rules of procedure when making their 
presentations as contained in Annex II . 

. .<\5 the Presiding Officer for this public hearing, it was important that I summarized the 
issues at stake after the technical presentations. This was intended to guide the 
ensuring discussions by members of the public. In my summary of the matter at hand, 
the key issues relate to: 

1 Physical control methods: applicability of the methods. advantages and 
disadvantages . 

., Biological control methods: applicability of the methods, advantages and 
disadvantages. 



3. Chemical control methods. applicability of the methods, ad\'antages and 
disadvantages. Screening of the possible herbicides, their effects on quality of 
water, micro fauna and flora, and their efficacy is also an issue. There is need to be 
sure that when these chemicals are applied they will be safe to aquatic life and 
human beings. 

To enable one have a comprehensive picture of the outcome of the public hearing, I 
will divide the public comments and views into four categories. The first category will 
be for those who were in favour of the proposed control options. The second category 
will be those against a candidate option. The third category will be those who 
challenged the validity of the EIS and the forth category will be those whose questions 
remained unanswered 

Category One: Views in Support of a P."oposed Conta"ol Option 

A I)hysical Control Option 

The Proposed control methods as contained in Chapter One of this Report under item 
1 - Physical Control involving (a) manual removal (b) mechanical harvesting; and 
under item 3- Biological Control were largely supported as options which are benign 
and with less adverse environmental impacts. 

In general terms the majority support and no objection to the applicability of physical 
and biological control options in the Control Programme 

8 Chemical Control Option 

There were four participants who supported the use of the candidate control option 
involving use of the candidate chemicals. One of these participants was from the lake 
region. In summary, their views were as follows: 

a) that the herbicides are not toxic to nora fauna. 
b) the herbicide application would reduce multiplication of the water hyacinth thus 

lowering the costs of control 
c) that the two chemicals would only be used as a component ufan integrated cuntrol 

programme and that this should ollly be used on a limited basis. 
d) that the current mechanical contrul initiatives have achieved success at a great cust 

in terms of time and money hence chemicals used once in a while in lucalized areas 
would supplement mechanical control initiatives 

e) that chemical control was mure favorable given that biulogical control is sluw. 
Mechanical is expensive and there is little commitment frolll the public for manual 
removal. 

f) that more phosphorus from Rodeo will not make any impact on the lake. 
g) that the EIS is adequate, that 2,4-D is a chemical applied to plants and not as a 

poison. That it merely mimics a chemical that the plants use for growth. That the 
toxicity of2,4-D to other organisms is very low hence its liberal use in U.S.A 

This category recommended that at integrated approach using the three options as 
recommended inlhe EIS should be used in the control of the water hyacinth 



Category Two: Views Against a Proposed Control Option 

Other than the participants whose views are represented in Category One (B) above, 
the rest of the participants who presented their views during the public hearing were of 
the view that the use of the proposed control option involving use of candidate 
chemicals should not be used. In summary, their views were that : 

a) many countries including America no longer consider herbicide spray in weed 
control. 

Response:-
America continues to use herbicides to control water hyacinth and does so in the 
states of Florida, Alabama, Mississippi and California. Glyphosate and 2,4 Dare 
also used to control many other types of submerged and floating aquatic plants 
as well. In 1992 alone, for example, approximately 160,000 Ha of aquatic weeds 
were treated with aquatic herbicides, of which an estimated 56% or 89,000 Ha 
were treated with 2,4-D fonnulations. (Citation - Biologic and Economic 
Assessment of Benefits from '[ se of Phenoxy Herbicides in the United States, 
~ational Agriculture Pesticide Impact Assessment Program Report I-PA-96, 
November 1996. Page 49). 

European countries vary in their approach to controlling aquatic weeds, yet the 
herbicides Glyphosate and 2. 4-D are used for control in the following countries: 
~etherlands, Italy, Portugal, Hungary', Rumania, Yugoslavia, Gennany, France, 
Switzerland, Austria. Great Britain, and the European states of the USSR 
(Pieterse, Arnold H. and "Iurphy, Kevin J., Aquatic Weeds. Oxford University 
Press 1990, pp. 314 -317). 

Several countries in Africa also use these herbicides for controlling water 
hyacinth (Edited by Charudattan. R, Labrada R, Center T. D .• Kelly- Begazo. 
Christine. Strategies for water Hyacinth Control. FAO, Rome 1996). 

b) work done in Sudan in 1974 in areas sprayed ~ith :2 ,4-D showed damage and 
abnonnality in trees, crops etc. and that this is continuously observed and reported. 
These observations were made at distances between 500 - 1000 m from a 2.4-D 
store. 

c) in the some parts of Southern Sudan. communities frequently complained of 
stomach problems associated ~ith 2A-D. 

Response:-
The 2,4-D fonnulation which was mentioned by a participant and was used in 
Sudan should be specified. The Sudan team used 3 fonns of 2,4-D and 
recommended the amine fonn for use. It is this amine form that was used in the 
EIS. (Prof. ~yangababo response) 

Any reports or studies showiug these obserYations in Sudan should be submitted 
and reviewed since abundant research on the formulations for these tested 
herbicides do not indicate this to be the case when used according to the 
manufacturer's directions. 



d) 2,4-D does not adversely affect the seeds of the water hyacinth. Germination even 
occurs when seeds were immersed in 2,4-D solution. 

Response:-
It was not reported that 2,4 0 or GI)'phosate would adversel)' effect the seeds of 
water hyacinth as these herbicides an' tJ'anslocated t1u'ough leaf surfaces. 
Apl)lication of herbicides to water hyacinth would prevent flower formation and 
thereby limit regrowth. In Lake trials rep0l1ed a greater than 90% efficacy rate. 

e) the use of chemicals may cause negative economic impacts on the economy. 

Response:-
The proper use of these herbicides would LESSEN the negative ill1pact of 
unchecked water hyacinth growth presently experienced hy the society, economy, 
and the environment. 

l) the results showed a trend of lowering of pH levels under the water hyacinth. This 
indicated that the chemicals increased acidity of the water and therefore repeated 
applications could cause more acidification or harm to the lake ecosystem. There 
is no evidence to indicate the impact of "minimal" acidity in the lake as a 
consequence of chemical application. 

Response:-
The results of herbicide trials, as well as other I'esearch, do indicate that pll 
levels under water hyacinth can be lowered and this was attributed to dilTerent 
rates of carbon dioxide production b)' phytoplankton and due to decomposition 
of debris which releases humic and organic acids, thus lowering pH values. It 
should be noted that when left uncontrolled water hyacinth continuously sheds 
plant parts which also leads to lowering of pH values through the 
abovementioned processes, After treating water hyacinth with herbicides pH 
levels would decrease as it docs when left uncontrolled, due to decomposition of 
organic matter, but would adjust to a normal range as the water hyacinth is 
brought under control. 

g) glyphosate adds phosphorus to the lake and more addition will worsen the 
problem of nutrients. 

Response:-
Fluctuation in Phosphorous levels may be seen dm'ing events such as rain fall 
and, indeed, this was obsen'ed during In-Lake herbicide h'ials at Day 21. 
Phosphorous levels on this day incl'eased at all plots and was attributed to 
phosphate carried in rain water or from sUl'face runoff of phosphate in the 
catchment basin. (see Annex C of In-Lake Herbicide Trials. "The effect of 
RODEO and WEEDAR 64 on Water Quality In the Treatment of Water 
Hyacinth in \\'azimenya 8ay. Lake Victoria). 

The I'esults of all investigations prove that the degradation of glyphosate is 
brought about by the miCl'oflora (Sprankle, Meggitt and Penner, 1975b; Quilty 
and Goegnegan. 1976; Rueppel et al .. 1977; Torstcnsson and Aamisrpp, 1977). 



The dominant process is co-metabolism, thus microorganisms do not use the 
herbicide for growth (Sprankle, Meggitt and Penner, 1975b: ~onnura and 
Hilton. 1977: Torstensson and Aamisepp. 1977. 

h) scientists in ~ARO have indicated that the water hyacinth is no longer growing 
exponentially and has stabilized in terms of growth rate and therefore it would be 
scientifically wrong to adopt a controversial control method. 

Response:-
Though some scientists suggest stabilized growth of water hyacinth. the fact 
remains that large floating mats and extensive shoreline areas continue to be 
infested with weed thereby disrupting normal ecological and economic activities. 

i) because 85% of Ugandans drink raw water it would not be appropriate to apply 
the candidate chemical control option. 

Response:-
By following herbicide label directions and standard precautionary measures, 
the ugandan population would not be exposed to any health risks~ but would 
over the longer term have access to cleaner sources of lake water. 

j) fish export is now second to coffee in terms ofl'ganda 's export value hence is now 
an important branch of national economy. In this regard, the application of 
chemicals would make l'ganda loose export fish markets which are needed for 
economic stability. The European fish consumer. on whom l-ganda's exports 
depend. is e:-..-rremely emotional to the quality of fish and that even if it proved that 
the chemicals are not toxic. the consumer market reacts emotionally. That the EC 
has hinted that they \ViII not buy C ganda' s fish if we sprayed the lake with 
chemicals. 

Response:-
The 1'SA has :\'Iaximum Contaminant Levels (MCL) for herbicides in fish tissue 
and water. MCL is the level considered protective of a person who in theory may 
drink water or eat fish at that level of contamination everyday of his or her life. 
(See data OD ~ICL's iD AnDel. 9, In-Lake trials results pp. 23). These levels are 
set by the Cnited States Environmental Protection Agency ft"SEPA) to control 
tbe amounts of herbicides in CSA foodstuffs and water. It is a fact that many 
herbicides are used worldwide in both aquatic and terrestrial environments. 

With regard to the European L nion consumer of Nile Perch, there are levels 
considered safe should residues appear in fish tissue. The ED levels were not 
made available during the preparation of the DEIS. For purposes of completing 
the EIS process and to reduce the level of concern regarding the potential EU 
rejection of Nile Perch imports, the E1' levels ShODld be made available to the 
appropriate Government of l"ganda authorities. It is not expected that fish 
would contain any residues or if residues did appear their levels would not be 
sufficient to cause a rejection by European regulatory agencies, and thus the 
European consumer. 



k) available information on toxicity is at variance with the information presented in 

the report. Evidence was made available and is attached as Annex \' . 

Rfsponse:-
The document being rffrrred to in Annfx V odginally appearfd ill the "Journal 

of Pesticide Reform Fall t 995" and was authored by Caroline Cox of the 

Nor'thwest Coalition for Alter'natives to Pesticides (NCAP). This paper was 

retyped for submission to the Public Hear'ing and an additional author name 

added. This article has had wide circulation, which is most unfortunate, since 

this Journal in general and this article in particular has had no scientific peer 

re,-iew. An in depth r'e"iew of Caroline Cox's article was conducted by an 

independent Toxicologist, Mr. Frank Dost. See the attaclll'd rfport in Annex l. 

I) there is no mention of precaution in chemical mixing or disposal of unwanted 

chemicals and containers. That appropriate mitigation measures for disposal are 

110t indicated. 

Response:-
Annex 5 of the DEIS contains Herbicide labels that prm'ide information on 

mixing and disposal of containers, This information would be followed to 

mitigate the potential impacts. 

m) the candidate chemicals are toxic, their purity is not known and not guaranteed and 

that the drift control agents are not named. That the analysis of transient products 

such as benzene was not done, noting that the problem could be fr'om one of the 

transfomlation products. 

Response:-
Proper use, as indicated on the label, mitigates against toxicity to humans or' the 

environment. Quality control measures are mandatory and enforced under 

lISEPA regulations for herbicide products manufactured in tire lISA to ensure 

pm'it}' of the product and to mitigate against contaminants. Manufacturers and 

r'egulatory agencies are required by law to fnSUl'e (IUality of the product. 

n) the break down products i e. phenyls and amines are known to be toxic but were 

not analyzed in the EIS. 

Uesponse:-
Breakdown product processes for the herbicides were reported iu the In-Lake 

Trial Report, Annex B, Prof Nyangababo, .I.T. Studies of the Fate of WEEDAR 

64 and RODEO Aquatic herbicides Following Water Ilyacinth Treatments in 

lakf Victoria" pp. 1 - 3. 

0) sinking and eutrophication. 

Response:-
Comment addressed in section 5.1.3.3 of tire FDEIS 



p) water quality 

Response:-
Comment addressed in section 5.1.3 of the FDEIS 

q) the Section 20-25 of National Envirorunent Statute and Aniele 245 of the 
Constitution are very strong on the environment. Assuming that NEMA approves 
the spraying, any citizen will have the right to sue government. That Uganda has 
signed a lot of international instruments which required that other countries be 
consulted on this issue. 

The participants in this category recommended that: 

a) chemical control option be put aside and that Uganda should go ahead with 
biological and mechanical control options. 

b) Uganda should seek improvement of existing methods of control. 
c) the weed can be used for other uses including fertilizers and that this has already 

been tried. 
d) instead of spraying the weed with chemicals. the money for such activity should be 

used to support riparian communities and volunteers for manual removal and 
biogass, crafts production. 

e) the Control program should concentrate more on pollution control and physical 
(mechanical, manual) in areas of socio-economic concern. 

£) the potential of controlling the water hyacinth at Kagera should be re-examined 
with a view of strengthening it. 

g) Government should undertake more study on the candidate chemicals as we 
intensify mechanical and biological means of control. 

h) Ugandan scientists should collaborate with EC scientists on the chemical control 
option. 

i) the report is inadequate and could be improved if chemicals are to be used. 

Category Three: Views Challenging the Validity of the EIS 

This category of participants questioned the validity of the EIS as a sound basis for 
decision - making. Their position was based on the grounds that: 

a) the results were not valid as the tests were a one time application of chemicals 
where as for the effective control of the weed, repeated applications were necessary 
for long term effectiveness. 

Response:-
Because the herbicides proposed for use do not bioaccumulate, there was no need 
to multiple applications for these trials. Many studies have been carried out on 
these herbicides and the results are well documented. The International 
Program on Chemical Safety (IPCS), under a joint sponsorship between v~EP, 
ILO and WHO~ has carried out and disseminated evaluations of the effects of 
chemicals on health and the environment. This has resulted in the publication of 
"'Environmental Health Criteria" Vol. 159 on Glyphosate~ and Vols. 84 and 29 on 



2,4-D. This data is available at the Albert Cook Libl'al)' at Mulago Hospital, 
Uganda and can be easily accessed fur furthel' supportive data. 

b) the EIS does not consider community views i.e. those who eat fish and who drink 
the water. That this is a very seriolls omission. Hence the report invalid . 

Response:-
The DEIS does consider community views. For this reason an awareness 
campaign was carried out prior to In-Lake Trials in the villages adjacent to 
Wazimenya Bay. The DEIS also states that a similar campaign would be carried 
out if the chemical conh'ol Ol)tioll were to be implemented. (See section 5.1.12.1 
and Annex 9 Section 10). 

c) the costs of chemicals application were deliberately duwnplayed such as costs for 
the disposal, hiring of pilots and planes etc. That the cost estimates of the dilTerent 
contralmethods were seriously "doctored" (i,c, tltat they did /lot rcprcsC'1If a tmC' 
picture (!( cost a/lGZ\'.'iisJ, 

Response:-
The costs provided present an estimate within the range of chemical application 
costs for the USA (Haller, William T., pp. 147. Edited by Chal'Udattan, R., 
Labrada R., Center T. D., Kelly- Begazo, Christine. Strategies for Water 
Hyacinth Control. FAO, Rome 1996). llowever, in the same FAO report, a 
Ghanaian study estimated per hectare treatment at US$ 538 (de Graft Johnson, 
K. A. A., pp. 27). A South African Study, also in the same report, suggests lIS$ 
200 (R750) for aerial control of 50 hectares and $48 (R 180) per hectare for boat 
spraying. ( Cilliers, C.J., et.al. I'p. 97). Costs may ,'a 11' slightly from country to 
country but the range is within tht' estimates given in the DEIS. 

d) under page 20 of the EIS, no risk analysis on these three control options was done 

Response:-
A risk analysis of the three options was presented in a matrix table of 
cOlllpal'ison of impacts of the thl'ee. See Annex t, Table 10. 

e) considering the methodology used, the scientists were seriously constrained in 
terms of resources to the extent that they overlooked the ethics of science. That for 
example, only one control point was used and one treatment for each test plot. 

ResIJOnse:-
The study design was discussed with all par'ties involved and approved by 
NEMA. (See Section 6 Annex A for NEMA's appro,'al). The financial constraint 
was evident but it was also seen that trial data results are similar to studies 
conducted elsewhere in the world. 

f) the results were inadequate in as far as, for example, fish being judged on basis of 
posture, 



Response:-
In addition to posture, fish were also observed for mobility and behavior. It is 
recognized that anthropomorphic observations may be less than ideal but these 
were meant to give some indication offish activity. Therefore, fish were also 
analyzed for herbicide residue to lend actual evidence to any residue uptake by 
fish. 

g) the EIS does not indicate the impact the big mass of water hyacinth will have on 
the water quality. That because of the already high nutrient input, it will be criminal to 
add more organic matter to Lake Victoria as a result of decomposition of the sprayed 
huge mass of water hyacinth. 

Response:-
See section 5.1.3.3 on the impact of Decomposing water hyacinth to the lake 
bottom. 

h) recent rate of water hyacinth infestation was not stated in the EIS . 

Response:-
An estimated rate of water byacinth infestation based on previous studies was 
stated in the DEIS. No accurate figures can be given until a Geographic 
Information System study to investigate the levels of infestation has been 
completed. 

i) that the results in the EIS are questionable with regard to effects of dilution. (ref 
Page J./ of the EIS) . It was doubted whether one would expect to get 2,4-D in water 
after 14 days. 

Response:-
See results of laboratory residue analysis by two laboratories for the In-Lake 
Trials, Annex 9. 

j) no reference to presence of micro-organisms in the water was made in the EIS, 
although the presenter indicated that micro-organisms help to break down the 
chemicals. 

Response:-
See Annex B of In - Lake trials pages 2 and 3 for a discussion of microbial 
degradation of herbicides. 

k) how would herbicide experiments be expected to occur to the temperature and 
nitrates as an effect of herbicides application? 

Response:-
Question is vague and not understood. For information on nitrate levels and 
temperatures, refer to In-Lake herbicide trial Annex C, trial data. 

I) tests were used with hand held spray guns although aerial spraying is recommended 
in the EIS . 



Response:-
Both options are recommended in the study. Details of whel'e and what method 
to use will be developed in the Operational Control Plan (OCP) and would be 
based on the physical environment of the area to be treated. The tests carl'ied out 
were not meant to test the effectiveness of the application method but rather the 
efficacy of the herbicides. Studies and experiences from other countries that have 
used aerial spraying can be sought. 

m) the EIS completely ignored all the major requirements for EIA as recommended by 
NEMA e.g. description of what is proposed; existing and projected environmental 
impacts; a complete lack of a detailed analysis of risks. 

Response:-
Theses major l'e(luirelllents need to be sllecified in order for this question to be 
answel'ed. A description of proposed action was clearly stated in Chapter 2. 
Existing and projected impacts are dearly laid out in the study and in almost 
e\'ery section of chapter 5 and Annexes. Analysis of l'isks has also been carried 
out in val'ious sections of the study with matrix tables of comparison of impacts 
provided. 

n) the EIS is a set of individual reports bound together without integration, hence 
contradictions are evident. That there is a flaw in linking the results to the conclusions. 

Response:-
The DEIS is not a set of individual reports. The main study integrated the 
reports by providing conclusions and recommendations and Annexed individual 
reports at the end of the main document for further references. 

0) the EIS does not provide a monitoring strategy: That it does not indicate who are 
responsible for monitoring and in the event that something goes wrong who should be 
responsible. 

Response:-
The EIS does mention that llIonitoring will he conducted b)' the lead agency 
(MAAIF) assisted by NEMA. All In-Lake emergent'y protocol was developed 
during the trials indicating authorities to contact in case of emergency. 

p) the cost benefit analysis of the various control options was not given. That the cost 
of loss of income for fish exports if chemicals are applied was not made nor was the 
cost of legal suits if instituted against government given. 

Response:-
The cost benefit analysis was given for the No-Action Plan which renected the 
loss that would be incurred if the hyacinth was not controlled and continued to 
impact fish. A costing of the loss of fish for export as a result of herbicide 
application was not done because it is not expected that herbicide residues would 
be present in fish tissue leading to rejection. 



q) the scientists should have done better but infonnation is insufficient. That for 
example, what was the effect of the algal increase in the lake. 

Response:-
The effect of algal increase were considered negligible and transitory and would 
be an insignificant fraction of that normally found present in the lake system. 

r) it was not shown whether the fish tested was the same fish present during the 
spraying. 

Response:-
Fish collected during the In-lake trial did not reveal any herbicide residue in 
their tissue. These fish, whether or not they were the fish originally in or around 
the plot at the time of application, would have been exposed for a period 
sufficient to absorb residues since they were captured within the treated plot. 
These herbicides are not fat soluble and cannot build up or accumulate in fish 
tissue, and if these herbicides were ingested they would have been excreted 
rapidly. The fact that no residues were found in the tissue is an indication that 
the herbicides degrade and dissipate quickly. 

s) the socio-economic component is lacking in the E1S. That the calculation of costs 
presented were not fair e.g. the 45 million CS dollars per year l7ganda earns from fish 
exports were not reflected. 

Response:-
The Socio-economic component was addressed in the EIS in section 5.1.17 

t) the EIS does not indicate how handling of chemicals with respect to the scale of the 
applications is to be done, how they will be stored, handled and how accidents and 
accidental spills will be handled. That no mention of precaution in handling the 
chemicals was made. 

Response:-
See herbicide labels and Material Safety Data Sheets annexed in DEIS. 

The participants in this category recommended that: 

a) the EIS is quite incomplete and the public hearing should not be used to endorse 
the use of chemicals 

b) the EIS appears to advance the cause for chemical control and not the other 
methods and therefore must be invalidated. 

c) a lot of statements in the EIS should erased because the results cannot help us to 
draw any conclusion. These results should be used only as pointers but the findings 
should not be used for decision making. The EIS cannot be used as of now to 
recommend use of chemicals to control water hyacinth. 

d) there are areas of serious insufficiency in the document which raises the question of 
the validity of the report for decision making. 



e) the EIS should be considered inadequate with respect to conforming to NEMA 
guidelines; adequacy and conclusiveness; examination of positive aspects of water 
hyacinth. 

£) the EIS be rejected and should not be used as a basis for decision making and the 
EIS should be re-done. 

Response:-
Based on the responses given to the comments above, it is evident that the DElS 
was not well read by the people who contributed to the cOlllments. There is 
therefore no sufficient basis to reject the DEIS. However, additional information 
has been added to the final EIS strengthening the areas of concern as noted in 
the public views. It should also be noted that since two of the three proposed 
options from the DEIS have been accel)ted, "ejecting the entire study then 
contradicts the validity of the decision to al)prove the mechanical and biological 
options. The third component (herbicide control) has been strengthened to 
renect issues raised in the public heal"ing. 

Category Fou.·: Participants who Raised Questions That we"e not Answered 

This category includes those who asked questions but did not get answers either from 
the presenters or the audience itself. The questions are summarized as follows:-

I . That the company which was used to carry out the EIS i.e. Aquatics Unlimited, is 
stated to be notorious for concocting data regarding herbicide tests. That what 
assurance do the people of Uganda have that Aquatics Unlimited will not end up 
doing the same? 

Response:-
This statement is false and misleading to the public. Any proof that Aquatics 
Unlimited is/or has been notorious for concocted previous data should be 
forwarded for review. 

2. What assurance do we have that this is not a plan to kill Ugandans in the future? 
That supposing spraying is risky to human beings whu would be responsible? That 
if we use this report to make a decision, can we handle the eventualities? 

Response:-
Aquatic herbicides =lre used in many parts of the world. Similar studies ha\'e 
been made ill other pa.·ts of the world. These studies should be consulted if in 
doubt. 

3. That water hyacinth already exists here. There are already economic activities 
related to water hyacinth Would it be possible to underscore control of water 
hyacinth using these options other than spraying? 

Response:-
Utilization, if proper permits are issued, can certainly be part of a 
manual/mechanical removal program, but should not be confused as a control 
measure. 



4. Whether the EIS identifies areas where the Ministry of Health could help the local 
communities on health issues. 

Response:-
The EIS in Annex 1 section 9 In-Lake Herbicide trials emergency medical 
protocol provides information on first aid treatment, and provides names of 
Doctors who can be contacted in case of emergency. As these herbicides and 
hundreds of others are presently in use in Uganda, it is expected that the 
Ministry of Health, Hospitals and medical practitioners are aware of treatments 
due to various exposure routes and have experience in conducting such 
treatment. 

5. Whether herbicide degradation products were also measured other than the original 
chemicals? 

Response:-
See above response in category 2 (0) 

6. Whether the Attorney General has been consulted in case of loss/sabotage to fish 
exports through spraying 'With chemicals. Or what are the legal implications of 
suits being instituted against government for loss of income by 'C gandans or fish 
exporters. 

Response:-
Comment noted. This is, however, out of the scope of the study. Herbicides if 
properly used would not create a loss of fish revenue. 

7. That the public is in a dilemma. The water hyacinth is a natural endowment. To 
what extent can we eradicate it or create utility out of it" 

Response:-
The water hyacinth is an exotic and noxious weed and should be controlled as 
much as possible to bring it to maintenance levels. Any positive natural 
endowment the water hyacinth otTers is far outweighed by negative impacts the 
weed imposes on the country. Eradication of the weed is not possible, utilization 
is addressed above. 

8.The research has not put into consideration ethical considerations and the human 
concerns. What efforts are being put to control the source of the weed? 

Response:-
Human concerns have been researched for many years by other researchers and 
have found when handled properly there is no threat. These herbicides, in 
addition to many others, are presently used in country in fanning practices. A 
boom and conveyor have been installed at the Kagera River. 

9 . What practical evidence can be present on the safety of these chemicals How will 
the government adjust to the loss in revenue if fish is not bought') 



Response:-

Practical evidence on the safety of the chemicals was seen from the trials done in 

Uganda and additional material presented in the DEIS. Issue related to fish 

have been addressed above. 

10. There was the problem of involvement of interested parties in the study hence the 

omission of social component, economic and other dimensions. 

Response:-

Question is vague. Interested parties should be more clearly identified. 

I I. The Florida lakes where the chemicals spraying has been done do not contain fish 

of commercial value and are of 110 value as a water source for domestic use. 

Response:-
This statement is false and misleading. Florida lakes are intcnsi\'ely managed, 

are considered to have vel)' high aesthetic and monetary value. support 

commercial as well as a very lucrative SPOl"t fishel)" supply industrial and 

irrigation water, and are important sources for replenishment of above and 

below ground aquifers which are sources for domestic use. 

CllAPTER FOUR 

REPLY BY THE PRESENTERS TO THE ISSUES RAISED 8Y THE PUBLIC 

After the participants in the public hearing had presented their views, the presenters 

mentioned in Chapter Two to this Report were, one by one, given a right of reply. 

The outstanding replies were that: 

I. On the issue of not mentioning the fact that the chemicals are not dangerous to 

phytoplankton, the response was that the two candidate chemicals are not algicides. 

They are herbicides. They would therefore not have a direct elTect on 

phytoplankton. 

2. That the form of2,4-0 which was mentioned by a participant and was used in 

Sudan should be specified. To the presenter, the Sudan team used 3 forms of2,4-0 

and recommended the amine form for use. It is this amine form that was used in the 

EIS . 

3. Glyphosate does not release phosphate directly into the lake and that herbicides 

were monitored for 14 days and more 

4. The breakdown of the Glyphosate molecule into other components was assessed by 

first subjecting the samples to Qualitative analysis before the quantitative analysis. 

This pemlitted analysis of the presence of any other degradation products that could 

arise from 2,4-0 breakdown. 



S. On the fear that 2.4-D could contain a contaminant called Dioxin that could cause 
environmental problems. This was not the case with the candidate 2,4-D to be used 
under the proposed control programme. 

6. They assured the participants that there is information sharing between the three 
East .!\frican countries under various organs. such as Lake Victoria Environmental 
ManaQement ProQfamme and Lake Victoria Fisheries OrQanization which is vet to - - -., 
start. 

7. On using water hyacinth as an economic good. the problem of accessibility to the 
weed could limit this option. 

8. On the fear that the sprayed water hyacinth could decompose under the lake, it was 
stated that there is also natural deposition of organic debris from the living water 
hyacinth even without spraying. The mixing of the lake waters could minimize the 
problem of localized eutrophication. 

9. On the EV fish market. it was observed that this could be a marketing problem. 
That this could only arise if "tones and tones" of the chemical are to be applied in 
the water. 

10. That even the water we drink from :\ational Water and Sewerage Corporation 
could be potentially toxic if it were not treated to an acceptable concentration. 

1 1. That cleaner technology should be adopted to minimize pollution of the aquatic. 

12. That the toxicity of the chemicals on Fish was not addressed. 

13 . On the concern that the algae can inciease phosphorous accumulation in the water. 
a presenter wondered whether uganda should consciously add an algae stimulant 
to a lake already suffering from eutrophication. 

loot That the resident lake-edge water hyacinth is now infringed upon by other 
macrophytes. Consequently, the lateral rate of expansion of the weed has not 
increased in both Lake Kyoga and Lake Victoria. The initial high proliferation rate 
is not what we observe now. the only remaining main sources of active proliferation 
is now in Murchison Bay. However, they noted that this should not downplay the 
magnitude of the problem. 

IS. That Uganda needs to take a long term and holistic view of the problem taking the 
holistic ecosystem perspective. One presenter cautioned that we don't want to 
control a monster with a bigger monster 

16. That the study protocol was adequately reviewed commencement of the study. 

17. On regro\\<th and regeneration, it was observ'ed that during the process of spraying, 
the suckers that are below the lush leafy plants may be missed. This represented the 
10% balance of the uncontrolled weed. This would require other options including 
applying another spray or using another control options. 



18. That there is variability on water hyacinth growth. 

IC) . That there was not enough efiorts done to integrate the EIS, the results of all the 
scientists, although an attempt to do so was made. 

20. On the concern that the number of samples taken for water quality analysis was 
small, it was observed that sampling on land is two dimensional while in water it is 
three dimensional. The number of samples was as high enough, as up to 153 
samples. That the acidity of the plots was uniform both in sprayed and unsprayed 
plots. 

21 . That after spraying the massive sinking did not occur immediately. 

22. On water hyacinth multiplication rate, it was observed that one water hyacinth 
plant would give rise to one million plants after one year. That this should be taken 
into account in designing an intervention measure. 

CllAllTER Ji'IVE 

CONCLUSIONS 

A Summary ofthe Major Highlights 

At the conclusion of this Public. Hearing, I was also presented with a summary of the 
main highlights of this hearing as was seen from the point of view of the Rapporteurs. 
Of course this summary helps to ease the issues at hand and points of agreement. They 
were presented as follows : 

I. Most of the presenters were of the view that no changes are observable when the 
candidate chemicals were applied using the diITerent parameters mentioned. 

2. Exceptions were also observed in certain areas such as use of Round-up showed 
faster multiplication of algae etc. The efficiency test was found sufficient to injure 
the plant significantly. 

3. That information was received to the etTect that: 

a) chemicals may be toxic; 
b) the water hyacinth proliferation has stabilized in the lake; 
c) that mechanical/manual control has proved elTective; 
d) that the candidate chemicals do not kill the seeds of weeds, 
e) there is need to focus on pollution control from point sources; 
f) that in the long-term the biological control is w;eful ; 
g) that radiation should not be used as it was not necessary, 
h) that those who can put the weed to economic use should approach the 

Mirustry of Agriculture, Animal Industry and Fisheries for further 
discussions, 

i) there is need to explore collaboration efforts with Government of Uganda 
Scientists on the issue of exports to improve on marketing strategy with 
consumers of fish. 



4. there was also commendation of the Ugandan Scientists for the good work done. 

B Major Issues to Consider in Decision Making 

Having read the main EIS Report and having presided over this Public Hearing, I wish 
to draw the attention ofNEM..A. to the following major issues. among others. that may 
be considered when making a decision on the proposed control programme. These 
issues are arising out of the opinions expressed by the public in this hearing. 

A.. The Public Hearing indicated that mechanicaVmanu.allbiological methods were 
found to be environmentally safe and should be considered by the Executive 
Director for approval without further delay. 

B. Whether Uganda' s international obligation will be affected by application of the 
candidate chemicals. There is need to evaluate carefully the implications of legal 
action against the Government in case a candidate control option is used. 

C. You should consider whether the EIS is adequate in the following areas : 
i) being balanced in the approach used to evaluate the various control options; 
ii) the scientific methodology was adequate to capture the required evaluations: 
iii) the results of the entire experiments were scientifically and adequately 

analyzed to provide an honest and accurate conclusion: 
iv) costs on or effects on exports of fish: 
v) the chemicals can cause further proliferation of the problem because of 

increase in nutrient levels. Whether we should increase more nutrients; 
vi) impact on organic matter accumulation; 
vii) effects of repeated chemical application; 
viii) whether the EIS should have been replicated at different sites in order to 

achieve better results: 
ix) whether human health and biodiversity was well considered; 
x) whether aerial spra}ing can be based on the results of hand held 

applications: 
xi) whether the Report followed ;-..C:\-t\. guidelines. 

D . Whether the costs as analyzed in the repon present a correct/true picture of 
statistical analysis. 

E. Whether mitigation plans contained in the EIS are sufficient to contain any adverse 
effects including risk analysis toxicity of the chemicals. The toxicity of the 
chemicals was also put under question. 

F. \\-l1ether there was adequate input and consultation from the public or the local 
community on the EIS and such input ieflected in the EIS. 

G. \\-l1ether adequate institutional arrangements are contained in the report for 
morutonng. 

C THE WAY FORWARD 

Before the conclusion of the public hearing the Executive Director of~cMA provided 
the way forward by stating that the public view not withstanding, other aspects will be 
considered in arriving at a decision. That \lA .. AIF is not the only Lead Agency on this 
matter, others include ~finistry of~atural Resources. i\tfinistry of Local Government, 
riparian districts. etc. ~cM-\., however will not be swayed to make decisions not 



backed by technical soundness. That the views presented in the public hearing will be 

taken into serious consideration in making a decisioll. 

l3efol e the cOllclusion of I he public hearing. I appealed for lIlore public cOlllmit men I in 

the control of the weed . 

I then adjourned the public hearing at 6.1 Op .111 

Prof. John Sebuwufu 
Presiding Officer 

Date: 30lh Jul,", 1997 
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I ANY CORRESPONDENCE ON C/i\1lr-;/l/2il ' 
IllS SUBJECT rLEASE QCOTE NO... ... The Republic of Uganda 

l 

5th November. 1997 

CQNFIDENTIAL 

The Executive Director 

NEi\'IA 
Kampala 

RE: APPROVAL OF THE E:'\iYJROi\'!\lE:\TAL I~lPACT 

ST.-\TEI\IEI\'T FOR TilE PROPOSED "'.-\T£I{ HYACI~TH 

CO~TROL PROGR-\:\I\IE 

Your letter Ref: NE~ IA 8.3 (undated) recei\'cd on I I th September. 1997 

refers. 

The i\'linistry of Agriculture. Animal Industry ~lIld fisheries noted \\"ith great 

concem that no sooner \\'as this confidential letter received than press 

statements were made by your ~L1thority before consultations could even 

begin on this important matter of national interest. This has needless to say, 

led to missed opportunities for teclmical discussions and has created a less 

enabling em'ironment ror decision m~king. 

As ~ consequence or the directi\'e by lhe Policy Committee on the 

Environmenl (PCE) during its meeting held on 31 st October. 1997 we have 

been directed to reply to ylltlr C(lITCSI'onlicllcc nn the isslic. 

The rollo\\'ing ~l\"e comments and responses to issues raised in your 

correspondence on the proposed waler hY~lcinth control programme 

submi lted to you by Illy i\.\ i n istr~ ' : 

1. General Comments 

1.1 '{our deciSion has been taken without an exhaustive revle\.v of the 

DElS. \Ve should hm'e been accorded an opportunity to respond to 

concerns that NErvlA anu other stakeholders havc expresseu over the 

DEIS before reaching this decision. Indeed NEMA's draft 

I ' 
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""Guidelines for Environmental Impact Assessment in C ganda. 
JulY 199T' Drovide Tor this (Pg:. ~ O Fig:. 2. l ELl.. Process Flow 

... ... --
atuched'). The decision I'\"ouid thus ha\'e been taken on the basis OT~ a 
Fin:1l Environment Im2~C : St::tteme:1t (FEIS ) rather than the Draft 
Environment Impact St:lrement \ DEIS) as \vas the case. It is only 
appropriate to assume that a tinal decision has not been reached 
if the \"EYIA guidelines for IIS is anything to go by. 

Please nOte that the :-; atim:al E:1\'lronment S Larute (l995) ITom which 
:-;E\L-\ den\'es its author:~:; l'epeatedly emphasises: · ; ~E:VI...\. in 
consultation with the lead Agency~~. for any decision on most _ c • 

env:ronmental concerns . The la"" makers. in their wisdom. kne",' 
that expertise lies with the lead agency. '\-L4.....-\IF is the iead agency 
on r:l2.t~ers or~ \\'ater hyac:!:Ih conn-ol. I~ has the expertise 2.:1d is 
Jac~~d up by expert adyise to eliminate any danger due to 

amateur operational conn'oJ program. 

\tlA. -\.IF notes that the "::"-' E~I.-\. proposed Draft EIA Regulations. 
1997'~ te:1ds to undem::::~ :~e 7'ole of ~he Lead ,-\.gency in consultation 
"Ina' de"';s;on r.i~k;n(j ';')-'-nc"s<:; (-erer'o -(") lQ (. ~) l8 (,, 'j .,..!. ", "0'-I.J. \""4 1 .. ':'J.c..:. 1 =- 1-'" \... ..... ~ .. 1 "L _.. U . _" - . .. - . .. -_. -

lnG :~). It is advised ~~.:: :or public projects. the Executive DirectOr 
m:J.KeS a dec:sion only' a:':e:- due consultation \vith the Head of the 
!'eie': 2.!"!I Le:J.c .~,gency: \,~:'L-\. org:lI:S such :J.S the ;\,EvL-\. BO~if(:: and 
I~1e Policy C0r:1iT.i ttee or: s::' .. ~ronr:1e::t. 'IAAIF was not houn~ 
this c!r::tft regulations during the DIIS. hut bv the ~3tion3J - - , 

En\'ironment Statute. I: eX'Jecrs :1.:r:her consultation \\'ith :-;E:v1.-\ 
beICL'e :J. final decision :5 :-e::lC~\ed as per Ihe starute. 

You appear not to ha\'e exercised caution when gl'vmg \veight to 

ooir::or..s eXDressed bv r.:e:uoe:-s of rr,e Dublic who particioated durin£ .. ... '" .. ...... -
:he ~ub!ic he::lring. Such c3.ution \\/a5 essential for nvo reasons. First. 
3. n~::~ber or the par::c :pan:s \vho ~xpressed their views lacked 
technical knowledge en procedures for evaluation of herbicides. 
SeconC!Iy~ a sizable propor:ion of the Wlrticipants had interests on 
specific control options :md thus lacked objectivity in their criticism 
of t!:c-control srr::negy p!,QPose~ by :'LA..-\IF. 

, 
I 
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Examples include: 

ti) f\lembers of such NGOs;:Is "Keep Uganda \Vater Clean 

and Proouctl "c" \\'ho foresce monetary (J~in if resources 
• 1:1 

are concentrated on manual control inspite of itS 

shortcomings. 

(ii) t\,lembers or the "Uganda Soil Associ::ttion" who are 

de\'eloping a proposal for funding on utilisation of the 

water hyacinth tar manure production. 

(iii) f\.lembers oCthe "Uganoa Elwironment Protection 

Network" \\'\10 ha\'e been shopping for funus to develop 

a lucal \\ ' ~ller hyacinth harvester. 

People belonging to sLich groups were I ikely as thcy indeed did. to 

discredit any control method \\'hich they pcrcci\'e to be incompatible 

with their own interests (e ,g. letter by I-Ion . Lukyamuzi attached). 

1.3 NEMA's interest in the [1.\ process should have been ensuring that 

valid and reliable data are generated that C~lll help in informed 

decision making. This was MAAIF's belief. Hence. throughout all 

the stages of the EIA and particularly the chemical verification 

process, procedures and methods llsed were presented to you for 

technical review and approval. It is therefore extremely surprising 

to note that N EfvlA appro\'ed the studies and preferred to be silent 

over the alleged technical fla\\'s. 

1.4 For some unexplained reJson, most of the concerns you raised in 

your decision appear to be based Oil the premise that IVIAAIF is 

proposing chemical cOlltrol as the sole method to bring the water 

hracinth unuer control. The DEIS is very clear on the proposed 

integrated control strategy which entails I imited and selective use 

of herbicides . One therefore finds it dinicult to justify raising such 

questions as those in section e(i), (iv), (\') , (vi) and (vii) of your letter. 

It would appear that NEMA adopted wholesale the attitude of those 

participants at the publ ic hearing who were opposed to the integration 

of herbicides in the control strategy. Nearly all such participants 

., 
J 
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appeared to suggest In ~nelr contributions that NL~.:\IF was taking 
chemical control as a 50ie preferred option. This is not the case. 
The implications or yOl.~r -:ecision could arlec! terresnial crop 
productions as the t'\\'o :::::-vic:des' aClve ingredients are registered in 
Uga::ja by the authorised boey for do.y to day use by fanners. 

Comments on Specific r ssues 

2 (a) ...............•........ technical flaws in data collection methodology 
at various stages of chemical verification ................ there are 
threats of serious and irreversible damage the principle of 
precaution should apply ..... :· 

ResDonse: 

In vour ler"e'" \·ou'" .;.~~ ... ;..,,, .. ;""';: ~or. ';',c:on i- 11rcrel'v l·-"'·~luen/~Q'; 'b\' 
• LL .&... .. I....I.~ ........... _ ... t".O. ...... 1 ... _ \.. .. L .. Ll..;J. ...... ,:::, ... = .. ....L1 ... "",,-.....1. _ 

opinions expressed by ~ar:::c:par:ts ::It the public hearing. This is 
rather unforrun:.lte. ,-\5 ?oi::.:ed ou: in 1.2 above. such opinions 
expressed ignorance of ~roc::c.~res e::1ployed in pe~ticide e\·aluation. 
Detailed comments on ::-::5 iss'Je are 2:: \'en in "Comments :.lna Issues 
Raised at the Public He:':':-::1g" J.ttachec.. 

The DEIS does not identify any threat of serious and irreversible 
damage in the chemic::!l control option if herbicides are used in 
accordance with the label guidelines. but it does mention the 
preco.utionary me8.sures :0 be :aken (see section 5.1.12). The principal 
or nrecaution has bee:: ::l!)D!iec. in several sections of the studY'. ... .. ... . . 
addressing the need to 2.Jicie to the herbicide labeis and :V1::J.terial 
Safety Datl Shee~s (see se2~icn 9 :\r.nex 5) as the main precautionary 
me8.sure. as \veil as the ·.:se O ~· prope:-:y [[:.lined and licensed AquatIc 
Herbicide lppiic:ltOrs. Dr.:: :lnd s:Jill control ~as also been 
emD'nas~ZeQ' (se~ ;::.:>.~rl· "'"' n ()\ 1.....l '"'"' .... \...'-1. UL ........ I, 

The precautions provided on the hervicide labels and ~ISDS would 
prevent negative econor.::ic impact from loss of income in fish expon, 
beco.use herbicide residues are not expected to be found in fish 
tissues above acceptable le,'el. 

I 
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2 (b) "the socio-economic analysis as was demanded in the study 

protocol did not take into account the concerns of the public as 

was required through the scoping process. No public reactions 

''''ere included ill the EIS as to the \'iability or safety measures~ ~' 

Response: 

Concerns of the publ ic werc clearly addressed. with the first 

indication of public in\'o!\'emcnt beginning with the expanded 

scoping process. where significant issues \\'ere identified and 

addrcssed in the DEIS. Conccrns of the public and reactiolls can be 

found in Annex 3 of the scoping document, (after pg. 17), with the 

reactions of the public in the scoping process and names of the 

p:.lI'ticipants in the public discussion listed. A scnsitization exercise 

was carried Ollt prior 10 the In-Lake Trials (see Annex A In-Lake 

herbicide Trials protocol. section 10). Section 5.1.12.1 describes the 

kind of sensitization thai was carried out during pond trials at 

Kajjansi. The mentioned processes indicate that concerns of the 

public were taken and addressed. Public reactions to the viability or 

safety measures which were recei\'ed during the public hearing of the 

DEIS of 30th .Iulv 1997 \\'ill be documented in the final EIS as the 

draft EIA guidelines of NEMA propose. 

2 (c) " .................... the EIS docs not make reference and analysis of 

risks involved to the l;ganda economy particularly ......... the risk 

of losing the fish export market .............. :. 

Response: 

The measures recommended for control of the water hyacinth were 

seen to improve the fish export market in the long run. The No 

Action altemative was seen to have the more serious economic risks. 

If herbicides are used in a manner consistent with the DEIS 

document. and considering that EU countries which provide an 

important market for fish use the same herbicides in their individual 

member countries (see 2.1.1 par. 7), it is assumed that rejection of 

fish should not occur unless residues of the chemicals are found in 

the fish tissues above established MeL's. 

5 
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The risk and liabilities or iish consumers or the export market were 
seen to be greater if the water hyacinth were allowed to continue 
growing at the present r::ne. If there were any loss to the fish export 
market from herbicide control measures~ it would be temporary 
and would likely be based on emotional reaction rather than 
scientific 'fact. These particuiar herbicides have been used in many 
parts of the world and o.re approved and certified for use in aquatic 
environments by regulatory agencies around the world. 

_An overall impact on bke productivity (fisheries) was estimated in 
Section 2.3. page 22 of the DEIS. 

It should be noted that ~je t!1fe:u by El" to ban C gandan fish is not 
correct (El" :\ore no. : :98. 96, EGR-mk attached'), El" actually 
endorsed ·· . .limited chemic~:l1 inter\'entions for rapid short term 
control...~' :lS provided i:-:. L \ "E:VIP Project document, Also ~ please 
note the misinformation by the Ilsh processors through their 
associo.tion CFPEA. in ~::e sace attachment (letter dated 3/9/96 2nd 
pg,) that ·~ .... chemicals earmarked for use are 2A-D. Glyphosate .... 
non-selective .... persistent in the environment and ... toxic to 
animals and humans~~. They do not mention dosage hence is 
completely our of comexL. l"FPEA in ignorance assumed that 
Ugo.nda was planning 0. ::::::..ssi,:= use of herbicides to control the water 
hyac:nth in its waters, I: W2.S based on the fear that under such 
circumstances, ±lsh \vouic be contaminated with herbicide residues at 
levels beyond accept:lo ie ii!:' tirs, ~LA......\IF in the DEIS does not 
propose "massive use 0:- herjicides" and the chemical verification 
study has cle:rrly sho\vI: itat when used in the manner proposed by 
MA_-\IF there is no c:::::.nce :hat fish will end UD with herbicide , 
residues beyond acceptable li~its. It is also worth pointing out here 
that Cganda. as a nation should strike a balance between short 
term and long term gains . 

2 (d)" b b'l' f I I' .• . . ................ strong pro a 1 Ity 0 ega SUIts •••••••••• . 
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LETTER 

The DEIS does not anticipate any health mishaps or loss of income in 

fish trade if herbicides are used in accordance with the label 

instnlctions. 

The expert view on this issue is that Hthe pesticide label is the law". 

In other '.vords for any aggrieved party to succeed in such a suit, it 

should be proved that: 

(i) the herbicide \Vas not used in accordance with the 

instructions on the label: 

Ui) that fish were :.1dulter~lted with herbicides on the basis of 

a particular set standard. 

2 (e) "Insufficient information or evidence provided in compliance 

with Uganda's international obligations .......... " 

Response: 

In the Lake Victoria Environment Management Project (LVEMP) 

document of June 1996. the three Govemments (Kenya, Tanzania 

and Uganda) and IDA, in a Tripartite Agreement reached on August 

5 1994, it was agreed that ";herbicides used in the water hvacinth 
~ 

~ 

control program will be acceptable to IDA, they will be used 

sparingly, in strict, selected and confined areas, all persons 

applying such herbicides will be trained in their safe and 

appropriate handling and use, and mechanisms for careful 

monitoring of herbicide use will be established" (see Part 1I, page 

49 (g) of DEIS). In addition, Chapter 4 of the DEIS identifies 

intemational and regional agreements in place that have or may have 

a bearing on the water hyacinth control program. 

During the public hearing of the EIS it was clearly pointed out t-hat 

under the Lake Victoria Fisheries Organisation, the riparian states 

have consented to control the water hyacinth through an integrated 
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2 (e) i 

strategy involving limited use of herbicides (~loU Council of 
:vlinisters L VFO attached I. In any case what is imponant at this stage 
is for Uganda as a :1ation to identify the most effective and 
environmentally friendly sTrategy for control of the weed before she 
can sell to other riparian Si:~i:es. The Sudan and Egypt are among the 
pioneers in the Nile Basin to use herbicides for aquatic weed control 
and cannot justifiably m:lKe an issue over the matter. 

'~"Vhereas the IIS eludes to herbicides as having no 
significant impact ........ the same IIS ................ alludes to 
possible risk by stating that ...................... herbicides will not 
be used where they will have adverse effects ................... " 

ResDonse: 

This is not a serious cor:~:2.cic:ion. It should be appreciated that the 
safe~y of the herbicides :.:-e pardy accounted for by factors operating 
in the environment in wtich the herbicides are being applied. These 
factors render the em'ironment self-mitigating. In the lake 
ecosystem. such factOrs include the l::!.rge volume of water~ water 
currents. long pnotOperiocs. :lmbient temperature etc. that result in 
high rates of dissipation or the pesticide. In a water abstraction point, 
ho\vever. such IlCtorS :lre iirnited and hence the risk of the herbicide 
haying: adverse effects. 

In accordance \vith herbic ice l::!.bels. it is recommended that 
restrictions should be obse:'ved for Dotable water and irri£ation for a 

L -

specified period of time or until \vater falls within acceptable 
herbicide residue limits (see herbicide labels in .AJmex A section 7 of 
the DEIS). 

:2 (e) ii ~~Although a single application was used during the trials, 
......... it is necessary to carry out multiple herbicide applh.~ation. 

Hence, further studies .............. to rule out ....... impacts such as 
accumulation of herbicide residues via the food chain." 

8 
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Response: 

LEDEn 

Section 5.1.3.2 clearly states that the herbicides proposed do not bio

accumulate via the food chain. There is an enormous amount of 

information and literature available on thi~ topic per the 

references provided in the DEIS. Further studies are being referenced 

(see the' following cited \Vorld Health Organization literature, 

Environmental Health Criteria 159. Glyphosate. pp 52-54; 

Environmental Health Criteria 29, 1994. lA-Dichlorophenoxyacetic 

acid (1,4-0) pp. 32. 1(84). 

It is not true to say that one has of necessity to conduct residue 

analysis on organisms that have been subject to multiple herbicide 

application in order to generate information on accumulation of 

herbicides via a food ch\lin. 

The key to this phenomenon is to demonstrate that: 

herbicides indeed end up in the organism' s tissues: 

the concentrations of herbicides in the organism's tissues is as 

high or higher (by some bio-multiplication factor) than what 

occurs in the environment. 

If the above are demonstrated especially in the storage or edible 

tissues of the organism e\ 'en after a single herbicide application, then 

it is reasonable to conclude that the herbicide has a high potential to 

accumulate via the food chain. It was on the basis of this scientific 

principle that this particular aspect was studied and the information 

generated is thus scientifically sound. Please note that the 

formulations used in the experiments were water soluble. Simple 

science tells us that they are not lipophilic and can 1I0t be binded 

to adipose or fat tissues that stores substances in any organism. 

They are thus excreted in the environment. Bio-accumulation is 

not therefore anticipateo. 

2 (e) iii "Given that the fish was not confined ............. , it is not 

possible to draw scientific conclusions to support the 

results of the tests ....... " 
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Response: 

LEITER 

The Kajansi pond trials did include fish observation and residue 
sampiing in an environment which was isolated and protected from 
outside interference. He:-bicide residue analysis shows that levels 
never exceeded the CSEPA. }vlaximum Contaminant Levels and it was 
reported that no fish mOIlality was ooserved (See Annex 8: Kajjansi 
Pond and Kituza lab Trials Report. Table 11. Page 35 and Page 31). 

The In-Lake Herbicide T:-ial \\'as conducred to provide results that 
would be similar and eXiJected from an actual control exercise. Prior 
to herbicide application attempts were made to confine fish in cages 
within the lake, yet this ~J[oved futile as a narural environment for 
survj\'al or' \vild fish \\"25 r.or achieved. Protecting mal plots from 
interie-;ence's such as '.'.':lIe:- C:.lrrents and biota movement would not 
have provided a true pr.ysic21 lake e;,\'ironment simation that wouid 
be expected under a romine herbicide conrrol program. 

F ish collected during the In-' ake He:-oicide trial did not reveal any 
herbicide residue in their ~issue, These rish. \vhether or not they \vere 
the :15h originally in or 2:-ou!1d the ~iot at the time of application. 
would have bee;1 expo sec: for a pe!iod sufficient to absorb residues 
since they were c:lpnlred \\:ithii1 the rreared plot. These herbicides are 
Water soiuble and do nO[ :;uild up or :J.ccumulate in rish tIssue. and i:
these herbicides \vere ingesied they \vould have been excreted 
rJpidly. The fact that i!O re-::idues were found in the tissue IS an 
indication that the herbicides degrade and dissipate quickly. 

Additionally. revie\vs by the \Vorld Health Organization reveal that 
"Glyphosate is not expected to bioaccumulate in view of its high 
water solubilitv and its ionic character. This was confirmed bv . . 
several laboratory experiments ''\lith fish~ crustaceans. and 
molluscs and by field experiments.~' (Glyphosate, Environmental 
Health Criteria 159. International Programme on Chemical Safety. 

, -
\VHO. 1994.) 
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Please also note that the objective of the inlake trials was to evaluate 
the impacts of the herbicides under natural environmental conditions. 
It would have made no scientific sense to interfere with the natural 
environmental conditions while trying to detennine the effects of the 
herbicides under natural conditions! 

It is worth noting here that this phase of the chemical verification 
process followed the e\'aluation of the potential impacts of the 
herbicide in Kajjansi ponds where fish and other biota were within 
the confines of the ponds and where wave interference was non
existent. The Kajjansi pond experimental results are consistent with 
those of the in-lake trials and if one has doubts on the latter, surely 
there is no reasonable ground to doubt the former! 

2 (e) iv .' .... water hyacinth infestation in lake Victoria was 
estimated at approximately 4000 hectares at the end of 
1996 ...... Further, the EIS does not state how many times 
spraying will be done .................... It is nut clear whether 
the first application will be followed by ............... repeated 
applications and if su the potential cumulative impacts 
are not analysed." 

Response: 

The actual amount and finer details of the biomass targeted for 
herbicide control was to be developed in the Operational Control Plan 
when herbicide control option had been approved and a monitoring 
program of the infestation is in place. The 20 times separate sprays 
suggested above is a mere assumption. The proposal looks at an 
integrated approach. Priorities and areas for control would be 
developed depending on the physical characteristics of the area and 
assocIated water uses . The DEIS does not state at anyone time that 
4,000 hectares will all be t::ontrolled by herbicides alone. (See section 
5.1.3.2 Potential Impact from Repeated Chemical Control Measure). 

I 1 
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The key to the issue of c'..lmularive effects is the time it take the 
environment to cle:1r the he:-bicides. The study showed that seven 
and fourteen days afte:- appiication. glyphosate and 2.4-0 respectively 
\vere non-detectable in the \\·;:lter. It is therefore reasonable to assume 
that a repeat application considerably eliminmes the dangers of 
cumulative effects of the ~erbicides . 

:; (e) v •• As far as the efficacy of the chemical control option is 
concerned ................ not effective in controlling the weed. ~' 

The DEIS does not in ar:y way suggest that chemic:1l conITol IS a 
magic cure to the weed ;Jrobiem but rather that it is a tool which if 
used along with others C2.:1 effectively bring the \veed under control. 
As pointed our in section 1...1 above. it is difficult to understand \vhy 
:-iE:\lA. makes an issue o\·~; :his fact~ 

C:1reful e\'aiuation of reg:"y.qj alter her;;icide :1pplic:1tion in the pond 
trials \\:as recorrunended .. -\5 a result. runher eyaluation was obtained 
in the In-lake herbicice 2"ials (see 5.1.3.3 R..lte of Herbicide 
Effectiveness or Kill Rate I. The In-lake results indicate that there \vas 
a 90~ 0 control achieved 30 ',vithin days after herbicide application. 

It is important to note hee that the water hyacinth in Lake Victoria 
and other \vater bodies 0:- Cg3.nda are he:-e to stay. It is impossible to 
eradicate the water hV :1c :::~::. Integ:-:J..Led control measures \vill be 
requi:-ed indenniLely as cC·:1r::1ued gTowrh \vill occur whether through 
use of mechanic:1l. biolog:c2.1 or herbiCide control measures. 

2 (e) vi "There was a deliberate under-costing of the chemical 
1 · ., contro optIon .................... · 

The costing done was basei on the acmal quotations by the Desert 
Locust Control Organisation (DELCO) and on the market v~~lues 
of the herbicides. All the iiterarure that has been reviewed on the cost 
of control of the water hyacinth also indicated that the cheapest 
control method is biological. followed by chemical and in third place 
is mechanical. The most ~x.iJensive is manual. 

~., , -
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MAAIF's o\vn experiences with respect to biological. mechanical and 

manual control methods are consistent with the information available 

in literature. It is not clear how NErvlA came to the conclusion that 

there \:vas under-costing of the chemical control option. 

The costs provided present an estImate within the range of chemical 

application costs [or the l'SA (Haller. \Villiam T.. pp. 147. Edited by 

Charudattan, R .. Labrada R .. Center T. D" Kelly- Begazo, Christine: 

Strategies for \Vater Hyacinth Control. FAO, Rome 1996), 

However. in the same F.-\O report. :.1 Ghanaian study estimated per 

hectare treatment at USS 538 (de Graft Johnson ~ K. A. A., pp. 27). A 

South Afi'ican Study, also in the same report. suggests US$ 200 

(R 750) for aerial control of 50 hectares and $48 (R 180) per hectare 

for boat spraying. ( Cilliers. C.J .. et.a!' pp. 97). Costs may vary 

slightly from country to country but the range is within the 

estimates given in the D [IS. 

2 (e) vii "'''hereas the experiments were conducted using band-held 

spray pumps. the [IS proposes to use aerial spraying. This 

will involve significant drift of chemicals ................ ! 

Response: 

Risk analysis of drift to non target crops was presented in the DEIS 

(see 2.1.2 and 5.1.7.2). 

Please note that it is not true drift cannot be avoided during aerial 

spraying. Factors that are important arc: 

the technology in LIse - kind of aircraft, booms, etc. 

weather conditions at the time of spraying; 

whether or not drift control additives are used; 

the expertise of the applicator. 

2 (f) "Information received, including that from Florida lakes in 

USA, Sudan and Zimbabwe indicates that intensive herbicide 

use has to be maintained to sustain the maintenance control of 

water hyacinth ...... . 
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The effect of such observations strongly indicate that use of 
chemicals especiallv on a large lake rich in biological diversity 
like Victoria does not actually '"knock- down'~ the water hyacinth 
infestation either with single or multiple applications". 

Response: 

It is true that in lakes , silch as those found in Florida and other states 
within the CSA. herbicides are used re2:ulariv to maintain low levels 

, - . 
of water hyacinth. The :act that silri'ace area of water hyacinth 
coverage have been reduced from historically high levels does, 
indeed, prove the success or utilizing herbicides in a an integrated 
control program. The faCt that herbicides have been in use for over 
-+0 :- ears and continue to be used is a clear indication that these 
herbicides have no acye:-se eIlects. How'ever. the sUldy stresses the 
recommendation to reduce the \veed to maintenance levels through ai1 
integrated approach :lS e:-::cic:ltion is next to impossible. 

1 (g) ';The use of herbicides. especially glyphosate_ contributes to 
enriching the .......... .lake~~ 

Response: 

As discussed in detail or the ::ntached ··Comments on Issues Raised 
During the Public Hearing~~. there is no sound scientific 
justification for this asse:-:ion, 

Fluctuation in phosphorous levels may be seen during events such as 
rain fall and. indeed, this was observed during In-Lake Herbicide 
Trials at Day 21. Phosphorous levels on this day increased at all plots 
and was attributed to phosphate carrieG in rain water or from surface 
runoff of phosphate in the catchment basin (see Annex C of In-Lake 
Herbicide Trials, "The effect of RODEO and "VEEDAR 64 on 
"Vater Quality In the Treatment of 'Vater Hyacinth in 
\Vazimenya Bay, Lake Victoria~'). 

In additicn to rainfall. it is wonh notin2: that in - lake phosphorous 
levels will also fluctuate depending on input from several primary 
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sources. such as waste disposal practices. urban and agricultural 

runoff, or inorganic compounds produced by combustion in cooking 

fires and forest buming (L VEIvlP Project Document, June 1996, Part 

II Page 9). The contribution of phosphorus in a herbicide control 

( program is therefore considered a minor, insignificant, and a 

temporary event. 

1 (h) "The EIS does not have an important component of a 

2 

monitoring programmc ............ :' 

Response: 

The omission was not an oversight but a deliberate omission to be 

included in the OPUAI-l since the monitoring strategy would be 

largely based on the actu;}1 operations. The FEIS will expand on this 

aspect of the program due to NErvlA . s request. 

Please note that under OPUAH. it is clearly pointed out that prior to 

any herbicide application. baseline data on the lake envIronment will 

be collected and that subsequent to herbicide application data on the 

lake environment \vill be collected and analysed over a period of 

time. It goes without saying that the variables identified as essential 

for study during the EIA will be the same variables that will be 

studies during monitoring. MAAIF has proposed "the 'Vater 

Contaminant Level Regulation~' amendment under section 107 of 

the Water Statute, 1997 (attached). The agency responsible for the 

Water Statute must therefore statutorily undertake routine 

monitoring. The NTC\VH may assist the agency undertake this task 

incase they are not able. 

(i) "Whercas thc fear for the cffects of possible decomposition 

of water hyacinth ............ " 

Response: 

More than 90% of the treated water hyacinth drifted a way from the 

experimental plots before decomposition commenced. This not only 

made investigating the effect of this phenomenon futile but also 
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demonstrated that the fe2.fS eXDressed over the possibilinl of a large .. ...-
mat of the tre::l.ted weed sinking and decomposing at one particular 
spot are unwarranted. 

Additionally. Section 5.1.3.3 (The Impact of Decomposing Water 
Hyacinth 'and Sedimentation to the Lake Bottom), is based on 
scientific studies. and adciresses this concern. During the trials it was 
noted that there \vas rel:ltiveiv a slow mode of herbicidal action. It 
was also observed that plot size disintegrated as weakened weeds 
broke away from the plot and were blm·Yll around the bay and 
lake. Dying weeds could be seen scattered as far as 1000 meters 
away from the treatment plots. This scattering of dying weeds 
over large areas prevents oxygen depletion which might otherwise 

occur. 

It \vas also noted that org::mic detrirus that forms aIter spraying is less 
then that \vhich forms aIiTIually under living hyacinth due to natural 
gro\vth and death of plams. 

In addition. it should be :iotec i:hat dissolved oxygen levels under the 
hyacinth mats are at suc~ low levels that fish productivity in these 
areas is being prohibited (See b-Lake Herbicide Trials Repon) . 

t ~. Concluding Remarks 

, 

I 
t . 

I 
I 

Components of the DEIS have been approved~ such as the mechanical 
and biological options. The entire study was based on an integrated 
control program using e::nronmemally sound control options. ~ 
option being rejected should not lead to a total rejection of the 
study but rather call for additional information based on the 
areas considered insufficient for completion of a Final 
Environmental Impact Statement. In addition, NEMA Gu~::lelines 
do not allow for decisiollirejection of the DEIS at this stage 
(following the Public He:lring). 
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Lt.1 1.1:.1\ 

Based Oil the ahove nhserYatiol1s. there are no substantive 

grounds for NEl\'lA to reject the integration of the chemical 

control option into the current programme for control of water 

hyacinth. It is also worth noting here that a fully integrated 

programme offers !VIA-AIF a greater deal of flexibility when 

combating the weed than the limited one you have approved. 

Further it is unlikely a new EIS substantially different in quality from 

the submitted DEIS will present better current knowledge on the 

concel11S as you suggested. 

MAAIF therefore requests NE:\'lA to allow for limited usc of herbicides 

for water hyacinth control as agreed to by the Council of l'vlinisters. L VFO 

on 19th December, 1996 and per the DEIS submitted. 

We take this opportunity to thank you and more specifically the peE [or 

allowing us to respond to this issue. It is i\IA .. -\lFs' hope that you will 

appreciate the importance of a flexible integrated approach in water 

t.' hyacinth control for long term socio-economic development of this 

country. This is more so given that production and possiby health of the 

t
l riparian conununities in the 23 affected districts is being impaired. 

Additionally, our national GDP mJY be impaired if the single most 

1

\:. hydropower grid is disabled due to weed proliferation. This threat is real 

and we take it ver~' seriously. 

Yours Sincerel" . , 

C. Kabunga 

fur: PERl\1ANENT SECRETARY 

C.c. H.E/VP, lVlinister l\'IAAIF 

C.C. The Right Hon. Prime i\linister, 

Chairman, 
Policy Committee on the Environment 
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The Hon. ~Iinister of State (General). :\IA.AIF. 

The Hon. :YIinister of State (Animal H~alt~). 
Chairman Council of yIinisters, 
Lake Victoria Fisheries Organisation. 
:VL-\'.AIF. 

The Chairman. 
Parliamentary Sessional Committee Agriculture, Animal 
Industry and Fisheries. 

,,; The Chairman. 

LE1TER 

Parliamentary Sessional Committee on ::\atural Resources. 

.,; The Principal Private Secretary~ 
To H.E. the President, 
State House ~akasero. 

, The Chairman~ " t Board of Directors. :"'E:VLl.. 

~ Attch: . 

i 

1. EIA Process Flow (Extr:lcted from ~E:\-lA EIA Guidelines) 
2. Letter by Hon. Lukyamuzi 
3. Response to Comments and lssues Raised at the Public Hearing 

Attch: 
i) Caroline Cox~ 1995: Glyphosate Part I: Toxicology 
ii) Frank~. Dost. 1997: Review of Papers by Caroline Cox 

4. EC ~ote ~o. 3298.96/EGR - mk 

5. 
6. 

Encls. 
l. ., -. 

Attch: Letters by CFPEA 
ylo'C Council of ~Iinisters L VFO 
Proposed Water Contaminant Level F:egulation 

\-VHO. 1994. Environmental Health Criteria 159 - Glyphosate 
\VHO, 1984. Environmental Health Criteria 29 - 2A-D 
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TE~: =i1S50(~=3) 
234340 (Off) 
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1 rater 'to ,~r tele?Qooe conve=sa~ion this ~orr~ng. 
1 wouLci like yQU ~o ass~s~ ~c oc~~n an ~r t~~ke't to 
ena.ole Ibe a't'tend aod acic=ess a coniererx:e OD 
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i~tura.i kesources ~o~':'~-:ce 
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~nSeMtive l'any, Ugar.C! :'wi!UTe C.~r:serAncn SOC/ery and /he ~an-A;ric8n 
lIIetwon< :,'lair.nan, C:usaae ~or C.;r.:;::7:::::::21 ::;,Jvemar::;e anc 'Mnner cf 1997 E:-:v,rcnmenra! 
Awa..a (Et:::: & CenTra' ,4I"I(8) 
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CO~[\IE~TS O~ \y...\. TER HYACI~TH CO,TROL PROGR-\.YlYIE EIS 
~D ISSeIS RAISED D[RI~G THE PCBlIC HEARI~G 
:.----

GE:\ER-\.L 

Tne ;JuiJiic hearing brought fon\'arc ..:=:-::!:r: issues :hat c.esen·e general comments 
beio~e specifIc ccmmenrs to speci::c :s.3;Jes Jre .1ddressed. The general issues 
inciuce: Fla\ved smd;,: c.esign: To:\:c:~: or' hervicides: ~utrient enrichmemi 
eurrophic:uion: \I::tgnirude or'the \\"eec: L'::lisatior:: Pesticide handling application 
methods and Biologic::tl comrol in Z:oD2Dwe. 

1. StudY Desi~n 

1.1 Exoerimental Setting 

ConrrJrv to the opinions exoressec.. ::-:e :;:-ocec.t.:re rollo\ved was correct. It is 
-- .. .. . 

standard practice that a pesticide that is intended for use in the environment 
is eyaiuated in three phases. Phase I - jio-ass::.y 5:-~dies in the IaborJtOry. Phase 
II - e\·::.iuation unde:- seo~-r:2r:.:r:l: -::-::::-onr:1e:-:::l! conditions and Phase III -
evaluation unde:- :13.turJl e:1\'iroTIEle:-::::: ::: Jnc.i ~;or:s (usu3.11y rererred to as field 
trials ). This \\ ':15 the Jppro:lch :lCCPL:::': : ~ ~~e 5~cy. Phase I \vas in Kiruza 
researC:1 l:lJor:l:C':-Ies. P~l::!.se [l \\'::'5 :~,e f(::!.j.1r:s; ::,ond experimems J.nd finally. 
Ph~ ' e lIT ,''1- -:-~ ;,~ ',"'-.:> .-.~ ; " ':-.:. -,_:. , -;.,o-~ ,"""' ; :117 ;n ·hl·S r"'soe"'· IS tn' at the .... ~ 1 \. _::, ~d \' .. !-; •. ,,-,- •. 1..J.,~. 1 • • ,- \ .. ; ... : ~ , . 1 " .. 1... .. : 41.= , •• L 1 1.., '-, 1 

bl'o-as-'l\' -~IQ· ; .:>, ; :1 l- ;t'I-'l \\'ere ; : ,~- , -.:>,..; -0 er"-~-'lC\' T'nl'S l'S not 110wever a ':::'-_ ~lL 1 .... _ 1.1 ... I\... 1 L"i..,-,", .. • ...... l . L ... \.. l .. _4\....... • .. .I. 1. 

seriOl~s rl:.w in :he design since a Iiter:tture search can yield a lot of data 
derived from bio-assay studies and these are normally carried out under 
standard conditions and on standard indicator taxa. The scientists should have 
used such data when c:sc~lssing the ::- o\\'n ~lndings . 

It is alSO worth :-lOlir.g r:i:lt it makes :l lot of scientific sense to evaluate a 
pesticide under natural environmental conditions. Frequently~ toxicologists 
have round pesIicides which appe:lr to be harmless to test organisms under 
laboratory conditions exernng eX'Lre:::e ly toxic e:-Iects on the same organisms 
when tested unce:- natural em'1ronrr.e::r::. conditions. The explanation for this is 
that organisms in the narural environment are subject to a number of vagaries 
of nature which exert considerable stress on them and increase their 
SUsceptibility to toxic substances. I: is :~e:-erore ~mponant that an evaluation of 
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the potential hJrmi'ul effects of J herbicide on non-tJrgeted orgJnisl11s is done 

under naturJI el1\·ir(Jnn:~ntal conditions. In Jlly case Jt the end of the day, the 

\rater hyacinth "'ill be controlled under natural conditions thJt prevail in the lake 

and not under laboratory conditions ~ 

1.2 Duration of the Study 

The Kajansi pond studies could hJ,'e been conductcJ O\-er J longer period of time. 

This COUld haye helped to generJte c.bta especiJlly on the poteniial of the rotting 

\\'eeJ to cause enrrophication and the extent to \\'hich the ecosystcm recovers from 

this phenomenon i r it c,'er occurs, This however would not have rellected the 

actual situation as it is a static ecosystem wit h limited impact of other 

operating environmelltal , 'ariables (,rind. "an~s. seiches. currents. coriolis 

effects. etc.) th3t are features of an open lake ecosystelll. 

The duration of the in-lake triJls was adequJte for the following reasons: 

(j) \Vazimenya bay \\'JS interJcting " 'ith the rest of the lake and any negative 

impacts of the herbicides on the bay were continually being watered 

down by the "un-sprayed" and larger portion of the lake. The only 

period that one \,'ould reasonJbly expect to record the ne~ati\'e impact was 

therefore the ,'ery first fe'" da: s Gfter herbicic.le application. 

Oi) It would not ha,'e made any scientific sense (as was suggested by some) to 

have hac.l the sruc.ly prolongec.l for the purposc or uctcrlllining the effects to 

non-target organisms oflong-tenn exposure to herbicide~. Such long-term 

exposure could never have occurred under the experimelltal setting. 

The herbicide dissipation rates were simply too high! Prof. 

Nyangababo's findings attest to this, InueeJ olle would h:.1ve expected them 

to be high. considering the volume of water iI~v()lved. the wave action, 

long photoperiods and other environmental factors sU<o h as high tropical 

temperatures and high diversity and abundance of micro-organisms that 

can serve as bio-degradation agents. Secondly, with the exception of 

benthos, most of the organisms investigated are either motile or can be 

moved about by wave cun-cllts. It is thcrefore 111 os , unlikely that they 

could get exposed to herbicides for a long penod of tIme. The scientists 

were thus investigating what effects ~ if any, short herbicidal exposure has 

2 Stir Ocrqbe,., /997 
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on diyersiry and abundance of the organisms. It is the laboratory studies 
and to SOr:1e ex-tem the Kaj:ms~ ?onci studies li1at C:ln provide iniorrr.:ltion 
on chronic :lnd sub-chronic c:'"~?osure of the organisms to the herbicides. To 
some exterlI this information ::: ?ro\'ided In rhe repon. 

:iii') Ii: was equrrily unre:lsonabie 125 \V:lS also suggested by some) for the lake 
study to have been :Jrolon!2:et ~'or the Durnose or" obser\'in~ the effects of 

~ .1 _ , .. _ 

decomposing weed. 

Considering the wind regimes and the associated waves that develop 
over L. Victoria. it is unlikely that a significant proportion of the killed 
weed eyer remained and sunk in \Yazimenya bay. \orOSI of it must have 
drifted ;J, \ \ ' ::: bc:'ore :~ 20'.!!'':: ~::-:;,: :J.r:c. cccompose. This \\ '2S clearlv 
... e ... 'e .... r.=o,..; ; 7"' .;..,~ "":~,'\r00J'~"nr, ':',"""-:-' ~\ ' \ f_ "\ " :"e:-o 
i. .J. '-to ............... 1\,.. !-,.lvl ::;._!'"' ...... _ 1 . _· · .......... 1 .. . -' .. " .. v . \. • 

(iv) The scie~tisi:s should h:l\'e ~e~:-: :::.iJie :0 make predictions (qualified ones) 
on indirecI dIees or' t:-:e ;ie:-Jl'::CeS (\\'hal one scientist tenned "chain
reaction e\'e:1ts") if they r.:lC OQ5e:-:e: ~he ir.E:ation and sta:t: of such events. 
Indeed sorr:e or' rh::::. sue!: ::~ D:-, T\'.'c::.go. cic so. It \vas a weakness on the 
part of one sc:entist ! Dr. Y. K:;:::c) \\ 'nc :"aiied to do so on the grounds that 
he never si:::-:.yec. 2t :he s~dy 5i:e :ollg c:-:oug::. to record them. Tne scientist 
V'as r~"'nT""r--~"'o'e''; :"\",' '\-="\1..l ... '0,... ·;"'~-"'l·-':> ·;~e ,-uc:\' "'\1Q' 111' , 'vorl'· u-1\'d not .," \0.. """ U l ...... 1 \...6... "-- ... _ • L.... _ ...... _ _, .. '- It",. ... _ \...... .. .. ~ .... l .. l...ol. 1 _. ~ 

. ' . 
measure ~!: :0 ~11S ace;;};:.:.. 

IJ Interpretation of the Results 

, Close sC:1lnny or the study design clearly reveals that care had been taken to 
- ure that. at anyone time. the investh~ating scientist could establish 
lthether or 'not the~e was a correlation bet;yeen-changes in the parameter 
-der his investigation and the presence and concentration of herbicide in 

. ~ environment. This ingredie:1t i:-: the c.esign W::lS meant to take care of the 
cs of the iake ecosvste:n. It ir.'\oived Prof. :.Tvangababo collectin~ water .. .. - -

h for residue analysis from each sampiing station and on every occasion. 
~~s .therefore always possible for the scientist to tell the concentration of 
~ ~cl~e presen,t i.n the medi~m. from whi~h he rook hi~ sam,Ple. !'1~ .could 
~_ t?r ... :-r.ake :l c.e~:..:c::on or. \\'ne~he:- or not u:.at cor:cenrranon or herblcloe was 

, • ... laDle (at lc:::!si: O\'e:- a soor: ;;e:-:oc ot' ~ : !71e) to the orzanisms under his . -
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It is velY difficult to make reasonable responses to questions raised because the 

infol1nation contained in the allegations was inadequate. In nearly all cases, the 

circumstances under wbich the herbicides are allegeu to have caused hmll1ful 

effects were not given. neither ,,\,ere the herbicide dosages. critical for evaluation 

of their toxicity given. This is particularly true of I'vlr. i\'loses Kagoda's rather 

alamling Sudan report and to some extent Dr. 1. Kabayo' s paper. 

~Ir. Kagoda's report (evidence) was not e\'en remitted and therefore no 

comment is warranted. However. evidence from Dr. Kabayo (attached by 

you) was aped 01" plagiarised from an article by Caroline Cox that appeared 

in the Journal of Pesticide Reform 1995, vol. 15 No.3 titled "Glyphosate, Part 

I: Toxicologi'. It JVas fraudulelltly submiIted as Clllthorelt by Caroline & 

Kabayo. The H'orst case of imellectlllli dis/lOllesf),! It gave the false impressioll 

III tile audiellce tfwc Dr. Kaba)'o was all ([ut/lOrir), Oil the sllbject. This article, 

along with another by the same author titled "Glyphosate. Part 2: Human Exposure 

and Ecological Effects" that appeared in vol. 15 No.4 of the same journal were the 

. basis of intent to sue Govenlment by one. Askia Mohammad II. Subsequent to 

Askia's threat. some independent toxicologists in USA. where the journal is 

published, were requested to make their comments on the two anicies. Please find 

~ched a rather lengthy revIew of the two anicles and the publications and 

:.5~ Rll)()rt~ referenced in the articles by Dr. Frank W. Dost. one of the persons who 

ly responded to the requests. Dr. Dost" s opinion on the articles is that 

COlltaill a serious and cOllsistellt misrepresentation of both pllblished 

alld ofJicial regullltolJ' reviews of tire sllbject matter". For ease of 

1I

1l
2prDnn I have also attached the two papers and \VHO Environmental 

tlIth Criteria 159. It is not surprising since the paper is authored oy an 

ide group against the use of any herbicides . 

. ' Nutrient Enrichment/Eutrophication 

llir.ect Nutrient Enrichment bv Herbicides 
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Concern was expressed over the potential of the herbicide glyphosate enriching 
the lake with the nutrient element phospilOrCtls. The scientific basis for this 
concern is weak. Glyphosate (N-phosphonomethyl glycine) has a molecular 
weight of 169.1 and is 31 % phosphorous. 'Vhen used at the maximum 
recommended rate of 4.5 kg/ha will contribute 810g of phosphorous to each 
hectare sprayed. If one considers the dilution factor in L. Victoria, the 
concentration of phosphorous added is extremely low. It is not surprising that Mr. 
Matagi (responsible for water quality analysis) could not detect any significant 
changes in the concentration of phosphorous that he could attribute to 
herbicide application. 

There is therefore need to cautiously interpret the results of Dr. Twongo and Mr. 
Byarugyali on phytoplankton. There is a strong possibility that changes in 
micro-climatic conditions at the treated plots may have significantly 
contributed to changes in phytoplankton biomass in the treated plots. As 
pointed out by Mr. Byarugyali, areas under the mat of the water hyacinth were 
characteristically unsuitable for algae due to little light reaching them. After 
herbicide application, it is likely that as the weed was wilting, the exposure of 
water to light was improving favouring algal growth and multiplication. It is 
significant to note that, three weeks after herbicide application, the plots 
treated with 2,4-D had higher phytoplankton biomass than those treated with 
glyphosate - the phosphorous containing herbicide. This clearly suggests that 
other factors other than direct nutrient enrichment of the lake by the herbicide 
were responsible for changes in phytoplankton. 

3.2 Nutrient Enrichment Through Decomposition of the Water Hyacinth 

This problem should be examined in a broader ecological perspective than most 
discussants tended to present it. The water hyacinth tended to be viewed by 
many as an external element as far as the lake ecosystem is concerned. This 
is not true. The weed is now an integral component of the lake ecosystem. To 
assert that, due to its presence, the lake is now experiencing a net-nutrient loss is 
thus misleading. \Vhat is now happening is that nutrients in the ecosystem are 
being recycled. From the water they enter the weed and from the weed, when part 
Or the whole of it dies due to natural or other causes, they enter the water. This 
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also implies that the nutrients in the water hyacinth are nutrients that came 
from no where else other than the lake water from whatever source (i"ainfall, 
runoffs, effluents, etc.). 

When viewed in this perspective, decomposition of the sprayed water hyacinth 
and subsequent release of nutrients into the water does not in any way 
represent addition of nutrients into the lake ecosystem. It merely represents 
the transfer of nutrients in the plant component of the ecosystem en masse 
into the water component. 

The real threat to our water bodies is the living, dying, growing and 
multiplying water hyacinth coupled by the failure to adopt at the earliest 
opportunity an effective strategy to bring it under control. The weed is 
certainly, though slowly, drastically altering the ecology of our water bodies. The 
wetlands, for example, are progressively "eating up" the lakes through a 
process of succession and colonisation being initiated and promoted by the 
weed. Any suggestions that the weed should rather be left to stay and act as a 
nutrient sink, are certainly absurd! \Ve nevertheless do agree that the ideal 
solution to the problem would be to harvest the weed from the lakes. 
Unfortunately it is an option that we cannot afford to meet the costs. Not even 
countries such as the USA, with their financial and technological might could 
do it. This leaves integrated management as the workable alternative. 

4.0 Has the \Vater Hvacinth Stabilised in L'ganda's 'Vaters '? 

We do not think so! And we doubt that it is likelv to stabilise in the near future. 
Proponents of this school of thought argue that the initial exponential 
mUltiplication of the water hyacinth was favoured by the high nutrient load in the 
lake. The weed has, however, l11ultiplied to a point when the available nutrients 
cannot sustain any substantial increases to its population. The trouble with this 
hypothesis is that it overlooks the fundamental problem of L. Victoria and 
indeed other lakes in Uganda. This is the probl ~l11 of constant discharge of 
nutrients into the lake from its catchment and from factories. Until this problem 

. ~. is solved, it is unlikely that the water hyacinth will run short of nutrients to sustain 
a fairly high rate of mUltiplication. This is particularly so considering that the 
Weed is efficient in extracting nutrients. 
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One 7T1ay argue. ~s indeed Dr. Oguru did. that dar:l from Dr. T\vongo' s surveys 
!ndic~te that the \\O~ed is indeed st:lbliisingo To his credit. Dr. Twongo has made 
some eTlon to monitor the status or' the \V:lter hyacinth in Uganda's waters. 
L"nrorrurrately, however. he is a lone sc:emist who has to monitor Lakes Victoria. 
Kvo£a .. -\lbert and R. l'iile and by me:ll1S or a boat~ \'\Iith due respect to Dr. 
T~vo~go~ considering the fact that t10ating mats of the weed are themselves 
hi2hly dynamic. it is very unlikely that Dr. Twongo's surveys are generating - . 
accurate and reliable data. 

5.0 Ctilisation 

There ;s :l tendency to equ:lte utilis~::0n \t:ith. cor.~;ol. This is not correct. It is 
:lg3.ins~ the basic principies or' peS~ :-:-:::-::go:::T:e:1[ :0 2C\'OCate ror ut:i is2.tlon of a 
\\ieee. TI1is tends to spread ane perpe::.::lte r::e ~rooiem rather ~h~m bring it unde:
cont:-oi. This e~plains \\Ohy it is 5L::,:-:C:lrc. pr:lcic= ~o put in place iegislation 
restricting the movement ot ~ piam ;:~om one pi:J.ce to anothe::- once it has been 
classiried as a weed. It is quite obvioL!s Lh:lt r:re cur.e:1t level or utilisation of the 
weed literallv has no imDacr whatsoe\Oe:-o The re~sons ror this Slate of affairs are - . 
obvious. \Ve simpiy do nm h:lve enoL!g~ li\OeSIOck or :~nns along OEr lake shores 
to consume the \\Oeed in signi:ic2.nr c:t.::mtities. Due to its bulky nature. but lo\v 
drymaner content. f:lr.ners \\Oho :J.re I'::- :~om ~he bi~e :ind it not cost e:rective to 
harvest and rr::mspor:: the \veed to theIr :':':-:t:s . Siml i:J.rly. the feasibility or' a major 
undenaking or ir;ses~111ent Lltiiisin~ \\°::1 t=:- hY~CIT:th :s c.oubtiul :lS they pr:lctically 
have to chase large l"liatS or' the \':ee~ ':'C:-OS5 Lile bi~e. ~L-\.-\IF has passed two 
major investment oroDosals but none :-:2.S oeen oper2.Iion:J.lised. , , . 

o h is true that there are manv documente::: cases in :l nt.:mber of counnies inc iudin£ 
'Thailand. CSA. )ii£eria and Indonesi:l where rrials b.lye been conducted to utilis~ 
the wate:- hyaci~th ;s a means of gene:-::.~mg f:'l1.ds to ~lnance mechanical control 
Operations. \Ve do not. however. know of any sim!le case where such trials 
"ere found to be a success and the strategy adopted. Certainly not in a huge 
ollpiatic ecosystem setting as is the case for Lakes Yictoria, Kyoga, Albert and en ~ile. y!ore often utilisation is undertaken by adjacent households to 

gation canals and small water bodies. 

testicide Handlin~.' .-\pplication :Vlethi)ds 
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True. the DEIS does not gi\'e det3ils on pesticide l13ndling, Reference to the 
Department of Plant Protection in I'vlA.:.\;~ overseeing the chemical control 
operations was to suggest that personnel who will be involved are well trained in 
pesticide handling, The Department statutorily handles pesticides including 
the two herbicides on routine basis and is responsible (through the Pesticide 
Control Board) for drawing IIp regulations 011 the use of pesticides in the 
country. It has a cadre or well tr~lincd stall \\'110 are conversant with all the 
procedures regarding storage. IransportJtion. mixing llnd appl ication of herbicides 
and procedures [or disposal of containers. 'Yltal was considered unique in this 
case was the use of the herbicides ill the aquatic environment and mitigation 
measures to forestall possible spillage arc giycn in the DEIS. 

The DEIS indicates application methods "'ill he decided on a case by case 
basis. 'Vithin sensitive cnyironmcnts requiring surgical operations boat 
sprays with hand-held equipment will be employed. In the less sensitive 
environments aerial applications with fixed wing aircraft specifically designed 
for the'purpose will be employed. 

7.0 Biological Control in Zimbabwe 

Zimbabwe is one o[ the countries in Africa thJt have adopted and implemented 
integrated man3gement of the \\'ater hyacinth. I r it is true thJt the bio-agents are 
effectively keeping the weed under controL il is likely due to the fact that 
Zimbabwe initially knocked down a significant proportion of the weed with 
herbicides. lnfact herbicidal control ('or "'~Iter hyacinth is reguhlr ill Southern 
Africa. Zambia [or instance. cond:'lcts routine spraying of the weed ev·~ry sununer 
(Source: Israel Zandonda, Inspector \Vater Pollution Control - Environmental 
Council of Zambia; e-mail: necz(~zamnet.zm) supported by bio-agents. In the 
Republic of South Africa. biological control is also supported by herbicidal 
Control in sunmler (Source: Carina Cilliers Ph.D. - Entomologist, Plant Protection 
Research Institute. A~ricultllral Research Council; e-mail: 
rietcjc@plant2.agric.z~). ~ 

B. SPECIFIC RESPONSE TO CONCERNS RAISED - CHEl\lICAL 

The following are responses to concerns by persons at the public hearing who 
\\.'ere of the view that the Llse of the proposed control option involving use of 
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1. lIZallY cOlillIries including America no [ollger consider herbicide spra}' 
ill 'weed cOllrro!. 

Response: 

America continues to use herbicides to control water hyacinth and does 
so in the states of Florida. Alabama. \[ississippi and California to name 
a few. Glyphosate and 204 D are also used to control many other types 
of submerged and floating aquatic plants as well. In 199~ alone, for 
example. approximately 160.000 Ha of aquatic ",:eeds were treated with 
aquatic herbicides. of \"hich an estimated 36° ~ , or 89.000 Ha were 
treated with 204-D formulations. (Citation - Biologic and Economic 
Assessmen~ of Benefits from Cse of Phenoxy Herbicides in the enited 
States. :\ational Agriculture Pesticide Impact Assessment Program 
Report 1-PA-96. :\ovember 1996. Page -49). 

European countries vary in their approach to controlling aquatic 
weeds. yet the herbicides Glyphosate and 2. -4-D are used for control in 
the follo""ing countries: :\etherlands. Italy. Portugal. Hungary~ 
Rumania. Yugoslavia. Germany. france. Switzerland. Austria. Great 
Britain. and the European states of the CSSR (Pieterse. Arnold H. and 
~Iurphy. hevin J .. Aquatic \\ eeds. Oxford Lniversity Press 1990. pp. 
314 -317). 

Several countries in Africa also use these herbicides for controlling 
water hyacinth (Edited by Charudattan. R .. Labrada R .. Center T. D .. 
Kelly- Begazo. Christine. Strategies for water Hyacinth Control. FAO. 
Rome 1996). 

2. work dOlle ill Sudall ill 19 -:-.f. iIl areas sprayed whiz 2,4-D showed 
damage and abnormality in trees. crops ere. and that this is 
cOllrillllously observed and reponed. These observariolls were made 
ar dislallces be(weell 500 - 1000 I1Z ji'om a ]..f.-D score. 

3. ill (he some parrs of Sourlze1'll Sudall. coml1ZLlllirie~ freqllellrly 
complained of stOmach problems associated whiz l..f.-D. 
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The 2.4-0 formulation which was mention cd hy a participant and was 
used in Sudan should be specified. The Suda n team used 3 forms of 2,4-
D and recommended the amine form for LIse. I t is this amine form that 
was used in the EIS, (Prof. :\yungabaho response) 

Any reports or studies showing these ohsen'ations in Sudan should be 
submitted and reyie'"ed liince abundant rese:lrch Oil the formulations 
for these tested herbicides do ))ot indicate this to he the case when used 
according to the manufacturer's directiolls. 

This problem has not been fOtllll! to occlIr ,,'hen appropriate herbicides 
are lIsed and applied per the label directiolls. From the comments 
made. and without proper documentation to hackup these statements, 
it would appear that improper :lpplicatioll procedures contributed to 
these undocumented claims. 

4. 2.4-D does IlOt aciversely affect the seecis of tILe water hyacilltiL. 
Germillatio/l el'ell occlirs Il'ltell seeds ,pere immersed ill 2,4-D solutioll. 

Response: 

It was not reported that 2.-1 0 or GIY;Jhosate would adversely effect the 
seeds of water hyacinth as these herhicides arc translocated through 
leaf surfaces. Application of herbicides to water hyacinth would 
prevent flower formation and thereby limit regrowth. In Lake trials 
reported a greater than 90 'Yc, efficacy rate. 

5. the lise of chemicals l1Iay calise Ileglllh'e ecollomic impacts Oil tile 
eco"o/llY· 

Response: 

The proper use of these herbicides would 1I0t cause negative impacts of 
unchecked water hyacinth growth presently experienced by the society, 
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economy. and the em'ironment. The water hyacinth are causing 
negative economic and environmen:al impacts on the economy. The 
\YHO is providing additional information on this subject and the safety 
of the herbicides if used properiy. 

6. the results showed a trend of lowering of pH levels under the water 
Izyadnth. Tlzis indicated thar £lIe chemicals increased acidity of the 
warer and tlzerejiJre repellted applicatiolZs could cause more 
acidificatioll or harm to the fake eco!J~l'stel1l. There is IZO evidence co 
indicate the impact of "milZima/" acidiry ill the lake as a consequence 
of clzemical applicatiolZ. 

Response: 

The results of herbicide trials. :lS well :lS other research. do indicate that 
pH levels under water hyacinth can be lo\vered and this was attributed 
to different rates of carbon dioxide production by phytoplankton and 
due to decomposition of debris which releases humic and organic acids. 
thus lowering pH yalues. It should be noted that when left uncontrolled 
water hyacinth continuously sheds plant parts \vhich also leads to 
lowering of pH values through the aboye mentioned processes. After 
treating water hyacinth \\'ith herbicides pH leyels would decrease as it 
does when leff uncontrolled. due to decomposition of organic matter. 
but would adj ust to a normal r:l nge as the water hyacinth is brought 
under control. 

,' .. g/yplzosate adds plzosphorlls £0 the lake alld more addiriolZ will worsen 
tlze problem oflllllrielZts. 

Response: 

Fluctuation in Phosphorous leye!s may be seen during events such as 
rain fall and. indeed. this was observed durino In-Lake herbicide trials . ~ 

at Day 21. Phosphorous levels on this day increased at all plots and was 
attributed to phosphate carried in rain water or from surface runoff of 
phosphate ia the catchm~nt basin. (see Annex C of In-Lake Herbicide 
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Trials. ·'The effect of RODEO and '''EED.-\R 6-' 011 " 'atcr Quality In 

the Treatmcnt of '''atcr Hyacinth in '''azimenya Ba~· . Lake Victoria). 

The results of invcstigations show that the degradation of glyphosate is 

brought about by the microllora (Sprankle. i\leggitt and Penner, 

1975b: Quilty and Gocgncgan. 1976: Rueppel c!t a I.. 1 977; Torstenssol1 

and Aamiscpp. 1977). The dominant process is co-metabolism. thus 

microorganisms do not usc the hcrbicide for growth (Sprankle. i\'leggitt 

und Penner. 1975h: !\orlllura and Hiltoll. 1977: Torstensson and 

Aamisepp. 1977. 

8. sciellris(s in :V·'RO 11l11 'C' iuclh:ull'cI llllll lhe lI'lIwr hyacinth is 110 longer 

grml'illg eXfH)llellTill/ly lIllCl "liS slllIJili-:.cti ill (crlllS (~lgr()!t'{h rafe (I/l{1 

t" erefl) re if !t'O ulcl he sci ell fiJi cally liTO Ilg f(} {( d opt a co !IT I' 0 persial 

cOlHroll1leclwd. 

Response: 

Though some scientists suggest stabilized gnmth of water hyacinth~ the 

fact remains that large Hoating mats and extensive shoreline areas 

continue to be infested with water hyacinth thereby disrupting normal 

ecological and economic activities. There are no reports available to 

support claims of reduction in water hyacinth in Lake Yictoria. The 

munitoring method used by the scientist is questionable. The weed is 

mobile. The water bodies affected are vast. The scientist used on-'water 

approach and covered the lake i:I several Illonths. An aerial approach 

cuuld have given more accurate rcal time information that is reliable. 

9. becllllse 85% of [J~~Cl/l{IClIlS drill/( raJ!' lI'lICer if would lIot be appropriate 

to apply the candidate chemical cOllfrol optioll. 

Response: 

By following herbicide label directions and standard precautionary 

measures, the (lgandall population would nut be exposed to any health 

risks, but would over the longer term have access to cleaner sources of 
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lake water. See review of \YHO information on tile. 

10 fislz export is IlOW secolld to coffee ill terms of [ganda Js e.'Cport value 
hence is IlOW all importalZt branclz of /lario/lal economy. III tlzis 
regard. the applicariOlz of chemicals would make Cganda loose e.x:porr 
fislz markets wlzich are /leeded for ecollomic scabiliry. The European 
fish conSllmer. Oil }vlzol1l Cga/lda ~s exports depe/ld. is extremely 
emocional co tlze qualify offislz a/ld tlzat even if ic proved chat the 
clzemicals are IZOt toxic, tlze COIZSlll1ler market reacrs emotionally. Tlzat 
tlze EC Izas hillced thar they It'i!llZot bllY ega/zda Js fis/z if we sprayed 
the lake with clzemicals. 

Response: 

:\-leering with the EC and \\"HO during the \\"eek of October 2i. 1997 in 
Brussels and Geneva have sho\\ II that standards have been established 
for use by the \\"orld Trade Organization for settling disputes in this 
regard. In addition. \YHO has c1assitied Rodeo as a Class ~ substance. 
thus safe for use per label directions without associated contamination 
problems. A full report on these finding will be presented that will 
further dispel these fears. 

The CSA has \laximum Contaminant Le\"els (\ICL) for herbicides in 
fish tissue and water. \ICL is the le\Oel considered protective of a person 
who in theory may drink water or eat fish at rhat level of contamination 
everyday of his or her life. (See data on "ICL's in Annex 9. In-Lake 
trials results pp. 23). These le\'els are set by the Cnited States 
Environmental Protection Agency (CSEPA) to control the amounts of 
herbicides in [SA foodstuffs and water. It is a fact that many 
herbicides are used worldwide in both aquatic and terrestrial 
environments. 

\Vith regard to the European Cnion consumer of Nile Perch~ there are 
levels considered safe should residues appear in fish tissue. The El" 
levels ''''ere nor made available during the preparation of the DEIS. For 
purposes of completing the EIS process and to reduce the level of 
concern regarding the potential Et rejection of ~ile Perch imports. the 
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EU levels should be made available to the appropriate Government of 

Uganda authorities. It is not e~:;Jected that fish would contain any 

residues or if residues did appear their levels would not be sufficient t~ 

cause a rejection by European regulatory agencies, and thus the 

European consumer. 

11 available illformacioll Oil toxicity is at variallce with rIle illformatioll 

presellted ill the report. El'ide/l(:e Hlas made Gl'ailable ami is attached 

as Allllex JI: 

Response: 

The document being referred to in Annex V originally appeared in the 

"Journal of Pesticide Reform faI1199S" and was authored by Caroline 

Cox of the Northwest Coalition for Alternatives to Pesticides (NCAP). 

This paper was retyped for submission to the Public Hearing and an 

additional author name added. This article has had wide circulation, 

which is most unfortunate, since this Journal in general and this article 

in particular has had no scientific peer revie·w. An in depth review of 

Caroline Cox's article was conducted by an independent Toxicologist, 

Mr. Frank Dost. 

12 there is· 110 mentioll o/precalltioll ill chemicalmL-lillg or disposal of 

llllwallted clzemicals ami cOlltai" ers. That appropriate mitigatioll 

measures for disposal are !lot illdicated. 

Response: 

Annex 5 orthe DEIS contains Herbicide labels that provide information 

on mixing and disposal of containers. This information would be 

followed to mitigate the potential impacts. 

13 the calldidate chemicals are toxic, their purity is Ilot Imown alld not 

guarallceed alld that tI,e drift comrol agellts are !lot Ilamed. That the 

allalysis of transient products such as bellzelle was IlOt dOlle, Iloting 

that the problem could be from Oll~ of the trallsformation products. 
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Comment addressed in section 5.1.3 of the FDEIS. It is mentioned that 
herbicides if applied in accordance with the label directions. and the 
necessary safeguards made to contain spill. no adverse impacts to the 
water quality are expected. Ho\vever, mitigation in the event of 
accidental spill has been proposed in Section 6 of the DEIS. 

C. SPECIFIC RESPO:\SE TO CO~CER.'S R~ISED - DEIS 
VALIDITY 

The follO\,ving are responses to conce:-:1S by persons at the public hearing 
who questioned the \'alidity or t~ie EIS as a sound basis for decision -
making:: 

1 tIle resulrs were not valid as the tesrs were a one time applicarion of 
chemicals wlzere as for the effective cOlltrol of the weed. repeated 
applicatiolls were necessary/or long term effectiveness. 

Response: 

Because the herbicides proposed for use do not bio-accumulate~ there 
was no need to multiple applications for these trials. ylany studies have 
been carried out on these herbicides and the results are well 
documented. The International Program on Chemical Safety (IPeS). 
under a joint sponsorship between l-:\EP ~ ILO and WHO, has carried 
out and disseminated evaluations of the effects of chemicals on health 
and the environment. This has resulted in the publication of 
"Environmental Health Criteria~~ Vol. 159 on Glyphosate~ and Vols. 84 
and 29 on 2A-D. This data is available at the Albert Cook Library at 
Nlulago Hospital. [ganda and can be easily accessed for further 
supportive data. 
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2 tlte EIS does IlOt cOllsider C(}IIIIIlUlli(l' l'iews i.e. those H'/IO eatjish 

!tild Il'110 driul( rhe H'llter. That t!tis is a velT seriolls omissioll . 

. liellce the report ill1'lr/id. 

Response: 

The DEIS does consider community views and approximately 50 

agencies and cummunity groups were present during the .July 10 1996 

Expanded Scoping i\leeting (Hearing) chaired by NEIVIA (See Annex 3, 

Scoping Document and the '~Scoping Document Expanded Committee 

i\ leeting i\ linutes July 10. 1996). The purpose of this Expanded Scoping 

IHeeting was to determine additional areas to be reviewed as part of the 

EIS process to insure that the views of the community were properly 

incorporated. In addition. it was fur this reason that an awareness 

campaign was carried out prior to In-Lake Trials in the villages 

adjacent to \Vazimellya Bay. The DEIS also states that a similar 

campaign would be carried out if the chemical control option were to 

be implemented. (See section 5.1.12.1 and Annex 9 Section 10). 

3 the costS of chemicals applicacioll "'ere deliberately dow/lp/ayed 

sllch llS costs for the disposal, hirillg ofpilots alld plalles etc. Tlzat 

the C(}Sl estimates of tlte differelZt cOIzcrolmet/wds were seriously 

"doctored" (Le. that they did lIot represent ([ trlle picture of cost 

allall'si.\). 

Response: 

The costs pruvided present an estimate within the range of chemiLal 

application costs for the USA (Hailer, 'Villiam T., pp. 147. Edited by 

Charudattan, R., Labrada R., Center T. D .. Kelly- Begazo, Christine. 

Strategies fur '''ater Hyacinth Control. FAO, Rome 1996). However, 

in the same FAO repol·t, a Ghanaian study estimated pel' hectare 

treatment at US$ 538 (de Graft Johnson, K. A. A., pp. 27). A South 

African Study, alsu in the same report, suggests US$ 200 (R7S0) for 
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aerial control of 50 hectares and S-t8 (RI80) per hectare for boat 
spraying. ( Cilliers. C.J .. er.al. pp. 97), Costs may vary slightly from 
country to country but the range is within the estimates given in the 

DEIS. 

under page ]0 of the £15. 110 risk allalysis Oil these three cOlltrol 
optiolls was dOlle. 

Response: 

A risk analysis of the three options was presenred in the "Action matrix 
of Alternatives~'. (See Annex 1. Table 10). The section presents the 
,'arious alternath'es with a discussion of comparatiye Impacts. offering 
:1 detailed description of impacts and potential means of minimizing 
these imp:).t~ts. 

) cOllsidering rhe mer/zodolog.'r used. rhe sciellrisrs were seriously 
cOllsrrained ill reruls of resources co rhe e..'CCellt thar they overlooked 
the erlzics of science. Thar for e..\ample. ollly olle conrrol poilu was 
llsed alld olle rrearmenr for each resr plor. 

Response: 

The study design \"as discussed \\'ith all parries inyol\'ed and approved 
by '\"E:\-IA and the participating scientists (See Section 6 Annex A for 
~E:\-IA ~ s approval). The financial constraint was e\'ident but it ,\-vas also 
seen that trial d.ata results are comparable to studies conducted 
elsewhere in the world. 

6 rlze resllits were i/ladequllre ill as far as. for example. fish being 
judged 011 basis ofposrure. 

Response: 

In addition to posture, fish were also observed for mobility and 
behavior. It is recognized that anrhropomorphic observations may be 
less than ideal but these were meant to oi\'e some indication of fish := 
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activity. Therefore. fish were also analyzed for herbicide residue to 

lend actual evidence to any residue uptake by fish. In;j ddition. studies 

have been conducted around the world that clearly show that the 

herbicides do not pose a problem to fisheries. but rather the water 

llyacinth impacts will result in reduced spawning habitat. 'VHO 

information further supports the safety of the herbicides on fish under 

proper use procedures. 

tlze EIS dves lIor illllicare flie illll'ac:r the hig mass (~lJ\'acerltJ'{[cilltlz 

Jl'ill liave Oil the lI'liler qualifY. Tlzllf hecllllse (~l the alrcady higlz 

Ilutrient illfJlll. it Il'il/ he crilllillul to add lIIore organic matter to 

Lalw J ';ccoria as a result (~l tfecoJl1/lo.,·ir;oll (~l tlte sprayed huge 

mllSS of )IImer flyadllflz. 

Response: 

See section 5.1.3.3 on the impact of Decomposing watcr hyacinth to the 

lake bottom. The contribution \)(" nutrient inputs from the herbicide 

control prognlm would be minor. insignificant and temporary. 

8 recent rate of water hyacimh ;Ilfesclllio/l "'llS Ilot stated ill tlze EIS. 

Response: 

An estimatetl rate of water hyacill th infestation based on previous 

studies was st~)ted in thc DEIS. :\-Iore accurate figures will be 

documented following the fin~)1 deyciupment and implementation of a 

Geographic Information System (GIS) study to detennine the exact 

levels of infestation. The G IS procedures and resources for 

implementation are currently heing cOllJpleted for incorporation into 

the Operational Control Program to document and track control 

efforts. 

9 that tile results ill tile EIS are questionable witll regard tv effects of 

tiillitioll. (ref: Page 14 of tfte EIS). It was doubted whether olle 

would expect to gee 2,4-D ill Illiller afier 14 days. 
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This comment is not clear. It should be noted however that herbicide 
trials were repeated/cunducted rhree time: in the lab. in the ponds and 
in the lake. The results all indicate that 204-D is not persistent in the 
en\'ironment because uf its ability to dissipate rapidly as scientific 
studies referenced in rhe DEIS further document. 

1 () flO referellce [() presellce O/lllicrfJ-orgmlislIls ill the !t'arer WllS made 
hI the E15. aldwlIgh the presem.er i1Itiicatt!ti dIm micro-orgallisms 
help [0 break dowll the chemicals. 

Response: 

Annex 0 and Annex r of In - Lake trials discuss the presence uf micro
urganisms in the W:Her. 

11 how I""olild herbicide experimellts be expected to occur ro tize 
tel1lperawre alld Ilitrates as all ejfect of herbicides applicarioll? 

Response: 

Question is vague and nor understood. For information on nitrate 
level5 and temperatures. refer ru In-Lake herbicide trial Annex C. trial 
Jata. 

12 tests were used with halld held spray gUlls although aerial spraying 
is recol1lmelldeci ill tize E15. 

Response: 

Both options are recummended in the study. Details of "",here and what 
method to use wiII be developed in the Operational Control Plan (OCP) 
and would be based on the physical environment of the area to be 
treated. The tests carried out were not meant to test the effectiveness of 
the application method but rather the efficacy of the herbicides. 
Studies and experiences from IHher cuuntries that have used aerial 
spraying were reyiewed and the method has been found to be safe when 
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13 . tlte EIS completely igllored al! tire major requiremellts for EIA as 

recolllmellded by lYEll/A. e.g. descriptioll of II'/tat is proposed; 

existing alld projected elfvirollmelftal impacts; a complete laele of 

a detailed allalysis of risks. 

Response: 

NEI\lA was involved in the revie,Y and approval process of three Draft 

EIS documents prior to the completion of the final DEIS. (See NEIVIA 

comments to the various drafts as there '"as no mention of ignoring 

\Ei\IA's major requirements) . .-\S 1\EI\'lA was involved through out he 

complete process, these concerns should have been address prior to the 

Final Draft Completion. (See \\'rittell Responses to Comments from 

NE1\lA, Annex 7. page 3-8 of the DE IS) 

These major requirements need to be specified in order for this 

question to be answered. A description of proposed action was clearly 

stated in Chapter 2. Existing and projected impacts are clearly laid out 

in the study and in almost every section of Chapter 5 and Annexes. 

Analysis of risks has also been carried out in various sections of the 

study with matrix tables of comparison of impacts provided. 

J 4 the EIS is II sct (~l illdh'idulI! rcports bOUl1d togcther wit/WIlt 

illtegratioll. lIellce cOlltradictiollS are cl'ie/eut. T/l{lt there is a flaw 

ill lillkilZg the results to the COIICizl."iiOlIS. 

Response: 

The DEIS is not a set of individual rcpol·ts. The main study integrated 

the reports by providing conclusions and recommendations and 

Annexed individual reports at the end of the main document for further 

references and documentation of the findings so that the reader could 

evaluate all of the facts that are required to make scientific decisions 

based on scientific facts. 
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1 j the EIS eloes /lOC provide tl lIlollirorillg strategy: That it does /lot , 
illdicate who are respollsible flJr l1lollirorillg aid ill the event that 
somethillg goes wrollg who shollld be respollsible. 

Response: 

The EIS states that monitoring " 'ill be conducted by the lead agency 
(\lAAIF) assisted by ~EI\IA. An In-Lake emergency protocol was 
developed during the trials indicating authorities to contact in case of 
emergency. As ~EI\'IA was involved in the three Draft EIS reviews, 
further information required for inclusion should have been discussed 
at that time. 

16 the cost bellefit analysis of the mriolls comrol optiolls was lzot 
given. That tILe cost of loss o/illcol1leforjish exports if chemicals 
are applied was not made Ilor was the cost a/legal sllits lfiIzstitllted 
agaillst govenzl1lellt givell. 

cost benefit analysis was clearly provided (see Table 2. lYlatrix 
parison of Alternatives Cost Benefits. page 21 of the DEIS) which 

~enected the loss that would be incurred if the hyacinth was not 
oiled and continued to impact fish . .-\ costing of the loss of fish for 

as a result of herbicide use was not provided as the proposed 
m is not expected to result in herbicide residues present in fish 

that would lead to rejection by consumers. 

the scielltists should have clolle bette,. hilt illformation is 
iIlSll/ficiem. That fa" example. )VIUlt was rI,e effect of tlte algal 
increase ill the luhe. 

" eet of algal increase were considered negligible and transitory 
Id be an insignificant fraction of that normally found present 

lake system. In addition. the scientists follon'ed the NEl\'IA 

Stir October, 1997 
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approved Protocol (In-Lake Ilerbicide Trials) and rlid an excellent job 
reviewing and documenting their findings as can be seen from a review 
of the documents included in the DEIS Annex. 

j 8 it WllS flOt ShOIl'1I Il'hetht!1' the fish (esteclll'lls the same fish presellt 
dllriuu the s/Jrarilz o . b • b 

Response: 

The Kajjansi experiments and residue analysis results of tish confined 
in space largely takes care of this concern. Also. fish collected during 
the In-lake trial did not reveal any herbicide residue in their tissue. 
These lish. whether or not they were the fish originally in or around the 
plot at the time of a pplica lion. would ha \'c been exposed for a period 
sufficient to absorb residues since they were captured within the treated 
plot. These herbicides are not fat soluble and cannot build up or 
accumulate in tish tissue. and if these herbicides were ingested they 
would have been excreted rapidly. The fact that no residues were found 
in the tissue is an indication that the herbicides degrade and dissipate 
quickly as the scientific literature on the subject clearly sho\ys. 

19 the socio-eco/lomic cOllll'o/lellt is I([cli.iug ill the £IS. Tlzat the 
calclilatioll of costs prese/lted lI'ere IlOt fllir e.g. the 4j millioll US 
dollars per year Ugallda earus jioolll./ish exports were not reflected. 

Response: 

The Socio-economic component was addressed in the EIS in section 
5.1.17. This section will be expanded to include further information for 
the reader. 

20 the £IS does /lot illdicate liOU' halldling ,if chemicals witlz respect 
to the scaLe of the applicatiollS is to be dOlle, flow they will be 
slOred, halldled llllli how llcddelllS {[Illi llccilielltal spills will be 
halldLed. That IlO mellCioll (~rfJ,.ecllllli()/l ilz lziZlzdLilzg the clzemicals 
was made. 

23 Stir October, 1997 
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It is clearly stated in the DEIS that any use of herbicides would be used 
in accordance with Lganda and rSEPA Laws and Regulations (see 
page 13 of the DEIS). That would include strict compliance with the 
manufacturers label recommendations (see Herbicide Labels and 
\laterial Safety Data Sheets. Anllex 5 of the OEIS). 

It should also be noted that herbicides are in use in Cganda and 
measures/regulation for storage and handling haye been put in place by 
the Agricultural Chemicals Board. These measures would also apply 
for this case. Accidents and control of spillage is addressed in the 
mitigation section in chapter 6. 

11 The parricipallts ill cltis cacegOl:l' reco/llmellded tltar: 

a) the EIS is quice ill complete ami cite public !rearillg s/rould flOt be IIsed 
to elldorse che lise of cI,emicllls 

b) tlze EIS appears co advallce che C{[lIse for cltemical cOfzcrol alld 1l0C the 
other metltods alld therefore lIlust be illvalidaced. 

c) a lot 0fstatemellfs ill cite EIS shollid erased bl!C{[IlSe rhe results CllIlIwt 
help us to draw llllY cOllclusioll. Tizese resllits should be llsed ollly as 
poimers but tile fill dings should flOt be llsed for decisioll makillg. The 
EIS call1lOt be IIsed as of HOH' co recommelld lise of chemicals to 
cOlltrol water Izyachzeh. 

d) chere are areas of serious hzsllfficiellcy ill tlze dOCllllleU[ which raises 
[lIe question oftlze vlliidiry ofche report for decisioll making. 

e) the EIS should be considered illadequate wic/z respect to cOllforming to 
.\,£jUA. guidelines: adequacy lIlId con clusil'ell ess; examination of 
posilive aspects of water /zyachlt/z. 

1) che EIS be rejected and should !lot be used as a basis for decision 
makill!! alld the EIS should be re-clolle. 

'-' 

Response: 

Based on the responses giyen to the comments above. it is evident that 
the DE IS was not well read by the people who contributed to the 

.., 1 
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rROPOSE/) INTEGRA TED COSTROL 
OF 1/'.1 TER 1/ 1'.·1C/.\TlI 

COlllments. There is therefore no sufficient basis to reject the DEIS. 
However, additional information has been ad;led to the final EIS 
strengthening the arcas of concern as noted in the public views. It 
should also be noted that since two of the three proposed options from 
the DEIS have heen accepted. rejecting the entire study then 
contradicts the validity of the decision to approve the mechanical and 
biological options. The thinl component (herbicide control) has been 
strengthened to reflect issues raised in the public hearing. 

D. SPECIFIC RESPONSE TO QL'ESTJONS NOT ANS,, 'ERED 

The following are responses to those who asked questions but did not 
get answers either fr0111 the presenters or the audience itself: 

1. That the compa/ly which lI'as llsed to carr)' Ollt the EIS i.e. Aquatics 
rr11limit"d is stated to be /lOwrjolls ror CO/lCOCtillf7 data re o ardill!7 u '- .. J' ~ .::..::. 

herbicide tests. That what aSSllra/lCe do tlze people of Uga/lda have that 
Aquatics Ulllimited H'illllOt ellclllp doillg the Sllme: 

Response: 

This statement is false and misleading to the public. Any such 

documents that provide information to back up claims that Aquatics 
Unlimited is/or has been notorious for cOllcoctcd previous data should 
be forwarded for review and documentation, as Aquatics Unlimited has 
not been charged with this daim since its establishment in 1974. 

2 IVltat assurallce do we /wl'e t/rat this is 1Iot II plall 10 Mil L~!ja/llialls ill 
tlte tllture: That SlIj}nosill fl S[Jl'lll'illl1 is I'is/q' to hUlIlllll beillos w/ro J' l' ~ . ,.,. .., 

JVould be respollsible? Thilt if JIIe lise this report to 1Il11/W a decisiu Il, 
call we lzandLe the el'elltllalities? 

Response: 

Aquatic herbicides are used in many parts of the world. Similar studies 
have been made in other parts of the world. Fllr an understanding of 

15 5tlr October, 1997 
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the implications associated \"ith the use uf aquatic herbicides. the DEIS 
should be read and studied along with the reference material provided. 

3 Thac water hyacillth already exists here. There are already 
ecollomic activities related co water hyacillth. IVould it be possible 
to underscore co/ural of water Iryacim/t llsillg these opriolls other 
thall sprayillg? 

Response: 

Ctilization. if proper permits are issued. can certainly be part of a 
manual/mechanical remo\'al program. but should not be confused as a 
control measure . 

.f. IVheclzer the EIS idelllijies areas II'here ehe ,lfillislIT of Health could 
help the local C011l11l1lltiries Oil izealt/t issues. 

Response: 

The EIS in Annex 1 section 9 In-Lake Herbicide trials emergency 
medical protocol provides information on first aid treatment, and 
provides names of Doctors who can be contacted in case of emergency. 
As these herbicides and hundreds of others are presently in use in 
Uganda. it is expected that the .\Iinistry of Health. Hospitals and 

. medical practitioners are aware of treatments due to various exposure 
. routes and have experience in conducting such treatment. 

JVhetfler herbicide degradatioll produces were also measured other 
thall the origillaL clzelllicaLs? 

onse: 

bicide degradation issue is addressed in the DEIS Section 5.1.3.1 
erbicide Breakdown and Ellyironmental Persistence", and again in 

ex 9 uf In-lake Trials. (Annex B) Prof. :\yangababo's study. 
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6 IV/zether tlte Atforlley General has beell COil suited hi case of 
loss/sabotage tu fi:J.': exporcs through sprayillg wieh chemicals. Or 
what are the . legal implicariolls of suits beillg illstituted agaillst 
goverllmellt/or Loss of ill come by Ugandans orfish exporters. 

Response: 

Comment noted. Consulting the Attorney General in case of 
loss/sabotage of fish is considered to he out of the scope of the study. 
This is a political decisioll that !s Hot deemed necessary ill this study. 
Huwevel", it is worth Hoting that herbicides if properlr lIsed are not 
expected to create a loss of fish revenue as the spread of water hyacinth 
is currently doing. 

- That the public is ill ([ dilem/lla. The "'iller hJllcinth is II IlllwraL 
elldow1Jlcllt. To what e.'(tellt Cll/l we eradicate it or create utiLit), out of 
it '! 

Response: 

The water hyacinth is an exotic and noxious weed and should be 
controlled as much as possible to bring it to maintenance leyels. Any 
positive natural endowment the water hyacinth offers is far outweighed 
by negative impacts the weed imposes on the country. Eradication of 
the wred is not possible, utilization is addressed above. It is hard to 
determine the level of endowment associated with the major 
environmental and economic impacts associated with the water 
hyacillth problem. 

8 The research has not put illlo cOllsideration ('(!,icaL cOllsideratiolls 
alld the !tlllliall concerlls. IVhat efforts are being jJlIt to controL the 
source of the weed? 
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Response: 

[,("HLIC 1IE.l/lI.\G 
PROPOSED I\T£GRA T£D COSTROL 
UF II" ITER Hr~CJ.YTII 

Human concerns have been researched for many years by other 
researchers and have found when handled properly there is no threat. 
These herbicides. in addition to many others. are presently used in 
country in farming practices . .-\ boom and conveyor have been installed 
at the Kagera River source. 

9 lJ'ftat practical el'idellce ('ill I he presem Oil the safety of these 
chemicals. How ",ill the gm'l'rIll1lcm adjust [() the loss ill rel'ellile if 
fish is llor bought? 

Response: 

Practical evidence on the safety of the chemicals was seen from the 
trials done in Cgallda and additional material presented in the DEIS. 
Issue related to fish have been addressed above and show no negative 
impacts, 

IO There Jj..'as the problem of illvoivemem of imerested parties ill the 
study hellce the omissioll (~r social cOlllpollem, ecollomic alld other 
tf im e /1 S i 0/1 S. 

Response: 

Refer to the Scoping Document and the various Scoping i\tleetings 
including the July 10. 1996 Expanded Scoping !\leeting where these 
issues were address . .-\ list of interested parties who participated and 
their comments were incorporated into the EIS review process. 

II The Florida lakes where the chemicals sprayi1lg has been done do not 
contaill fish ofco11lmerciall'alue alld are of 110 value as a water source 
for domestic use. 
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Response: 

PUBLIC IIE.·(RII\'G 
NWPOSED INTEGRATED COtYTROL 
OF irA TER lilA c/NTII 

This statement is false and misleading. Florida lakes are intensively 
managed, are considered to have yery high aesthetic and monetary 
value, support commercial as well as a very lucrative sport fishery, 
supply industrial and irrigation water, and are important sources for 
replenishment of aboye and below ground aquifers which are sOUl'ces 
for domestic use. 

E. REPONSE TO CONCLCDl~G REl\lARKS 

The following are responses to the concluding remarks: 

a) 1\lost of the presenters were of the view that 110 changes are 
observable when the candidate chemicals were applied using the 
different parameters mentioned. 

b) Exceptions were also observed in certain areas such as use of 
Round-up showed faster multiplication of algae etc. The efficiency 
test was found sufficient to injure the plant significantly. 

1 That illformatioll lVas received to the effect that: 
i. chemicals mal' be TOxic; 

Response: 

Toxicity studies 011 the candidate herbicides have been done and 
documented in scientific literature referenced in the DEIS. The WHO 
literature on the candidate herbicides is recommended for review as the 
most impartial studies. It is therefore advised to consult available 
literature on these issues. The '''''1-10 publication of "Enyironmental 
Health Criteria" Vol. 159 on Glyphosate, and Vols. 84 and 29 on 2,4·· D 
data is available at the Albert Cook Library at Mulago Hospital, 
Uganda and can be easily accessed for further supportive data. A copy 
of the documents is enclosed at no cost for your information. It is true 
that chemicals may be toxic if not properly used. However, it is utter 
lack of seriousness to talk about toxicity without reference to the dose 
of any chemical be it aspirin. 

29 SIlt Oclober, 1997 
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ii. [ize warer hyacill[1z prol((erariOiI has stabili:;ed ill the lake: 

Response: 

There are no reports available to support claims of reductions or the 

stabilization of water hyacinth infestarions in Lake Victoria. 

iii. c/zat mechallical/mallual cO/ltrol Izas pro~'ed effective: 

Response: 

The mechanicalimanual control has pro\,ed effective in certain areas 

such as infestations at the Owen falls Dam and Port Bell at removing 

water hyacinrh. HO\\'e\'er. reinfesrarion was experienced immediately. 

The process is slo\-",. expensive and laborious and will nor deal with the 

problem on a large scale bases as is required in Lake Victoria. 

IV. that rhe calltiidare chemicals do /lor kill rhe seeds of weeds: 

Response: 

Controlling the weed wi(h herbicides reduces seed production and 

slows do'wn the seeding process. 

v. tlzere is Ileed co foclls all pollurioll comfol from poillt SOllrces: 

Response: 

The need for control of pollution from point sources is evident and so 

is the need to control the hyacinth (hat has already established itself. 

vi. tlzat ill tlze 101l!~-terl1Z tlte biolozical cOlltrol is'lIse/ul,' 
'- -

:0 5th October, 199-; 
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Response: 

f'UBUC HE"RING 

PROPOSED I,\'TEGRATED CU,\'TROL 

OF IIA TER 1I1'.·'ClNTII 

Yes. Biological control has been recolllmended as a long term 

control strategy and this control measure has been implemented. 

Jlii. that radiation should /lot be llsed as it was /lot llecesswT; 

Response: 

This comment is not understood. 

l'iii. that tlrose 11'110 etlll I'll! lltc lI'eed to ceo/willie lise should 

approaclr tlte IlJillislI:r of.·lgricultIlrc, .·IJ1i1l1111 JllliUSlIT allli 

Fislteries forfilrTher discussiol1s: 

Response: 

Utilization of harvested weeds is encouraged alongside control. 

However, utilization should be regulated by law to avoid reinfesting 

the lake with the harvested weed. 

2 there is Ileed to explore collaboratioll efforts witlt Gover1lment 

of Uga/lda ScielllislS O/l lire i,'sue Of exports to i/Jlpr()l~e all 

marketing strategy with COIl."Ulllers (~r fish. 

Response: 

Plans are underway for collahoration efTOI-ts with the EU conntries 

which are the main importers of Ugandan fish. 

3 there was also commendatio/l of the Uga/ldall Scielltists for the good 

work dOlle. 

Response: 

Good 

31 5tlt October, 1997 
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ANNEX VI 

SAMPLE STATUTORY INSTRUMENTS 

NO .. . .... . .. .. 

THE WATER CONTAMINANT LEVEL REGULATIONS (SAMPLE) 
(Under Section 107 of the Water Statute, 1997) 

Statute No. 9 
of 1997 

Citation 

Interpretation 

Section 35 
Statute 

IN EXERCISE of the powers conferred upon the Minister by Section 
'07 of the Water Statute' 995, these Regulations are made 
this ........ day of ........ 1997. 

1. These Regulations shall be cited as the Water Contaminant 
Level Regulations, 1997. 

2 . In these Regulations, unless the context otherwise requires -
"MCL" means the Maximum permissible level considered 

protective of a person who in theory may drink water or eat 
fish at that level of contamination everyday of his or her life. 

No. M eL for 1 . 
Uganda to be 
stipulated 

The Water Policy. Committee shall in Consultation with the 
Uganda National Bureau of Standards from time to time 
stipulate the MCL of Water for domestic use and Fish or 
Shellfish, in respect to aquatic herbicides used for aquatic 
weed control. 

Schedule 

4 . The MCLs for Uganda with respect to regulation 3 is set out in 
the schedule to these Regulations. 

Name of herbicide 
water 
,. Glyphosate 
2. 2,4-0 

SCHEDULE 
MCL for fish/shell fish 

1.00/1.00 
0.25/3.0 

yii 

MCL for Domestic 

0.7 mg/l 
0.07 mg/l 
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OF IH TEll Ill.-lCl.\TU 

I') che chemicals call callse jill'rlrer pro/~ler[[(i(}1l of che problem 
because of ill crease ill l1111riem lel'c)s. JJher/zer H'e should 
ill crease more I1wriellrs: 

Response: 

[ncreased nutrient levels inyol\'ed in herbicide use would be very low 
and temporary compal'ed to current imputes to Lake \"ictoria. 

ri) impacT 011 orgallic ml1uer tlCClllllUlmioll: 

Response: 

This has been addressed in the DEIS, Organic matter accumulation 
leading to reduction of oxygen leyels can be avoided through proper 
spraying techniques which are outlined in the herbicide label 
instructions. Over a long term period. after achieving maintenance 
control. the amount of organic matter going down would be much less. 
Scientific data referenced in the DEIS clearly shows that organic 

matter accumulation is greater when water hyacinths are left 
uncontrolled. 

l'ii) I!.ffecrs of rep eared chemical applicaTion: 

Response: 

:'-io impact from repeated application is anticipated since herbicides do 
not accumulate in the environment. 

\'iii) Il'lzether (Ire EIS should hare been replicared at different sires ilz 
order TO achieve beuer reSll/rs: 

Response: 

Replicated studies were not neces~ary ~il1ce similar studies have been 
conducted around the world oyer the past few decades as referenced 
in the £IS. 
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ix) II'/zetber hUlIlllll helllrlr alllt iJiodil'ersiry H'llS well cOllsidered: 

Respollse: 

Human health and hiodi\'ersity were well cOllsidered as can be seen 
from a review of Section 5.1. 12 "Illlman Health" of the DEIS and the 
referenced sc iell tin c ill fo r III a tio n. 

x) 1I'ltetizer aerial sprll.1'illg Cllll he based Oil rite resulrs of !lallt! held 
applicariol1s: 

Response: 

i' Iechanisms for using aerial spraying were elaborated on in the DElS. 
L:se of either option would lIot han~ a direct ,impact 011 the efl1cacy of 
the herbicides. The only difference in the aerial and hand held spray 
mechanisms would be in the amounts of hyacinth controlled per 
application as aerial allows for greater coverage per day. 

xi) II'lzetlzer tlte Repoft./()lIoJl'eti NEll/A guidelilles. 

Response: 

The report followed !\E~lA guidelines from beginning to the end 
folluwing guidelines prodded by N Ei\L.:.\ (see Guidelines for 
Environlllelltal II1l[l~lCt Assessmellt ill l igamla Novemher 1996). The 
flow chart proyided Ull page 1 () of the guidelines was fulluwed. Also, in 
accol"dancc with the guidelines. it is assumed by the authors of the 
DEIS that an opportunity will be provided for the cumpletion of the 
DI"aft into a FEfS. in full1lmcllt of ;\·Ei\IA reqllircl11ent~. The process is 
therefore still ongoing. In additioll. NEi\lA was involved in the review 
uf each draft and provided cumments as outlin,.'d above. NEIVlA should 
have made it clear if they felt the uuidelines were not being followed. • b 

x) ''''Izetlzer the costs liS alla/y";.ed ill the report present II correct/true 
picture o/statistical allalysis" 

5th October, 1997 
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:\lajor Issues to Consider ill Decision .\Iakin~. 

-t 1J7zether Cga/lda's imerllllCiollai obligatio/l will be affected by 
applicatioll of The calldidme chemicals. There is /leed to evaluate 
carejillly the implicatiolls of legal actioll agaillst The Goverllmellt ill 
case a calldidate control op(iOlz is used. 

Response: 

The inaugural meeting of the Council of :\linisters for the Lake Victoria 
Fisheries Organisation (L \ TO) endorsed limited application of 
chemicals after an [IS. The si2natories to the memorandum of 
understandin g were ministers responsible for fisheries in I~enya. 

Tanzania aud Cganda (attached). This was as recent as 19th December. 
1996. Legal action from these countries is a long shot. They await 
leadership from C ganda. There is almost no likelihood that herbicides 
will be detectable in these countries gh'en the limited dose and the 
dilution factor. Formulations used are '''ater soluble hence not 
lipophilic. They can not therefore be bin-accumulated in storage tissues 
(read adipose or fat tissues I. They are excreted and bio-degrade in the 
en , ·ironment. 

-I rou should cOllsider wheTher rhe EIS is adequate ill the 
followillg areas: 

i) beillg balanced ill The approach llsed (() el'lz/zuue the various 
cOlltroiopTiollS: 

Response: 

The chemical control option was seen to have the potential for greater 
significant impacts over other control options. and was thus 
emphasized in greater detail so that sufficient information was 
a vailable for review during the scoping process. and overall decision 
making. Thus the chemical option required a more detailed and in
depth study and reyiew than did the Biological and l'-Iechanical options. 

5tll October. 1997 



11, /..11 F R E5PO:\ 'SE 

TO \'E\I ,I 

PI 'flue lIE,.JIII,\'G 

1'llOf'()SEIJ "''TEGR.I TED COSTROL 

OF ff'. '1 TER III'. 1 Ci,\'Tf{ 

ii) the scielllijic methodology lI'as adequare TO capture che required 

eva Ilim i () /IS: 

Response: 

Scientific information that was available for the study was proyided. 

The methodology that was used in the trials that was used to provide 

supportive data for the chemical control option was seen to be adequate 

by both NEl\lA aud the scientists that participated in the study at that 

time. The results obtained from the study indicate that there was no 

necessity for prolonged studies gin~n that herbicides degraded "ery 

quickly and could not he detected after short periods as was found in 

the studies :lnd further supported b~' scientific reviews that are 

referenced throughout the 0 EIS. 

iii) tile results of tile ellCire experimellts JIIere scielltifically a/ld 

adequately llllaly';.eti to pro ride all hOllest lIllll accurate 

cOllcLusioll ,. 

Response: 

Data ubtained from the experiments can be compared ,,,ith available 

scientifically soulI(j literature in order tu eliminate doubts of the author 

of this comment. 

iv) costs Oil or eJlects Oil exports offisll: 

Response: 

Long term benefits are seen to supersede any short term losses. This 

issue is being seriously cunsidered and pursued with the relevant 

authurities tu eliminate a question of loss of revenue from fish 

export. COllntries which import fish. some whom happen to use the 

same herbicides and still cunsume their fish, are being asked to give 

further guidance on this issue. 

5tll Oct(}ber, 1997 
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Response: 

PC'OUC IIE. IRI,\G 
I'ROPOSED ISTEGR.I TED CO,\ TROL 
iW /l'.ITER II r .·1ClST/{ 

Yes. the COSTS present a true picture of the statistical analysis. Other 
literature can be cited on this issue in case of doubt. 
Some of the literature that proyides further supportive data include 
studies from the LOS and South Africa cited below. 

t. Haller. \Yilliam T .. pp. 147. Edited by Charudattan. R .. Labrada R .. 
Center T. D .. I~elly - Begazo. Christine. Stl-ategies for \Yater 
Hyacinth Control. FAO. Rome 1996 . 

., Cilliers. C. J., et.al.pp. 9i. 

xi) JU,ellzer mirigarioll plalls C(}lllailleci ill llze E1S are sll/ficielll ro 
comaill lilly a,b'erse effects illcluding risk allalysis toxiciry of tlze 
chemicals. The (Oxicic), of the chemicals was also PUI under quesrion. 

Response: 

The :\litigation Section is being expanded to include all the concerns the 
public addressed in the public hearing. Toxicity of the two herbicides 
has been discussed. Further review on toxicity of the herbicides can be 
conducted (as adyised abo\"(~) by the authors of this question if they are 
not satisfied with the literature provided in this study. 

xii) Irl/ether there H'as adequate il1pllt aud cOllsultatioll from the public 
or the local COll1l1111lliry 011 the £IS aud sIlch input reflected ill tlze 
£IS. 

Response: 

See Scoping Document and Process and the 10 July 1996 Scoping 
l\tleeting information. 

There was also adequate input from the public and local communities 
prior to conducting trials and compiling this document. A list of all 
persons contacted and who were instrumental in compiling the study 
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is provided at the end of the study. !\lore consultatiullS and 
sensitization exercises with the publk and cOlllmunities impacted is 
suggested in the study in the event that the herbicide control option is 
approved. 

xiii) JVlrether adeqllare illsriwriolllliarrallgel/l('llf.\· are co1ltailled ill 
rite report/or m(}llirorillg. 

Response: 

Routine monitoring ,"as suggested to be performed by the project 
implcmenters who in this case is :\IAAIF. Directorate of 'Vater 
Resources is statutorily charged " 'ith monitoring of water quality in 
19a1lda. A draft amendment to the \Yaler Bill has been prepared by 
!\lAAIF to enable them better achieye this objectiye. 

F. THE 'VAY FOR\V.-\RD 

Before the conclusion of the public hearing the Executive Director of 
~El\1A provided the way forward by stating that the public dew not 
withstanding. other aspects will he considered in arriving at a decision. 
That ,l/AAJ F is l10r tfte ollly Lead .-Igellcy Oil tltis IIllltter. otlrers illdll£ie 
illillistlJ (~lNatllral Resources, ilfillistry of Local Goverllmellt, riparian 
districrs. etc. NEl\'lA, howeycr will not be swayed to make decisions not 
hacked by technical soundness. That the views presented in the public 
hearing will be taken into serious consideration in making a decision. 

Response: 

It is not a matter for the Executive director of NEl\lA to decide. 
lV1AAIF has always heen recognized as the lead agency as long as l!1e 
project has been in existence. The other agencies mentioned do have a 
stake in the problem, but the decision for them to be lead agencies is 
quite new and hence there was no mention or recognition of these other 
parties ill relation to the roles to be played by the lead agency. The 
Executive Director could formalise his contention by forwarding this 
to the cabinet. 

5th October, J 997 
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This ministry (\lAAIF) will continue to be the lead agency unless 
adyised otherwise by the cabinet. :'\ote that all (.: the GoU agencies 
were involved in the Scoping Process. and were members of the Scoping 
Committee. 

38 5th October, 1997 
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Part I: Toxicology 

Published by an extremist lobby 

group against use of any form of 
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roline Cox & Kabayo 
bmitted as evidence 
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GLYPHO~iA'[E, PART 1: TOXICOLOGrr 
r;/vphoaato I. a broad.~p.clrum harbJclc.lo wldaly usod to kfll unw a nted plant. b~th In anri It ""V,-

. 
.. cu ur. 8ftc 

;n nonDgrlcullural Inna. cap ... EsUmatod ~:ISQ In tho U.S. I" bet wilen 1 9 and 26 mUlion pound 
. ' • p e r, e l 

Moat glyphoaato-conL .. ining products are elthor made or u.e d with . "urioala nt. chemica •• tha t help 

gllphosnta to panet.:ata plant cell... . . . ~ 

GIVphoante-contalnlng product. a r. acutely toxIc to anlmala. Including human .. Symptom. Include. 

and skIn IrrllntJon, cnrdlac deproaalon, gnstrolnt.aUnal pain, vomiUng, and accmnma Uan of e xce .. 

nuld In the lung&.. Tho .urfactant u"ed In a common glyphosate product (RoundupJ I. more a cutely 

\OxIc than glyphoaat. ltaell: the combination of til. two Is yet more toxic. 

In &:nlmai studlea. feeding of gly~~osDte for three montha CDus.d reduced weIght gain, dlarrhe., . nd 

~lvRry gland '.:slon •• UfeUme .feedlng of glyphoaato 'cDusad excess growth and death of liver cella. 

calaructs and lana degeneraUon; and Inr-reaaoa In the frequency of thyroid, pancraaa, a nd IIv.r tumo 

aalo-contalnlno product. have cDus od genetic damDQe In human blood ctlll a, fruit m.a, and 

n colla. . 

oa.at. CDU_. roducad s p e nn count. In mala rat a., • longthened estrou s cycle In fe m . le rata, an 
Incr&lI .. In f.tal 10 .. toge Ul. r with .. dacreasa In birth weights In their offspring. 

&trlklng that laboratory a ludlea have lc.lenUl~ed adverse offecla of glyphoa.Jla or glypho . at .... 

9 products In all a tand. n:t cntegorle& 01 toxicological teatlng • 

•• riou. caae. Ilf fraud ha·). occurr. d In laboratorla. conducting toxicology a nd residua l .. a Ung f 

lIIIM~alll. and glyphoaal...conlalnlng prtxiucla. 

By CAAoum COx 

Flgur. 1 
Clyphoa.ata 
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II all 

qtyp/iOMIO 
fl· (ph~loono,noulyl)glydno 
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IIO-C-Clld4.CI7.)' ·o- t'III:J.CII 

H OH d~ 

bopropyian1~ aaJl 01 olyphotllt 

and its cx:ologial dfc::tl. 

Glyphos:m. N-{l- ' sphonomethyl) gly
cine (Figure I), i.s:t po. -or-Igolc. S)"StenUc. 
and non·sdea.ive: herbicide wed to kill 

bro:td-bvcd. gr.u:s. and sedge speries.1 It 
hu beat registered 2.S I broad.fpearum h~
Licide ill the u.s, sine:: 1974 and is wed to 

con [JOI weed! in a wid e variety of :t 
tunI. uwn and g;udc:n. X{~ 211 

CStrY siruaoons..J 
,\-iose glyphos:lte herbicides cone 

isopropybmine ~t of g/yphos:ate. A 
J I (:In j cJ. lhe JCXijwn m.I c of gIypI 1m2 

:1J :t (7t1Wt11 regubtof in !u~, cu 

PCUIULS and iJ rrwkc:tcrl ror tlut pi 
'11 I!: rno nQ:lJT1lTY.l1\ium s::l1 t of gI rpm 
:USIO rrwkcted 2.S an h®icide and I 

rcguJ:tlor.c • 
Glyphos:1te product!. ze JrWluf: 

by MOr1Sll11D Company worldwid 
herbicide jj rrwkc:ted · under ' l nr 
trmc rwnc::. RDundup (induding R.c 
D-Pak. Roundup uwn and ewe 
ccntnte, and Roundup-Rady-to-u. 
IWdco :ue the: most amunon U.5 
lI~mel.l The: sodium nit is $1 

Quowrwtcr. The: monOlaZlll11OrUWl 
sold 2.S Deploy Dry.l Other. ~d 
waJ for the isopropyiamine :;ut = 
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Nallcnal ,AGn:::.~ Slallaa:S ~.;.c;n::::!UIiII SlaDllU:;: ::c.c:.. 1 ~ 
lSQ.3 r.Q~ a::ce amTlI:IY. WU'lI'lQIa1. u.e. lM8'l:n1. 

...,.rt:Jt:1Jl1Ii SIaIlSla~. 2.::lnc:mc RQ--=: Sor.-a. 1 ~ 
• 1~1 ~It • .-.a nua -.rmwv. WarlI1QlCO. D.C. I';U.~" . 

-"QT1CJ1llJrSj S la llLlO S'iNCI. :::oncmc MnIIlKt:'\ ~. 1;Q5.. 
. ~_II~Q.4 1UTnWY. WallllnQlCO. C.C. :':UI'Y) . 

~lUIr:::::Ia1 ...,.fH'CV. CAol :)4 ?MICOt M~I.I&IIa1. IIlIOlmllDcn s.vc.. Chnc::l.. 
",,-=CIt' AnnIJa 1~, OOIWKI bY alPfl'C:IL. ~o. ':A. :FIICTJe,'"lJ 

pasrur:. c::m. 

.~uc :~ ~.iilicn acpU:::or.l ~ v:: 
... ---: :r-..:.ce in ~.:.£. :tou."r::-:o~L.!.:: ~ ct" ~~ 
... ~ :7'...cc cn :';"HT'.J cr OU~ L-=r 'I'f1':c:1! 

:. ~::J vc::g-~C;:l Kiil i.I ....... ..:.c::::..' (Sc: r~
~: 3) 

In ~fu~ whc=e :x:::occ us:::-:::>or ..... . . 
:.r.g i,s. meee CJmpr:ne:uive :.r.m. in ot.~. 
!"..:..tc. WoU( 3,4 mi..ilion pcunCl ~ UJC:i. 
~l I ~J~: Wouc :!5 pC'c::m err ~UJ wu ux::i 

. .' .... " 
:10ll1!; nClIl-<X-w:lY, wruJe 'J x:-=lt wu: 
:.::::: -on -u.-nonci.r ~d 10:-,= .•• 'HU ~ 
on ppc::.' (5:::: ::: g'.lr:: 4. i 

Mode of ActJon. 

Tnt: I'!'lCx:ie of ac::ion of giy-~ is ~nc.· 
bown ;.c. tiw time. -~ lc:;c..-cing co 'iJ/t. 
;":OW:'l'C'. -n::DiciWl mion -proOWiy ar.s:· 
::-:m the inhibition or thd~.iOS'rilcn=is ai. 

. . . , ·IQ - ' . ":"J:r.aac ammo ace.:. : ::= llTU.'}Q IV 

R~~', ' _. ; ..• ' . 
Q'nIQu W-..... by:~: .. · !: ... : 
Hou..nat_ (1" 2J' .. 

f .' ..... 

ir9&11'Mt1( 0( ....... ~.nd oen. ~ 
:all, Qroen~ar1O>~ ___ ~ lor oW( 

,".aJ10I '"'e Olypn0a8usalCY u.s. housanoa, 

;::.s (:::O:=l vi ~c:,,' 1'VTT'Ki n e. .na :rrp to-"'-- ' . 
: r ';"1/ :r:: usd in the !VTUnc::s or proc:::i:-.: 
~~ci "''''e me =t~. fuc.\giowth ~ sur
~i\,:j of r.x::s~ ~imcr. On~o:rri~ ::-:'";7.: . . ' 

:.::; :x;rc:.."1 = in ... -ana cic arr.!no :u:: d s-m ci 10-. . 
til, cir::d .5~ovruvyis.~3-POOs-
?::..::: syn ci-...se; !llciu.bi·cr::d br giypi ~c:.. :0 

C;trncs;.~ ~ .~:r inrjeic or ~'I 
:wo omc- e:-.::nn~ c:::uar..snnre muca:: and 
=l"::)r.I":'..a~. n~ invoivc:± in ornt::' . . ' 

r.:::::::::s'\ ai ::'::- mlt:D::3. ot. m::::::.me amino . . . - " .. . 
;..= =..t. l.~ =e- __ .r .tt:t are alJ ' ~ Ol wr=c !! 
=ij::::i me r.~ putn..y":';x'='=1r : 
:~ ; ;:::;lC: ;:l::.n~ L7± ~ • an u::m. Oue Oll • 
• ~ • • , .'~ w • 

:Ii arumw .. P· : . 0 ' . " ;: . • 

;'oYO or. me _~Imi:na.cw 
, .-~~;..,.:.., :, ~i'Jc::pnao:. UXl'~ ~.,_are ~ 

~ ·ami.no a.c::i.d& i..i:i m bumm ciii:s: bc:a.uJe 
:1~. -like: ail ihiF aninW:c;J ia.tX die 
~iici.mic ~d:' pcm~~ C2JlllOC'.$)'Tlche::i:e 

:.~:x: unino a.C.cii;j.Ddt rer,- CrY tC::r foocit 
~ orovide t:h=; Cc~:Tyrosine is 
rl"'~'l=i:cd,jn~:~·throum'anoth= 
. ' . I~ .... \ H ' W 

~;''lWZV.' "' !' 
. Gj~hos;u: ~c::'tD='DOC tOn-
nc:::ccl 'with the Wkiinic acid, p:thwzv. in 
rugu an:, it rc:iccne'IC':ilicr Of o~e oi 
:111: ::-:nn= invcMd in .ug;:r m~ .. 
&Cd in~ Tnii rc:iu6on app:m c:; ~ 

, 
HO" THW • • T CO ALITION FOil AL .IIINAnVIa TO JIInTICIClamCA Jt ' .. 
P, C, 60 X 1 H:. : U Ci ENE. eRe a 0 N . ;" '" Q I (5 Q ~ pH. 5 0 4 " 
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,1,1~n' or ule tmiCDio~ mxlie::s u...2[ ·....;u 
l~ swnm:triu:x.i in thil f4-uhe:t 6vC" ~ 
colluuacd u:;ing g.in)h~t4 the ,rI;,,,= in

gmiienr. :llooc::. Sorne h.ne bt wlld'Jct::x.l 

with cornmercal producu cont.uning 

tol rphO:::Hr: and I .. mcrt· ill gredicnaJ Whal 

IImmlogy tcni.ng is nO{ done wilh u;e Dnx.l
uc: :IS ic u 2at..C!.l.I r used lit is iropotrible w 

2C:::Ur.:trdr ~ ia h~rth. 

.. ,. " 

when! 

CrtIDIIl 

\X,·c will Ji~ boul type:! of SUJui<::. 

:mJ \\,iI iJclu(y im:oo(:I1 lS is ,JUSS:iblc: =c.r 

w!.:u 11-':: t.t:li II lVl.~ mcJ 10 conuua c:;. :lt 

stutJ\·. 

ACl'te ToxJc.:ly :0 
Lat-lJr G tory J\nlr k1/!i 

Gi ·, · , : i1U:;:;t~·l ;; ': U' or:ll Incr.li:U1 iCUI:d 

J()~ ,tile ci~ U1.1r c: !~ dc::uJ, in :0 D::;"

(::lit 01 l :xJpuhUI'!1 0' t::5t :Ulir . ~ u:i~J 
11\ ~[l U p-c:m:r UtUI ·1..320 mil' '!lU Per 
kilugr:un (mg/kg) of body WI 'IL -nUl 

pbc:::l ti\(: hchicidc: Ul T ax.iciry G~r;' 

III (Guuon).4 10 lCUCC: dcrnu.l [Oxian' 

~JmT1:l.J L?50~ in rmbi.rl. is grottr tit~ 
..:.. 000 rngrkg or body wogm. also T cruciry 

Gtegory 1l1.4 
If ~j mah w: gm:n glyphos:ul: in oilia-

:''l't'!tnn<rI1IlI °ro~ AQI'fICY. [\(t::l 01 P..,ocxifl Ag<;u"~n. InlcrmnOCtn ~I Bta'lal. 11.IQo4. 

11M I1lXlft Arv1.JCJ 1 ~;:. Ir a QlOO Dr c:nGrTVCn . Sac: llnon IJ. CA IF 1IOnJIIty.1 

, , ... ~~"S, il iJ much more ~Qltd:r tmic.. Whet 

gi\'C1 iotr:lp-=ltDOeillr (the dose 2ppiial by 
in j C:::UOll in to the abdomen), gl ypOOs:ue is 

kwe:n 10 10d 20. time::s more tmic to rm 

(\~;th :m LDc;O .lx::rm:m 192-467 mglkifl' 
uun it i3 whO, giTCl orllly; Intrllpaitonol 
illjcction t.i1O au.cd· fl!"'iU". c.oauon of DIlIl:c)'JO usn looorun'J rnOUlfomOnl'l oo::urnonl UIO onormoul vDlVltf al alypil<n.aln 

~ 2uxlru. pUnt hormono.1J 

ilia ~r c=s c:.'lZYmc: SYltcmS 

~ ::ami h~ In r~ts. in-
lh~ ~omc"lI Jc:::c:::.so the lG

U:tDxiiic:::u.ioll c:! lZJ"T11o. crt!)

. mu l monoon'g~:. .. u.se. :U10 
1IIt::ri ru.i u::i vi o· 0 { til c enm n c 

h yuroX"}'~ (:UlOUIC J c:

:Urrn~i. Ii 

Cl.~lcr u) we or more 

br C:lll,i Il ~. III I dJ cnnwl.ai Qiu..'7 While thU 

ciiiciclIL T'il::::::: illgretiienu :.rc alJc:c.I -ill- kind or exposure ~ DOC rill!' thar lrollld be 

c: t.· l.hhoUt~il liter :n:: oll~n noc bioloe;i- C1lrowllcrd Wld& rondicioru of nomul 

c..ily, dt=IUdl)·, or UJXJroioV:::UJy inc:n.ll1 usc. ll,csc mxlic:dnOiClli the kinds of die:o 

g·:nd. UIC"i :uc lIot iJ01tiii~ o~ UIC kbd f,lyphO'>llUl can ~ually c::u.ue in rrum-

of t.he: poucJc prcxlua. Ul:lk! 1 • 

III the c:::::c of glypialle {JtI)(jua.~. n~ny Couunc:rW1 glypoosall>amaining prod-

"in:ru' Im'c ix~n iJcnu~t:d.·· H.Cl·lt\dup ucts U"C more IQUJ:::irtmic: thm gJypboa.tr: 

mnuim a pulycthonllltaL uJlow~rninc: ~one. Tv.'O rc:o:nr(I99O'ind.1~1) JtUdic 

lUri:'a.:I1t (US1.1:ill r ilibr~ ted PO EA). teo- . rom pmd the J.l]lOWt of,.Roundup n:quira:t 

l::Ited urg::nic ::acidf. of ?,iyphoSllte,. to cause de:uldo.mi:s-,pm· the amouot of 

isopropylunine. 10d W21 cr. Elata Ilxieo and < ci ma glyphoWe akme cr ~ EA aIooe tbu 

Accord colI~n gln,h~ce wd wOlter.". \\'OuJd c.use doth..The swciid fouod thu. 

GlowCYcr, lilid in.sUl :nom uru.illr l'tl1uire . in cornbiJ1ll.lion. the amount of gJrpbar:ue 

loding a lU!lac:unr Juring we,") I See wd POEA rcquircsbD 1c.ill''W'ZS about·1I3 

-Toxicology of. 'I . ~rt' Ingrediencs of of. lethal dose of·citbcr.coinpouod JI:fl'

Glyphos::ne.amuiJlwg Products,· p. 17, for r::udy.111cRoundupbmub.iioo tr:md Ym 

b~ic inform:uion about these "inert- also mort toXic than:PO~· aIoec..l&.lt· 
illgralictltl. /u with g1yp~ ·aJ~:"~ 

NonTHwa aT eOALITJOH Fon AL Tl!:nHATIV • • TO .... T1ro.D.u.a" fIIl 
- - •• ~ ..... r. n n r:: n n N I 7 ~ ~ 0:/ 



.JOURHAL. OF PESiiCIDE REi=ORU/FAL:" ~ggs· veL.IS. NC. J 

:::::1;::UCc:::l :.n:: Icaom Wl:p~ 

t.1e :Hire::::.l llOrmone 
.!coo::.c.h '5 mu::::n.:! :n~!cr:ne ~...:rra.i :.n 

(xxi 1 so:::::.; 
p-..ncc::..:.ic tumor.;, El'A. st:c:::::: :r.:.c· cn== 
w-...s 110 ocs.=-ie::t::d er~'ld md no :JrcD"'":::;' 

sion co m~gn:nc:t. For the. live::-' ~rs 
:nd 1he thyroid Ct.::nors. f.:'A's-...;xo:i til:: 

~ comparl.'DClS b~~ tr:::ec:l :..,ti 
u~~trc::tc:r:i mj~ wc:r: nae st=ci.sci:::.iiy rig. 
;ullom' :lId WC':: .",~ no progr=.ion te. 

In.:ijgn:mC?J~ 

~lI' ..., -'p s'!.JC V ilia found c:vio~'lC: of 
J ~ : ,. ' • • bOO' . I 

Carcinog€?nJcJty 

T.,e ooeC!1::::i or 17ivphos::te to c::us:: on :;;: U vc:: !l1Cc::.s:::: In I.e ::::05 :os • o . 

;l :-",-0 iiv\:' I:.--=:r'lnc: we.."": found in 

/T';:: :"'1C rc:1~:i:::. OWe::- dlc:::s iUUJlu 
i:iJ s::.;~y ',I"~"': j~uc:::d wc:igiu g:in in 

..' .. I.. . 

CUlc.::::- n:os be:::: : :::.lnC"Oyc:!i;u suOie:= SIIIc.: 

ule 11m iiletime: Jc:::.iing stlxiic::; wC'e: :n ... -

in.cJ ill tilc =:;v 1 ~30s. 'Iile i'u-:;c stuuv 

(! 979-198 i) rcu;'J &r. :ncc::s.:: in :=ticuj~ 
im::.-n:ci:J tumc::; it: :;-.;:ie ~ts .c me hign
c:::. uose [c::rru ::0 ;n~Kg of DOOy W~~IC 

::.: :c~e ::~ :ne rrue::; ola.r.n: ~n 
~. : ;-~:~ p-"?, -,.,d ""!'.;.n~ Ul' d,e :, ... 1_' ........ I.~"" l""oll ~......, 

, . E'JA ' "I I I t I I, 

\ • .! ,concU<JCIl U::C gtypno::::::: SI/OWl! 

.... -=~~c:; or Kic.in::'t, uve::- :m1 ulVlnus 
... . . ' . 

~:i :.na IT"Jc:..::J 
I ' 1~ .. . . . _ 

pc: ~y).- :os WCl :s :II mC':::::sc In :''le trc-

Lx: cmiicd :s Group E. -C"nd:nc.: or ncn

c::rcillogC1icirv ior n~m.s. "!S Tn::'{ aitic-.: 
th:c ulis C!~iic:ticn "is b:.sd 'Oll tite 

Oi:::- :;.:X.:...ronic ;.:.Oor.:rory r~ ruund 
w:::g;:'t g-";'-.l l\:.:ing <.lose: or:500 

::=- ~:·r~ ,l...l(J :i:ng 'Nith :II ~=:-~ in 
• • - • - . • • • I 

.. . .• , ,. . tt 

qu::.'lC:{ of : WyiOllJ ::::.:~== Ul 1:::;,...,=.--

11,= !c-:::ono !:!.J~y (;::;;Inpie~cd ::1 :~~ .~) 

i"ot.::Hi ucr;c-rc;~=.: :.ra==:s.:: in til: :7~t.:=-:~ '.' 

Of t I . I ..,. I • 

.\":J)::I.)I: :YIu:nc= :C telc umc Of C",":JL:::tJCIJ 
~.IId silOlUJ noe be ine:::pre::c:d :os: d:::in itivc 
....... n-:l.!5;f'n ,I'- e r;'~ ~""":lC ,.,;u nce ~. --
~ '-. I ~ __ .- .c;,....", ... ~ .. ..-.,." 

W-:::".= :r ::;--:';:;, :1::::'-wS. K.H.!n:"'/, :::rJ 

.:. .7~=-: ::: ::~ = ~ooci ;C"=s :[ :x:
:::~ :,nc.s~ncr.J.S in=~~ :: ~ 

:::;:::.: (Gc- i &.=-0 :n gi kg; d:y) in oc (. 'l 

:- .- .. ~ ·c .... ;...: _· ._- 17i., ..... n· "'-.- -no 
.... -"~ .. """'"-",' .. _-. :r. t" ~ ..... ~ 

::OQUC:S ::: more roxlc ::::.~ 

. . .. -
:.;=n= i:: S~DC:roruc t::.:. :.r. :. . 

" .. ~\' wl" n' ~-'y"" 7 CJQ ""a/;';7 Of' 
....... . "''' _. '-0, • .,1 ' .. '~:: 

.. ? =~c:i ::.::cr:O:: or::::.~!::~ pn::J

:::~ ci::::...~ r;( :.'3 cr ::;= :,,"..!::".:!s . . . , 
.-.= .~'.a,'c.: c.:.s.::: cc-:=-~ :X\.: ::; .. 

,cue In Icng-.::::: 

. ,:: fci.io ..... 1.'1~ =::::::::s w:::: ioL.:.,ci 
~y?i:c:::;:: :c:::::iing n~6= :!:oDS 

.., ' " . , 

.. e::::!::~ orA:r we:g.nc. :::C=l ve 

.. , :r n:-Je-.iz ~,-= c::ili. ci=~) ci u:: . . 
. wr:- ~l::. :"~Cl ,:,:"'_~nJC in.:;:..'":""..::-... :.:cn 
'- ' -- . . .. 
~ t":::1:)". ~~:-::::! )I,"t:"~ S1grw~::r.: 0:-:.1:; 
~= ~ .... ci ;.: ~,c: ru=.il~ uos.: t=~:::! 

'\ 2C<) 1l1l''"Y.1'" or:XX;v wee.n= x=- U;:v·;. .., ~ . _. .' 
::::c::::::::;ive g:-owth of some kiciD~r 

Oc:-~~JI :\t;;Owt::' uose (814 r..E./ 

~j' w~gnt p= 6y) o:c:::::siv: ::.d 
'" !:~ th: u..-:.r.:.. 'V :, ::.doC" oc:::.:~:ci.; 
,.... .. It '.. • , .. • 

. .... m: :::::::=.!!::g !t:.:CJ= Wlln ~:.~ :c\.!..~c 

:..~:::::: c_~ bcC~· Vw'=g..~c . . .. ' .. 
~=-~ Ir.cac:=: cr =:; ... 
. .' . . 

c =g=:=::on U1 IT".:J::;: ~~~ 
___ I, " 1_ 

Uy~ 'not~gnr ~:1 lr..:J::' i :1:: =: .. 

.~~:: :ic:ni.'i::.'1: e.: me hieil== cics: 
~GO-l:ao mg;kg ofbOOy ~g.'c ?C=' 

;\: .. iO .... "t:" close {400 m17ik? Of Xxly \ ::r;;J . 

Dc:: d:y} int1~~uon or the 

Figu~ !5 
Glyphuaate'1i Major Mstabollte 

i 

0:"';' :-..:: ~cin~~ ~r.,cr :n :-:!:.ic:: rrj:.:.}t 7:-::: 

!~~os: r:::=:c S:t!c,,~ .' : 953.: ~90) :~~C ;,n 
. . ... .. 
j;:==':": !:: :':1: ~:..:..~:..:>:=:: ::;,.~==.:: :.: :..: . !V~:-

ur t:1C ::::.r:~: :.. .... y~:c ::;.:-::::- ~t.u-:c w, L.'i=: 

! 96.3 s:uciy in r::.7':';::"~~ 
,It "'" , .. . .. 
. ~ ct tn~ :r.::== in tumor U1CC~c.: 

:.r: -nee c:ln.s:~=::: c::r.;:>ounci-i:::.::::i"!~ 

;:c:=r:iing [0 ;:':\. in ::..:.. .. ~. cii .T:::::~ 

r:::..:;cr.l ;:;: g:Ve:J :er :f::J c:mci~~r.. j:t;r 

UI:: t::~c.Ji:: ~:.:.:-:~cr:. E:.\ _:"::-.Jt:-,i '...!":~ ~-

!=?r:::uon or" ~. :nul:S=-,' :nthoic~~ who 
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:)bjesr.:'vity of an ar,:is':'e abou: a ·::::::;.;:r:::'t ersial subjec,: in an 

advocacy magazine, wric:en by ::s ed:"ccr, ~lch no review by any 

recognized authority. 

Given the social sensitivity c~ this issue a responsible 

author/editor would have souqh~ the assis:ance of experts to 

review these pap~rs. :here are many nati~nally recognized 

toxicologist~ and environmenta: chemists close at hand, at Oregon 

State University, Washington State University and the University 

of Washington. Some or all of these scientists would have been 

willing to provide advice. On a broader scale, the Society of 

Toxicology, the Society :':::>r Environmental Toxicology and 

Chemistry or the Soc~ecy of Toxicology of Canada would probably 

respond to a request :or peer evaluation of these papers. 

The most sonsistent lapse is failure to recognize the 

relationship between dose and effec: ~n most of the discussions 

in the articles. An evaluation of risk is impossible without 

examination of the relacion becween :he dose and the effects, 

both in the laboratory and in the field. That infor~ation is 

available throughout ~he references quoted as evidence of harmful 

consequences of glyphosate use, but :s ignored. There is no 

excuse for avoiding this fundru~ental principle, and there is no 

excuse for failing to explain :..~ :J audiences that ~ay not be 

familiar with it. 

The concept is very s irr.ple: }l.s t:-1e dose or intake (:::-r 

concentration in air cr water) increases, the effec: ~ncreases, 

and as the intake decreases, SJ does t he effect. This is a 

universal principle and descrijes every interaction between 

chemicals and biolog:'cal sys:ems, '.-ihether at the level of humans 

or bacteria or plants. There ~re no exceptions. 

A cri:ical part of ~his princi~le is the ~act that ~or effects 

other than cancer, :here will je a :evel below whic~ no effect 

occurs. This is a t~reshold cr No-Observed Effect Level (NOEL). 

Anyone who has consumed several cups of coffee or who has 

observed a person drinking alcohol has studied the dose-response 

relationship and the idea of a threshold at first hand. 

The same ideas apply t:) the ~se of :herapeutic medic i nes, which 

are intended to exert effects on specific mechanisms in the bod~ 

Even these chemicals with their specific physiological and 

biochemical targets must be given in relatively large doses to 

cause the desired changes in the body. I f the dose, or amount 

taken in is too low, the medicine is useless; if too high it wi: 

cause unintended effec~s, or toxicity. 

The J?R article has also avoided :nforming readers of :he g=eat 

differences between occupational or environmental exposures and 
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joses :5 ch~ fundamencal requiremenc :~ac SCUCles supportino 
regis:rat:cn of any pestic~de musc :~clude a range cf dose 
rates, :he highest of which :s expec:ed t8 cause 0bservable 
toxici~y. The lowest should produce n8 evidence of tcxicity. 

In the JPR articles, numero'lS imporc:=.nt: research SL:t:di~s on 
glyphosate have been missed or ignored and several c~ea~ly 
incompe[ent publications are used. ~here are exarnoles where 
publicacions have clearly been misread. These faults further 
comprcmise the claim of objeccivitj and accuracy c£ ~hese 
articles. (I have no intention of reviewing the missi~g 
literature for the purposes of this critique.; 

The author should be aware not only af the principles that govern 
the science of toxicology, but also ~~e principles of responsible 
reviews of the scientific ~i:erature. A reviewer has the same 
responsibility to evaluate the strengchs and weaknesses and 
implicacions of a published paper as does the editor >-Iho reviews 
it prior to publication. 

This t~o-part review has nct mec t~ac cbligation. When the 
established data and the conclusions cf auchors reviewed here are 
compared with the tenor of t~e abstrac~s and texts vlrlt:en by 
Cox, i: is difficult to avoid a conclusion that :he purpose of 
these papers is political, not infor~a[ive. 

COMMEN:'S ON G~YPHOSATE, P.IillT 2: HTJt1Jl.ll SZP')SUP.E 1l1-1O SC'JLOGIC.Il.L 
EFFECTS. 

There are six statements made in what may be presumed to be an 
abs~rac~ at the beginning of the a~~:=!e. They are 
genera l izations that have a grain :f qualitative eruch, but 
presenred, convey to readers a seri8us misundersL:andir.g of 
research findings. These sc:atements a~so are conc=ary to the 
conclusions of official reviews and ~arional and international 
regulatory organi=ations. 

The specific research repor:s and sciencific reviews quoted in 
the arc:icle and the interpretations in JPR are discussed in 
detail below. All too frequenclj", the impression of specific 
research conveyed by Cox is at variance with the data and the 
conclusions of the scientists who did the work. 

Paoe 14, col 2. Human Exposure. tJualitatively, the routes of 
exposure listed are correct. The same statement can be made for 
virtually all chemicals. In mosc cases they are not all 
"important". In the case 0;: glyphosate herbicides, workplace 
exposure on the skin represents t~e most important potential 
source; the vlorld Health Or'~ani:.at.!.on t.:nvironmental Health 
Criterla 159 (ref 1) notes t~at basic full coverage work clothinr 

c 



is adeauate orotecc~on. ~esijues en food are minor and a~e 

discussed in detail in the CS2?A ?e~egist~at~~n Elig~~i~ity 

Document (ref 4). 

Page 14, col 3. Contaml~ation cf food, ~ara 1. World Health 

organization Environmental N2alth C=iteria 159 (ref 1) does in 

fact state that glyphosace analysis is "in general laborious, 

complex ~nJ costly". It does not state that this is the reason 

it is not included in government monitcring of residues in food, 

as claimed by Cox. There are dozens of laboratories capable of 

these analyses, and the literature is replete with development of 

methods for glyphosate residue analysis. The ~PA Reregistration 

Eligibility Document, which Cox chooses to reference when she 

believes it suits her purpose, states, "An adequate enforcement 

method is available for analysis of residues of alvohosate and 

its metabolite AMPA in or on plant commodities and in water." 

Cox implies that residues in food are not well known and are 

potentially dangerous, using the USEPA Reregistration Eligibility 

Document to suppor:: he~ contention. She chooses to.] ignore the 

enormous body of residue data discussed in that document. The 

Reregistration Eligibility Document contains reference to data 

for 50 or more specific food c=ops, as well as processed 

commodities. Reference is also made to studies of residues in 

meat, poultry, eggs, fish and milk. Residues in drinking water 

and irrigation water and in plants ~esulting from irrigation have 

been done as well. Market basket surveys have not been done, but 

these are generally conducted for pesticides that for some reason 

represent a health concern. Glyphosate is not seen by regulatory 

-authorities as a health concern. 

Page 14, col J. Contaminaticn of food, ~ara 2. 

These statements are qualitatively correct; however no reference 

is made to the levels ~ound, which are c=itical to any evaluation 

of health effects. 

Again, the Reregistration E1i9i0ility Document is instructive: 

"Studies with a variety of olanes, including corn, cotton, 

soybeans, and wheat indicate that uotake of glyphosate or its 

metabolite, .~IP}l., f~om soil is limited." The paragraph then goes 

on to discuss translocation or movement in plants. 

Cessna and Cain (ref 2) found a maximum of 0.04 ppm glyphosate on 

strawberry fruit, and point out that many of the samples 

contained residues at levels less than the limit of detection. 

Translocation of glyphosate within plan'_s has been known for many 

years. 

The allowable tole~ances for berries 1S usually 0.2 ppm, 

substantially more than was found by Cessna and Cain. 

r.. 



:ox has misread the work 
~:-a~slocation ~o fr~:L. 

~:ten examined :":s di:-ec-.: 

:~ ~:y et a~ l:-ef 2), who d:"d ~ot study 

~~ey ~:-eatea trash with :~e herbicide, 

de~csi t lon on and ~enet=a~ion :"nto the 

~er:-:es. They ~ound ~jat s:me ~ene:rati2~ d:"d take ;~ace, and 

Lhat residues persisLed af:ar ~ o days aL levels higher ~jan 0.01 

;pm. This r~sidue :evei exceeds ~ ~e Cana~ian aULo=at:"c default 

per:nissib12 1.2sidue fer ::occs ~or which no :::-rmal t olerance has 

::een est:ablished, bm: is far ::elow f ,=rmal t:lerances f:r berry 

=:-ops. aoy et al remark :ja: ::ecause ~he equipment and spray 

methods differed from sLanda:-i appl:"cati on methods :hat ~je 

results "should not be ccns ~ iered as residue levels that would be 

expecLed from cpera:icnal-sp:-aYlng cf glyphosate." At :je same 

: :"me, the 2 kg/ha appl:"=at:=~ :-aLe :5 t!~ical . 

?age 14, col 3 bottom and ~age _~, c: l 1, -.::p . T~e Reregistration 

~ligibility Document (:-ef -: :..s qucted as stowing t hat glyphosaLe 

~ s taken up by plants and ~cved :: edible portions, L~ te found 

: n :jose parts a year aite:- application Lettuce, carrots and 

::ar l ay are the crops of i~:e:-ast. 

':':-.e ?,eregistra:i:,n ~.!.iqi~i l :"::1 GOC:l!ne!':~ !-.as teen ca:-e l ess with 

:he :erm "gl:'lFhosate resic.'.:e5". ':'::e exper:":nents did not i::ienti:y 

.:.r: tac t g l~!phosa;:e. :'~e oes e':- 'ia: .:.cns were c:: rO,d:"cact.:. ve careon 

thaL o riginated from l 4C- : a::e:led gly~hosate and tas been almost 

enti:-ely incorporated :"ntc c :~er enL:" t :"es. 

When a chemica: degrades a5 a :-a5ul: cf nicrcbia l 

the ':0,5e wi t~ glyphosata, ::-.a ca:-!)or.s \';1: 1 ei the::

carbon d:"oxide or will f :r= ::ter smal l mo l ecules 

act:icn, as 
::e ox i.di:::ed 
that '.-i i ll 

is 

ever. t ually t:-~nsfer :ja~ :~:~ :~ :: ~-.:te~ o:gan~c cr ~r.organic 

:::m~ounds. Some o~ ~::-.e .:~::.::-. c.::::x:ie \1.:. 1 1 ~e lese t:o :he 

at:ncsphere, some wil l :e ~:::::ed :::1 t te ;lant s : t emse lves or ~y 

oLher organisms for energy :: 5~:-~C:~:-~: ~ateria l . Depending en 

~cw : : ghtly : ~ :sed ~~e ex;a::..~a~:~: ;::w.:.ng system may te, some 

or a ll of t~e carbcr. wi ll :~~a.:.~ .:.~ :~e ;iar.cs, but It .:.s no 

longer (;2.yphosa:.e. 

~PA tas acknowledged th:"s ~:55:a:eme~: :: u t ~as ; -.... _. 

! dcnlt expec t: C~X c: be ~a=!:i3:- w::t :-adiet:-acer meth~ds or 

met~bolic ;actways. ~owe'ie:, as : s ;c ln ced out: e l sewhere i~ t t e 

-q e r - g ~ S 1"' - - ~ , C r :;' 1 ' r< ' ;... : 1 ; - " - - -, . .., - - ' , ' - ' d' e s 
. , :--= ~ \..:-c~_ .. -,--:-':1-~':'-- '-i -..,~_" en ~ , ':l _lPnos~\..e degra 

:-e L a:~velY :-ap~c_y except .:.~ : : ~i c ~ .:.~ate, and these scudies were 

done :n greenhouses, where :~r~cver =ay be exoecced t:o be 

re l a:ive l y rapid. 

Page 14, col 3, bottom. Fish are inc~uded In a paragraph 

desc.:-ibing examples of gly"}:t:sa:e u;cake in plants. I :hink I 

una'e-st-r'1c' r '~-- -'-Ie -r-· - ' - : - -- ' .;~"" .. ' ., n be 
• - a1. ~ ... c __ •. =_ ....... ""_::: _:: ::='!_1,,,:: L.:1at glypnosote ca 

~ou:-;c :.!'~ :.:.s;" ~r::m Viat:e:- ::e~:.e::' 'N' ':' :::-. ,:; 2. Y"Phosace. 



() 

I I () en I I 
j J I h .1 :J 
I" 01 
11·n II II 
p . I • III :,' 

', ' :3 (D 

;:J 'd io 
Or)' ::1 'v 
III n 1'1 O' 
11 (Il 

O. I" n r l (II 

III 
,I 
Ii 
~ () 111 

q 
~1 

~ n 
o' I I 

h : , p. ' 
:(D 

I I 01 
n :J III :'J 
III IT p. 
I·: no 
(Il cu ~ I" 
(II I •• 1 ~J 

I" 
n I' " 
11,0 

11 
t I : J 
1'1' 
I . III 
: s ... 
III 
III 
III 

I 
I 
I 

01 rt 
~r 
(D t l ' 

I" 
.q (II 

~r (\J 
n 

11 () 
III P 
(I p. 
0' 

III In 
HI " 
C") I~.: 
: J 'c J 

'(1 :.)' 
o 

'(:I 
() 0' I" 11 

III 
I" ' IQ 
!-' Ii 

III !II LJ. 01 
In II' r~ '0 
1\ ("I 11 !J' 
I' II> ,< 

o I) 

I:mll'~" 
I . X Ul 
I t'U Ul I-t· 
I: 0 0 ~' 
II !II () I~' 
III r: I~ ' (II 
I • 11 III 

~ 
l\1 rt Ul 

(0 (D 
p. () o ~ 

11 PI 
A' (II 
III 

.t 
~ I·" 
I·' 0 

II (' 1 ~ 
:J' !-J' 

If 
(Il 

(D PI 
= r-: 

(/I 
(\J 

I' II' ~ 
II> tJ I~ ' 
<: (Il I I 
01 () :)' 
I • 11 () 
(II t r r-: 

0> I I 
n. 

I' I" 
:10.1" 
() o.q 
I " !II r. 
r: (\J II 
p . /II 
I' (II 
:1 
In ,~ 

j.r r I 
(II 0 :f 
O' {Jl 10 
I .. (I) 

(II I)' 'lJ 
rl III 
01 n In 
,I :" ell 
III (Il 
8 8 I' 
fIl I" I" 
!1 () , 
I I III 

I • (l 
I I () 
ir ~ 1 - ' 
III I" 
I I I I 

:l:' 
ci 
I'f 
",' 
/II 
11 

I ., 

:f () 
III () 
~ () 
(0 L: 

I\J 
11 

II> (I) 

I It X 

'n 
lit 01 
o rl 
~1 I·' , 
ro (J 

,< I' d III 
III (\J 11 

I" r-: :1 III 
III II II 

:-J 
I" III 

'" I' I • II IIJ 
I I III () ;...: : J 
(J 

11 H 
1,,'(1 I' , II) 

I) II :-: 
(II II' '(j 
/II () 
J) . I' (/I 

1'1 I: III 
IH :" 
I I 'e:l 

I" () 
I h tl' en 

III r: 
II 11 

til I: 
I I <: 11 
(I II) III 

I • 
: I' 11 /II III 
II> /II I) 1'1 
,< I'~ 

III 
II' 1'1 
If (\1 

III n '" ..:j 
: I : J' 0> 
P. (D (\l 11 

!3 X'< 
l\1 n . rl 

!.J" 
n It 111 
() () 

11 
O' ::' III 
(D 0 (n 

I r: 
r: 10 I · ' 
en I-h II' 
(\J I" I .. 
1'1, (\l : J 
I: ! I If) 
I II 

I·' 'U 
() 0'0 
III (/I ro 
I·' I; 11 

I I III 
:.,. II> Cl 
III iJ 
III 

:l:' 
:J :n 0 
o 0 If 

~ ;0;' 

:OJ fIl I" ro <: : I 
III III .f) 
:'1 11 
I' , ' ~ :J ..... 
,f) lit ('I 

:J' 

'(1 I" (I 1 I :,' 'e! 
I: (D 

I I 11 :,' () 

1 ' (0) 
:J X 

(n ,j 

II :.r 
r: ro 
I) . 

1'1 : J I ·' I 
I •. lIl'n 
:1 ::;: III 0 
(I :r :. I" 

III i1 
<: 

<: I" 
III If (II 

'rJ 
() I) 

I I III 
'1' c· ''': 'lJ 

01 
1·· '0 
: J ro 

11 

III I" : I 11 () () : I 
' .... : '1 I I «I ill I'j 

11 (I> 
j). () 1 I I lJ :,' : ,. .,. 
lit 
III 

0'11 
o III 

I I' (Il /I) II 
~: I (I : '1 If I I, :l:: 
01 r: ~ (I 0 
rI I I III:l:: I I 11 
'" I " I . 0 : J' I I . 
I 1 I I I" 11 ({l (Il 

() : .. ,( ~ : I: ;,' 

II I h 
() I" II' 

(J) '<; 
~'J ::1" 
o "I 
r: \I' n 

() I' III I: (\. ( I 
:1 

W () 
I' I 
I' :J 
I' {I 
I '. 11 

1'1 III 
11 1'1 p' , .. 
F1 II 
(n : J 

III II 1\ \It II () 
III 1- ' II) i J 

I I II' I I ..:j n 

'I III I • 
{I h. u 
;y r: lit 01 
ID 'tl 11 

IU :" : J' ft . fl> 
'0 0> I 1 111:.1 () 
I •. (I) (') ~ fI () 
n. 11 '11 II ro 11 :J 

III 11 I' n. III n 
11/1)11 II II> 
lit (n II. I' I" :.J 

01 11 : 1 (. I I 
, I () : 1 I' :' 11 

() : J. f h I I 11I:C:: III 

:'1 
11 r· II> 
(I> :.1 II 
(/I 0 
r: 11 II' 
I' 1- ' 
I I 'el 
III O' 
j'J. 11 II 

,I III 
1I) I It II) I' 0 I" I I I" I It 
,,) II . :1 I' '1 !' I'· : J C) 

I)) • 'I I' "1 (II I' () I h l'\l 

• (I '-J I. (II I" I I. I I : J III 
'0 I' j)1 :1 :,' (I 
F-l !:l ! I 'r! () : I: (0 I'- t r r I I I 

I' III '0 ~IJ (Il : I I" :,. /I) 
() 11 01 0' III 11t~: () CIl 'n 
11 III I' I" I • O' III fl. 11 0 
() '11 II I) I I II n. (I II 
.n j). III III I ' : .. lit I" (I '1 I I 
li'n:1 () q trp /I) (I> 
I" ro Cl () () 1- ' P (n n. 
:] I f {I> I: II' I i fIl r: (]I 
(n :.'1 ::1 III I • lit III 

n 
'(1 () 
(I) :1 
11 ,I 

III 

III r:: p . III ':I I I \)' 11 
I 10 1- ' : I : l' I' I I CI tl ' 
I I III I" I' I" (II I" : r I" 
(II I I (It I I (/I (n () II 
II I" III r..::J II' 

rO; ' I .. 
'll : I 11 

In lit 

u n {I I" {D n 
:'1 II 1"111 (/I Ih d () 

: ' 1 (I III :l:: I: 
!:l 

'Il p. () 
C) <:~: 

ru n: 
1'0 

q 
'I) ... 
'0 (II 
[1' 'U ,I III 

l) I ' 

III : I () :l:: () I'D : I 
I • () o. ,I 1- ' r.: 
n. :1 (n (J <; 1- ' 
(II (/1 11 II> lit 
11 I" I " I I 
II> (/I () () i." I" 
n. I I r-: I 10 0 0 

III I I r.:;-J If 
I' 

I' :1 
III r I 

VI ,I 
() () 

:) LJ 1\ 
{ I 

l)' 

III 

o 
.,~ 

I) III I' II, III II. I h (I t f n I • III 1.1 
rl :J 1'· '[1 I" (J :J' ro 11 /I) '0 :r 
: r 11 p. (n '(1 I It r: 0 I" <: 'a ro 
III III 10 : .. 0) I h :1 (II 0' 'Q (D 01 
11 .. ,·n' I I II' I). (\J II' I'" I • 11 III 

I •. (D {o lj Ul :.1 (II (I> X 
III 1\1 : J (II :-, III I' h I • (\J II) ::1 '{j 
:.,. ~ p. (I ,I : j () III n. I' I I ro 
n (D I ·' () 11 <: 1- ' 11 
11 (\) ::1 (I ''':!I) CD n ~ • I''''; I" 
II n. {I :J' ~: 1-':1 PI ~r !.:I 
n I" I ~ ro ~ I., {\' (J) rl ro p ro 
o I I ,< If 01 11 ! I I It 01 1'1 0 :j o IJ In (n () !:J OJ If 1'1 /I) !:1 ,'1 
I' 11 () !:l {I) III • I (I) 
:1' Ihl· · :1 ~: () 1"Ih 
In (II {) () III III (I (/I 1-' O. 
(11 I •• I I I rt I I I" ' · 1 0 11 

I J' t, 
~: ~ ro () 
(\J 0 

() :,. ro 01 0 :-5 r.J ~ ro 
() (D I; 1'1 ::J ro 0 I ·', 
:., 1'1 (IJ Ul ::J '0 

11 r: 
(I> I ·' 

Il. 

I It I" r I I'h I). p-I (I) In 0 
I" ~J I i I hi" 0 P cl' 0 
(n P. LJ I" (/I ~ I h 0 II) 11 

If :J' I , . I '" : I ::.r ro r-: r I II' 1- ' 
(\) :)' (I n.' 11 (' :-j ItJ :J ,< 
In III III III I" 10:" I I 13 P . 
(, ': I I .q : I:l:: /lI III ro II. 
I • 0) I I I' r, .Q I' U :1 II. 01 
<.: I h () 0) In {I r-: i:-:l () I I I" (n 
II. fj . : '1 11 :,. () 11> I h In () 
n. III II 

n :1 
I · ' I" 
I" (II : , 

I' :,. n. III rl If 
() I; lJ I •. III t)· I •. I • 
I I, :l '(/ 0 I ~ II' I .. ' 0 I ·' II' 

10 (\J:.:l ".... r-: I • ro 
:l:: :,: 1'1 0) (n '0 I lOIn. 

11> '0 
j). O· 

::r I' :,' X 1/1 I " ~. n. 
fll I I 1\' • (j /II 0 I I 

'I! I I :, . 'r! 1- ' I I I I (n :,' :l:: 
(II lit :,. :,' o. (D 11' '1 :J OJ II' rl ('I :.r 

ru ~ 1,-' (\) n ro ro 
II ro 
U lj :'J'ICl 

11'1' P 
'£1 :"'0 '<' 0 
f: III '0 'd (n 
J' n. ro ~J ' I I 

1- ' ::1 0 
I" tf ro en I" 
(II m n. III LI 
: J' III , I '(1 

:1 1'1 II) 0 
r: 0 11 
: I III 111 I I 
II (It rl 0.111 
I' :., :f 11. : I 
I'll Il) fIl II 

II II U :1' () 01 
m II 
(/I lJ III 
II) ro 11 

III lit :.1 (It 

n. 

I" 
III 
I • 

n. ' 
tr rl r. :,. 
I I III 

If 
!1 II> 
o 

rI :.J' 1,,/ 
I •. 0 () II' III III 
o rl U p. 11 ~ ,n 
~J :.r ::J p . ru II) r: 

ro () ro () !II III 
I h 11 ro n. r I 11 
(J :.J (\J III I" 
If If (,I ~ I'f P.Il' 

II> '1 ro p. 
rl (Il III 11 0 fIl :l:: 
: .. (\J I' (I) I h n. (\J 
I" III I" 11 
Ul 11 () ell rl I I (\) () rJ II : J' () 

: J', III (\J 
II 

:-1' t1' (I> 
{\. r. n. 
(II rl 

1'1 
o 

S 
II' 
I ' " :1 
{ I 
O. 
I" :.1 

: j ~-I 
I" O. 
1'1 (I 
I: {I> 
11 11 

~: If .q :11 
m (II I • (\.I 
11 (I) 1< 1'1. 
(\J I'" 'rJ 

p. iT (II 

r~ 0 {I> I": J 
OJ III III 0 

n 1-' (II III ~: 
(). I I III lit 

I" :r (\1::1 
p Ul ro IQ 
I\l !:J:(;.I ~ 
'i' :1 J. . tn p) ro 
(I> 0 () u:,-I 
I i (I fll I" 
I" I ' ; j 
I" II. 

I: {\' 
(/I I • 

,I ro 1- ' OJ (\' 
I-h ::' 

I t I" OJ 
: l' ~I 1- ' 

:,. 0 . 
ro ~ I" 

(n 

III ro '< ~ :l:: 
r I I). {Jl 0 1-' rll 

(\J I; .-1 
~ 
III 

In "'. :.J' '{1 
III 

:1 'r::J 
() .11 

11 

(n:JJ n. 
lIJ I I I" 

I h : J' (n 

() 01 ro () PI 
G ~~ ::1 I" 
,1 11 i I (n 01 :. 
11. III :)' (/I I • 

Ul (Il (\J ,< :l:: 
r.: 13 n. Ul !:I' 
I . I', I" I ·' , 
" II I • . (/I () 

III I: : ,. 
:,: I • (/I () 

(D I I I It II 
I" III 

~. n. 01 Ul p. 
11' ID 11' '(J I" 
<: ::1 0 11> () 
01 (I<:()() 

I" (II I" III 
: J II" I h 11 
o ',: I" tJ· 

tJ' () () 
1-" 0 ro :1 
n. I' " n n 
(I) III: r I • 
III 1'1' r.: ro III 

:,' (n 11 t)· 
() {II OJ I' m 
I" 1- ' (I 
1'1 I" :J' :1' tr ro 
II> ro 11 

1- ' (I) 
(0 
n. 

n 1- ' 
III 111 
1- ' n. 

()!Il~ 
rl I' (\J 
!-J',n I" 
(D :1 I I 
I f I ~ ' :,. 

I It ro 
1'1" 1'1 
I" II 
{I III () 
III PI '" 
11 rt 
III 
rl 
r.; 
t1 
(I> 

rt 
11 ~J' 
(\) ro 
(I) Ul 
I •. (\J 

I) · 
o c= 11 
;:.J ro II> 

(/I 1'1, 
.1 (\J 
: r :l:: 11 
ro 1-" /II 

'2 
11> 
(Il 
('I 

I~ :J 
I • () 

(0 
tr (n 
(D 

I" I It 11 
II () 111 
: 1 r: II, 

~J (/I 
C). 

(II 
t I .... 

:J a, 

I h 
I" (II 

VI r~ 
rJ"(1 
, '(1 

o 
: f 11 
o {I 
I; (/I 

II . • 1 
o !-J' 
ro III 
(II 

I' 
", II. :1 11> 
,< Il' 

() I I 
lit :.J' 

III 
II rl :1" 
ro 



:his s~a~emp~t is a Clres~ quo~e :=~m ~~e abs~=act of the JPR 

article, and is discussed en page ~:, sol 1. ~he ~eferences a~e 

Pease er. al (ref 9) and S.obinson er: ~l (ref lO). Pease er. al 

discuss at some length the weaknesses and strengths of the 

California reporting sys~em. Jnfor~~nateli, the arti=le in JPR 

did not Jis~uss these. ~he~e are pr~blems of under-reporting as 

well as mis~eporting. A major dif:isulty in the system is that 

physicians ha~e little experience Wlcn pes~icides and often are 

unable to identify exposures. 

It is useful to note here :hat ~esause of misuse of its data, the 

California Department of Pesticide ~egulatlon issued a statemen~ 

about glyphosate with a recent annual report on pesticide-~elated 

illnesses. Only 13 glyphosate related cases were reported in 

1994, 11 of which were minor irritant effects. The statement 

also said, "of the 515 pesticide-related hospitali=ations 

recorded over the 13 years on file, ~one was attributed to 

glyphosate." 

There is no mention of t~e nature c: :njuries in the Ji?R article, 

but the term "illness" sugges~s seri:)us responses to exposure. 

Almost all of the observed incijencs were skin and eye 

irrication, not systemic ef:ects. 

There can be no doubt that preven~able exposures occur frequently 

among workers in agriculture, and they range from serious 

poisoni~gs by certain insec~icijes t~ the minor skin and eye 

irritations such as may be caused tj gl~lPhosate formulations. 

Page 15, col 1, Drift. 

Several papers are quoted here as showing very large displacemenl 

(drift) of glyphosate after appiicatio~. ~ach of these research 

reports is a discussion cf the effec~ :)f different aerial 

application practices, i~cludi~g ac:encion to wind speed. Each 

shows that inappropriate practices result in unacceptable drift, 

and that proper methods limit significant drift to the width 

or reasonable buffer zones. 

In each case Cox presents cnly the findings resulting from poor 

practices, and are stated in such a way that they may be seen as 

representing all applica~ions. She also ignores the stated 

conclusions of the researchers. 

Payne (ref 12/22; this pape~ is also quoted later as ref 22) is 

incorrectly quoted as stating that "Its wide use means that ther 

is a correspondingly large potential for drift." What Payne 

wrote was this: "The herbicide glyphosate is widely used in Nort 

Amer:can forestrv. and conseauentlv ~he potential for 
" ~ - .. 

environmental impact resultina from ofr-target deposits is of 

II 
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d~scuss the rapid dec=ease :n jepos~:~~n wicj o~s~ance ~r~m the 

:arge~, ~r ~he very :~w =esidues a: :ie more ex~reme sices. 

The work of Riley et al (.:-e£ 18) shows a very sharp early drop ir 

deposici~n, !~llowed by ~ery lew res~dues excending ~~r some 

distance. The real :ssue is not whe~ner some herbic~de is 

presen~ at those dis:a~ces, bu~ whe~her :hose amoun:s represent 

signific~nt a~verse impac~. One objec~ive of ~he au~hors was ~0 

"in~erpret observed deposi: data wi:::~ regard to published 

toxicity data :or sensi:i "Je aquacic organisms---". ('!'he authors 

are employed by the Pr~vince of New 3runswick.) 

The comment by Riley e: al ac c:ne end cf their abstract is 

~nf~rmative: "Given :~ese results tiere are no plans :::0 change 

che current buffer =~ne .:-ecommendacion." (The curren~ buffer ac 

the t:me of publicat:on was 65 metres.) 

The 0bserva~ions of Payne e: al (ref 19) were similar. The 

greater drift dis~ances were wlch less satisfactory equipment. 

Using a "realistic wors: case scenario", PayTle et al c~ncluded 

that a 25 metre buf:er would adequa~ely protect aquat:c life. 

(They accept a real bu~ illinimal effect which would probably 

disappear at a slightly wider buffer width.) They also concluded 

tha~ there were no characteristics of alvphosate sorays ~hat make 

~or behavior differen~ :=om thac c: other herbicides. 

Page 15, col 3, fixed wing aircraft. 

Similar statements abou: :cng dri:: distances are made, referring 

:0 additio~al work by Fayne and his collaborators. (~ef 22 is 

the same as ref 12, discussed above.) Payne and Thompson (ref 

20) examined :he effec:s of meteor~logical =~nditions, =ather 

than testing several :1~es of application equipment. :t should 

be no surprise that the herbicide was detected at substantial 

distances in this experimental situation. The paper is an 

.interesting account of behavior of large and small droplets, 

among other factors. Their work sugges~s that contr~llable 

applications can be made in a broader range of wind speeds. 

Their concluding remarks were apparently ignored by Cox: "~--by 

usina a buffer-zone width adeauate to orevent excessive off 

tarae~ deoosits caused bv larae dr~o drift !50-100 m- forestrY 

herbicides could be aoolled i~ a wider ranae of wind soeeds (>2.2 
- <-

m s"" than that currencly used without causing increased 

environmental impact in sensit~ve areas. II 

Yates (ref 17) is again quoted, this time as finding glyphosate 

11 
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Mos~ i=por~an~ in consideri~g ~jis ques~icn, of cc~=se, is t~e 
ex~e~s:ve body of ~:~era~ure en the fie~j behavior an~ physical 
c~emistry of glyphosa~e ~~a~ shows conc~~sively that ~: does ~ot 
migrate to any appreciable ex~ent. 

7his work did not real l y address the behavlor of gly~hosate i~ 
soil, bu~ rather dealL with ::s behavior In water conLaining 
suspended 30l:. If i~ may be related to any 2~vironmental 
context, it is much ~ore a model of behavior i~ sediments in 
ponds and streams than soils as such, and shows t~at a small 
amount or soil can remove large amounts of glyphosate from water. 

The experiments were done wi~h one gram of soil, shaken with 25 
ml of a solution containing 50, 100, 150, 200 and 300 mg 
glyphosate per litre (ppm). :n other words the sys~ern vias 96% 
water. Soil moisture varies w ~ dely, but c typical soil sample 
will contain on the order of 1 0% water and capaci~y tJ hold water 
may be above 100%. 

Desorp~:on was assessed by ::~~ering t~e scil out of tje 
suspension and resuspending i~ in 10 ml of glyphosate-free 
solution, and measuring the ~moun[ of gly~hosaLe t~at was 
released from soil into :~e solution. Without trying ~o describe 
Lhe physical chemistry of-the soil-glyphosate equilibr~um, I 
suspect that this is tje behavior to be expected a~ :je low soil 
concentrations and high gly?hosate concentrations. 

The concentrations of gly~hosate were very high. A two kilogram 
per hectare application direc~ly to water 30 cm (one feot) deep 
will produce a hypothetical concentration in water of about 0.7 
ppm. Fifty ppm, t~e lowest =Jncentration tested by Piccolo et 
al, is about 70 times higher. 

If glyphosate available is related to soil available for binding, 
1.25 mg glyphosate is presen: i~ the solutiJn per gram of soil. 
If all of the glyphosate was in fact bound to soil, :je 
concentration in soil would be 1250 ppm. In the 300 ppm solution 
the concentration would be 7500 ppm. 

These figures may be compared with concentrations in the field 
measured by Roy et al (ref 27) which were roughly 200 ppm in the 
-rganic layer and zero in the upper mineral layers of a cleared 
forest floor. Feng and Thompson (ref 26) reported a 
concentration of about 2500 mlcrograms per core (30 cm deep x 10 
cm diameter) in soil with the highest levels just after : 
application. If the core is of density one its weight would be -
over 2000 gm, so in this extreme case the concentration in soil 
would be somewhat over 1 ppm. 

It is remarkable that glyphosate has such a high affinity for 
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jecr~:se to 72% =f c8nt=:1 ~: :4 days. =~ :e~.s cf ~opula~ion 
jio18gy, ~his is not a se=::~s ~ecrease. 

~e 2.1sn c::;nduc::e::i cii!:"ec: :::c.::: :~. s:uc.:e: :.-,al: =e.':"se --::.leSl:~8nS 
aDOU: :: ..... e toxlc':' ':y :8 c=.==.!:::::i .2'e~tles ':":1::ilc::.'Ced :':1 :=ef 3.5. 
?ear':"~g boxes were sprayed ~: a field ==:e wi::~ Roundup, ~he 

bee'Cles were cipDed in tje 5~~e :::.nk ~.:.x, ~hen ~aintained for one 
yea:=. 7he au'Chor's conclu5::n ':"5 tha~ 1I':'~e :=es;.:lts of th':'s s':udv 
demons~=ate no di:=ec~ acute == =~=oni: :~Xl: ~ffect of the 
herbicides atrazine, simazl~e. ~lv~hosa:e or ca=aaual: :0 L.he f':"ve 
::lmrnOI: :e.rabid speCles :es:e::. _ t 

?age l~, call, ,:::;p. ~he same implice.c':")D sf t:xi:i':y :0 carabids 
seems :::; be made in :=efe=~n:e :~ Asteraki e: a1 (ref 37). As ~he 
:~'Cle sf the repor~ shows, :je ~ffects w~re on habitat, and t~e 
t=ea~ment was i:-.tended t::; 1I~::2.2. all :1::;:-e. at t~e base of the 
hedge " . The effects were s~~s:antial, ~ut ':hey had noching t::; do 
wit~ i~sect tox':"c::j. 

Simi:arly, the =~por: cy 3a~:':":: 0 et 
habit:: ::hange, :lot ::::xi:::: ·:. 

page 17, col 1, aquatic inse:::s. :'he ci:scussion of midge larvae 
star'Cs with a s:aL.ement: the: :::e insec:s are }:ill~d ":)y glyphosat:e 
in ~~ounts thaL. vary widely. ~eference is made to 3uhl and 
Fae:=ber (:-e[ 39) :8r t~e :ac: that thes~ larvae a=e i~portant :0 
breedi:lg wate!:"fowl, and :~=:~er in the pe!:"ag!:"aph l:O cheir :inding 
of a median l~thal concen::-a:i8n (LC-) of 5600 ppm for 
glyphosate. Cox might have ajded t~al: 3~hl and Fae!:"Der also 

The ~=pcr'C cy ~~~mar ~~ e~ ' :ef 6) 
~5 ppm after 48 hours :~ exp:su=e. 
such a level un~ess a di~ec: spill 
application of ~ -g/ha on wa ~ e= 30 
concentration of about 0.7 ppm. 

lS a:so c~:ed, ~ith an LC50 of 
~here is DO ?Jssibility of 

of concent=a~e occurs. Direct 
em deep would result in a 

Henry et al (rer 40) swn up t ~e enswer :0 this question well, 
with ::he statement in their anstract: lI~he use or Rodeo (applied 
as a tank mixtu:-e wit:h X-~7 Spreader =nd Chern-Troll as a 
manaaement tool in weclends G~es not: ~ose an acuce hazard to 
native aauatic :nvertebraces because the ~oncentra~ions of -odeo, 
X-77 soreader and Chern-Trol :8und to be =cutely toxic to these 
invertebrates were much highe:= than thelr expected or measured 
concentrations :n water f-8ffi wetlands treated with the RTM." (RTM 
is Rodeo tank mixture. 

One may speculete why Cox chooses to suggesc ~hat this herbicide 

11; 
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:'lan e~ =~ (ref 47, 48) :::s,==·:ej ::.:::.~& ~::ec:..es 2nd 'w'ate:- ~a..ii::i 

~~~~e~ence5, ~~~ ~he ::~J ~:~ ?~ t=~= expcsu=e ~= Rcun~~p ~cr ~je 

mos~ sensi~~7e spec~es a~8 ::~j:~~=~ ~as :J ;pm as mg =~ ;r=duc~ 

per 2.':"~re. 

~oldway and ~ixan (ref 49 ) :bserved ~~~ferences be~ween ~ed and 

s~a=ved r:sh, tut 
"Glyphcsa~e Droved 

:.::,..,1 ~hoo 
... - - --'::t ~aund 

~CJ ~je =epor~: 

flagfi.sh u:) ~:-

:-lO[ 

"several". r.is commenI aDO:l~ repea;:ej :1.se c:mcer~ed a~r-l.:.ca[icn 

;:0 several si;:es on a main 5~em SLre~~ ever 5 relatively shor[ 

span o~ years, °..v i-ch a c'..illlu 2. a~2.iie 1.:S5 :f cover and cor.sequen[ 

~nc=ease in =:ver tempe~a~~re. 
respec~ ~o po;:en[ial c~ange5 ~~ 

:hanges observed were small with 
tcx:c~~y. Mos;: impor=a~[, t~e 

exper~ment was a deli2er2~e ~versp=a:; , ~O[ an o?era;:i.=nal 

~reat~ent. 3uffers are ~~~enjed ;=evenc ~emperaLu=e c~anqes, 

and are success:ul. 

!1or~an et al (ref 5~) a:so :2.~us:==~es ;:ha: effec[s c ~ q2.!~hosa[e 

cr its ronnulations on ~:'sj are o":";..l.:'~:e.l.y. Obser-,,-':'~g avoidance 

ana ~ehavicral ~espor.ses, :jey :~u~~ ~j=esholds of e~:ec~ ~~ch 

higher :han concentra;:':'=ns ~~at wi:: ~e found ~~ operaL~o~al 

t=ec[ments: "Nominal c::1ce~~=a:~:~s :: [he her~i=i.des causing 

threshold changes in ~:sh =e!1av~:r were 37.5 ppm ~islcn-1J~ 

surfac~an[, 13.5 ppm Visicn-i5~ SU=~3cCan[,---". ~t is ObViOUS 

~ta[ :~ese responses w: ~ l ~2~ ccc~= any s:~ua~lon o~~e~ :jan 

a spill 

2age :2, col 

(">.:: 
_.L 

, - , 

C8nCe:1~=2.:'2o 

bottom, As inc:cated ~~ J2R the 

i~pac~s an t~=js are secc:1=a=y :2 ~ab!~a[ c~anQe, ~U[ :~ev appear 

cve.rd:-amati:c:ed. l1acKi~~on and ==eedman (ref :3) .remar}:: 

"Overall, the data presen-ced here sucaes;: that: :!1ere are 

relacivelv small and .sho!:: :erm ef~ec[s of -che .sllvicu.!.-cural use 

of olvpnosate on [he ~.roml~en[ 2:r~ .species 0: reaenerating 

clearcuts. In compari.son, =~nSlderab.l.v larger effec[s on ~ie 

avifauna are associated W2.~~ stand ~ar7esting, especially by 

clearc'..: tting. " Sane: .. :"lc e~ a l \ ='=:: :: 4) convey much t~e same 

message: "I..eaving unt.rea[ed :>atc::es 5:1d s[aaae~;na herbicide 

trea[ments on larae clearc~;:5 Vii.!.: ~a:n[ain · ;ird popula[~~r.s 

similar :0 those on un~rea~ed c~'2arcu:s." 

The s~udy of ~lack grouse cy £gges;:ad et al (ref 55) :81lowed si: 

males and four females wit~ radio collars in late spring and 

early summer, in an region in whic~ several plantations had been 

trea[ed with glyphosate, c:lr~ng var:ous prior years. ~hey were 

'"'I 
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;': \\:i.elC:: rates" i :-::, ) 
~80 times higher. 
~i':rifi:::ar.i.(ll. i:1 any 501l :.·.;nen :est'2d 2.: ~ c-:!1cencr;::.::p..s. -, 
:je sandy loam soil ~i.:r~f~:ati~n was SlGnl:~:antlv stimulated 2.r. 
- ~lypn' ""sa- p i"evpi =,", -·...,P<: ;" ;nn' pr -;"'-n "_~.~, ." -_.eve_is .::>_D· ove lqq ~;~~~_~.~~v~~L~_~~_~~_~_~~_~~ ___ ~_~.,,~_~_~~!~! _~~~.~_~_~~_~.~,C~~~~ _ _ __ 
:i.mes 8 were reqtllred f::r ':'Dh i !:)i :ism. \\~::'e ·.,:se 0: C; 1 yphosate 
ac;:-iculture and fores : r! shoulj have ~~ ~:xi: ef:'2c:s on 
~l:r i f~:ation in sOll.1I 

:~ (ref 64) found scmewhar. gr'2a : er s'2nsiti v i:y, with soil 
:~p..taining 10 ppm gl y~hosate :ransientl j l nh~t i ':~ng :::rmation ~_ 
:-:i:rate and nitrite :r:::m reduced ni:::::-2a'2n su·::: as ammon i a to ::-. '2 
extent t:J about 70~ :: c::mt:-cl. The f2!:1Tlati::n cf arnrnor::a from 
~rganic nitrogen, an denitrifi:atiGn were n:t af:'2cted 
sig~i.ficantly. Tu s:a:'2d :: ~at "~he ffilc:-:Jor;anisms :-'2covered 
ra~iC::l,!." P-_T'1d "~::'er'2 ':'5 2. ':':':':'e eVlde!1':e :: suaGest -:hat ':hese 
~esLicide r.reacmenr.5 ~ av e ;nv =r: l cnced jele:er:.:us ef:'2c: ~n -:~e 
scil rnlc:-::bia1 ac: ':' ~:::.es." 

Carli~le and Trevors (ref 65) evaluated ~:'::-ogen f':'xar.i:n, 
denitrification and ni:rification in soil, wi:h ad without 
glucose added as an e!1ergy source f~r micr:Jorganisms. ~here WqS 
no effect on nitroge!1 ::xation, even a: concentrations 0: 
:~rmulation up to 635 ppm, an as::r:nomic le'lel. Den~ -:rificat:'~n 
was affected slightly a t the lowest concentrar.ion (12.7 ppm) :'n 
~erms cf both N~O produc~:on and :ons~~pti:Jn, b~t not at higher 
::oncent:::-ations. Nitra-:e and ni:ri':e ::::-mat.i::n were af:ected at 
~he h:ghes~ c~ncent=2~::::ns, ~U~ ~~t a: : 0. I ~pm. 

~~ did ~ :her :::-esea:-:~ers, C~rl':'5le and ~=eV2rs c:nc~uded :hat ~o 
effects are likely :0 result Ircm r.he use of glyphosate: "In all 
cases, inhibition and stimulation occurs a~ herblcide levels far 
Greater that those :nvolved In normal field aoolication of 
?l~sate." and "T!1us a~ :::-econunended aoolication rates of this 
herbicide, no effec:s ~n soil N cvclina ac~ i vities should be . -
·::-bserved. " 

Hoonnan et al (ref 66) studied the effect ':'n culture of 
glyphosate at concentrations ranging from 116 to 2332 oom, on 
inhibition of aromatic amino aCld synthesis by nitrogen fixing 
Rhyzobium. These concentrations vastly greater than would be 
found in soil, but Moonnan et a1 express concern that glyphosate 
might concentrate i~ plant roots at ccncentrations sufficient ':0 
have an effect. 

10 
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O~c;:( 
Note no. 3298.95IEGR-mK ~:..:. 

The National Authonsing Officer 
Ministry or-Finance ' ., 
KampE.1a 

Subs;:: Control of \fI/at:r hyacinth on Lake Victoria 

Ref.: (a) Note ir::lm UF?=.A, dated C3/09/S 
(b) Fax Messa~e i:-clii UFPEA oatea 2Si09!95 

Dear Sir 

10 October 13S: 

Please find atta:::hed ~oy -:;r the a~:Jve referenced ~rrespondence reseived fr::lm 
Uganda Fish Pro::o-~sors an:: S~poners ,A,ssociation (UFPE.A.), for you information and 
action to be taken. 

Following ~nsultatien 'Io';th i7ly HeadquE.rters in Brussels. please find hereafter my 
comments: 

Reco:ls received and ~:nfilt....~:c:::cti::i1 in the Uganca lliedia indicate the intention to use 
2, .dO. Glyphosate and Diquar for t1e C8ntrcl of water hyacinths in Lake Victoria. To,e 
UF?=.A draws the attention on a numrer of possible negative impacts which ~uid 
result frem the use of these chemicals. 

The iollowing pessible negative im;;acIs have been menticned: 

non-selective herbicides will also destroy other non-target weeds sudl as 
phytoplankton, which being the first link in L'le food chain will affect higher 
~nsumer ievels and more in particular algivcrous fish (Tilapia); 

~ecause of aerial drifting n8n-selective h '~roicides may also provoke crop 
damage: 

sinking aesaYlng week masses after treatment wiil create anoxic conditions in 
~he water end thus affect all aquatic life; 

c.'emicaJ reSIdues in the water makes in unsuitable as drinking water. Tne lakes 
=nd other natural water bodies in Uganda are the main source of drinking water 
and water for domestic uses and for bathing of the riparian populations. Lake 
VictOria is sUDplying water for drinking and domestic use for the major cities of 
the country Kampaia, Jinja. E.'ltebbe and the <::}astal ~mmunities; 



/ 

......,' 

.. :- .. ... ... ........ . - , . , . 

09,37 FROM , CEC 

- 2 -

TT"\,"C:::=4'?~~71Z18 

10,25641233708 

PACE 

PACE 

chemica! residues makes the water also unsuitable fer irrigation: 

chemical resid~es can build up through the food chain in fish and finally in 
humans; 

several acverse effects on human and animal health have been reported in 
toxicological testing; 

alternative utilisation of water hyacinth as for instance soil additive or animal 
feeds is excluded when contaminated with herbicides. 

Tne ·Commission cf tr.e European Union is most ~ncamed about these possible effects 
of herbiddes in Lake Victoria and other water bodies and suon~ly recommends to 
apply an extremely careful approach. 

A large number of denors, induding the E~ropecn Commission, have supported in the 
past and are new supporting a vast range of al=proaches for the control of water 
hyacinths in Lake Victoria. I am aware that seme of these conors have addressed 
those priority environmental concerns listec in t!":e UFPEA nete. 

In this context, I am in pafJcular thinking cf t~e large scale Lake Victoria Environmental 
Management Prciect (77.6 MUSS), fir,ancea by the Wcrld Bank. The Werld Bank 
Financing Reper. states that. 2G% of t;-;e total ;:roje::~ ~sts will be directed toward 
studies, 42% towards capacity buildir.~ and 38% towards direct aeriol .5. 

Tne control cfwater hyacinths figures in a prcminent position in this report (US$ 8.31 
million) from whic.:" I ~t1ote ... "Tnis will !::e aC:lieved cy an inte~rated effort involvilig 
intensified publicity, legislation ane imegrated pest management with community 
involvement Tlie cOlitrol programrr:e will rely on mechanical methods and limited 
chemical interver:t:ons fer rapid sheil ter:i1 c::ntrol in restric~ed areas and biological 
agents for longer term control. Rect1ci:-:g m,;trient ir.f1cws into the lake will be a vital 
elemer.t in long :erTn apcrcaches" . 

. P-$, you '-NiH certainly L.:ncerstanc. I am f':";uc."': c~r.ce!r.ec ','Iith the possicility of duplicating 
efforts with anett-.e; coner. except if there :s 2!i ~nequ!\/ccel expression of interest frcm 
the Ugandan Gcvernment, which will a:sc spec:fically determine the need for the 
Commission's invciverr:enL 

Only in sucr. a case wcuid I Si.1ppcrt a recues: to finance a project particularly aiming 
at: 

.-~ 1'- .... ,,; :-'cm-e~ :,...,- ..... ---"',..,...~.,r.- ~:cc-s "'r~c· · ·,...··on ~ ·,a ';"'r:::.c i ,...,.... 

... <;:; -:::::= I.J, _I ,,<::-..: ,\,0, ... ~' '' ~'-~l. P;:' , .... ; _Co _ I.J - ... ,1 . to' ~ I~_ .. ' ':::: 
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the use of ~:,cse weevil s;::e~ies that have been used and fcun 
effective and without risks In other parts of the world includin 
Kenya and U;anca. but n~t in the particular environment of Lak 
Victoria. . - _- ." ':" =:. '. . 

As, to my knowledge, the Heacs of Mission of the Member States of the Europe::' 
Union ac::redited to Uganca have be:n seized by the water hyacinths problem, '2 wp 
of this letter will be addressed t: eac.'1 of these Heads of Mission. 

':fe urs f2iti":f:J!!Y 

u.r~ 'L-~:~ 
.Mt6mo Maronaiu \ _______ 

Head of Delegation d ' 

E:lc~: (a) Note from UF?EI\ c2tee C3/09!9S 
(b) Fax Message from UF?E.A. dated 25i09/95 

C.::. Uganda Fish Prc::essors and Exporters JI.ssociation 
P.O. Box 7318 
Kampala 

Attn.: Mr. Philip Borei de Bit::,~e, ChairTilan 
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Your Ret: Data: 

T 0: Mr. Caissa 
TheDdegatioo 'of the CEC . 
Kampala, Uganda 

Dear Sir. 

AA 

·AA 

EA 

k:rion 

Out 

i 

/~ 

f .\ .... 

'iA 

FA 

File 1 

No. 
3 September 1996 

Our Association groups the companies that process and. export fisheries products from 
Ugand2.. Tne main markets for both our cIDlied and froze:!. products are located in the EU 
member states. 

We are worried. about the latest turn of events in relation to the use of chemicals to comral 
the water hyacinth in the narural wat~ bodies of Uganda.. 

Great con.c...-m bas risen over the iniestation of water hyacinth in the na:rural waters of 
Uganda. Presently the ~ous negative implications of the development ofwat.e:r b.yacin:th 
have become apparent such as the interference with hy~iectricity production at the Owen 
Falls Dam in Jinja, interference with "",ner irn:ake points (Gaba, Emebbe), binchance of boat 
traffic and docking in the lake (port Bell), blocking of1a.nding sites offishconen. imcrf~ 
\'rim net fishing. Further the large \\ d.l:.r hyacinth matS affect the water quality for example 
by d~ oxygen in the '"vater and cause oxygen deficiency and anaerobic conditions 
when decomposing thus affecting the bio-divcrsity of the ecosystem and fish production. 
I t also increases waterborne diseases because it harbours disease vectOrs such as snails, 
insects. 

Three methods are available for the control of the 'water hyacinth, physical removal (manual 
and mechanical), biological control and chonical control. 

So far, only unco-ordinated activities have been undertaken by the Government. parastatal 
organisations and donors. . -' 
The Fisheries Department has made arrangements to procme 2 weed harvesters plus trucks, 
barges and 'spares (donated by the Netherlands goyernment). This equipment bas not yet 
arrived . 
The World Bank provided funds for the introduction ofbio-agents (the weevil species 
Nicotine eichhorniea and Neochtin.a Brochr), but currently the level of release is insufficient 
and testing for the host specificity of the weevils is still \IDderway. 
URC, UEB and NW &SC are physically clearing the weed to protect their installaiion. The 
engi~ ofUEB have built their own harvester locally, which is presently operated 
successfully near the Dam in Jinja ill combination with manual removal by labomas. 
Also in the pri~ ~or. !>Ome ~m::ill initi:uives were lnWlchcd willi fishing communiti.es to 
r-l-,,~ f;d .. l~,",;;"", c-r,..,. ..... - •• - tt • • -..:...~ ---..:- - -- --- - -
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7.~~~ibiiitv to co-ordinate. suue:-,~se. monitor and. Unuie:ncnt all activities for the 

... 
~ 

'. , . cornrol of the ~ hvacimh have be-on Diacad with til: ?ishe:ries De1:::ari:mem ofM.-\.A1::r. 
- . . Rec...o:ruy to this effec: a NarioIMll T~~ .... 1ical Co~~'"'e on the Comrol of the W:.ter Hyaci.:lt 

(NTC~"H) h2S be=J. set up to facji~: :''1:: :c-orcE..,arion or all conce:ned miniStries, donors 
and private se=-..or comribUtIon. 

Also j~ re=~tiy Dl-tTIP is assisrii'~ 6: ?:sne:"ies ~u.:.~. with an .c..-:J.e:g=c:/ Ware:
Evacimh Reduction ?:og:-a-:-me ai~eC a: ~-or6r?7J"'E aU interve::Ition b\' the Govemme.",:: 

, - -
~ 

and. donors, con<±u....--::in.E' !e2S1-oili .... ~':":':e: 0: all ~t:U:l-'de-:' Droe:rammes, s ...... ....sirisiuz 
-., 

. - -commUi.Jlrie:s and the ge:1e:al ~iic O~ :.h: =~tiioC.s to be adoutee.. ~~ a tlreiin:rina.-; 
. 

. . - _. . 
~: worle for th::. long-~ ma-a g~~t of the \1.qr- ~yacinth. 
Fur~ some rezion::.! ur02nmlme$ fa:- the =:-.ar..a.e-e:::ne::: of D2-~ resour----e:s exist Ka.2era 

- . - - -'Basin Organisation C:1(30). ECONl.l.2:mci l..ake ViC"..or.a EzvironmClt M2nage:nent 
?:o2!4!I!I!leCL V~v1P). Tne L v"EMP hzs 0=. s-=- un to look into the 'OfOoie::ns of 

- . . .... manage:ne:lr ofT ;::ko Vic:oria ~rol.m::::ai resourc:s in the meC:imn andlong-teml :;e~ve. p.jso the cormoi sc ::;",;;r2-~::n of tile '\It''aIer hvadndl has been inte2!2.!ed i::::.tc 

... ... -,-the projea. 
Conc::-=ltiocs with and conse::rr of;ill ::~ .... ~..a:n counI::'i~ of 6e Niie Basill is needed for ~h::. 
use of cne::ricai a.,c. cloiogic;;j co .... ~ oi =e"'~o<'.s. 

Sevc::al donors have expressed inter~ an.:i p:,~::-euc: ~ fund ce:-..ain itemS .of the =me:,~c:: 
• . ~1 •• •• . tin· ( . . . \ USAID (' . . . . . . 

• '"I.cuon ... an sueo as.:z.;:xm I . .carves-..e:-s). ,.. .... -. !.w~ ca.'TI=-S). ,oerolClaes. aOal 
'S',Jrve'!, region2l co-orciinarion, • .i..b.ge:a ?Jve: we=:i bar::ie:-). . Al Urese:l! of all the -;mroosed S'iIate2l~ ociv the use ofh:=bicides is under s::u.civ. VSAID ' 

... 
... . -, 

. 
has orovici.ed 1 million USS offunds tIL.vU2h a US-basee consultanCY firm Aauatics 

.. -
", ... 

Uniimied., which was appoimed to condu~ -.rials with che:nicals and an impact assessme:tt 
S4-udv on the use of ch--:nica1s and to iI:!stail a Vr-eed. barrie;, cn the A,D-ae:-a Rive:-. Tne fL-st 

~ 

-cne::ric:al trials have ~ciy be:n ~~ alIt in Kajjansi. 
The che::ricals e:mnarked for use a..ooe 2,4 D. GIVtlOOsaIe and Diaua:t. All of them are known 

. . . to be non-seie::tive, to 0: pe:sistent in the emiroDme:lt and to De toxic to animals and 
hm::nans. 

Tne followin!:!: ooss1'o1e nez:t..nve lmmcts r.:ave been reoor~: 
- . -.. 

... - Iloo-seiective ~e:!ricicies will also desuoy em::- :1on-targe: weeCs such as phytoplankton, 
which ~ ... ,g the fin: link in th.: food chain will afect higher consumer leveis and more In 
partic-.llar aigivorous fish(Tilapia) -~use of aerial. drifting non-sei~e hemiciri.es will also provoke crop damage 
. sinking d~weed masses a.~tre:m:le:lI will CiCItC anoxic N'I?t~~-- :- ,-
thus affec: all aquatic life 

- '---
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Data: 

- chemical residues in 'the \\'aIer make5 it unsuitable as drinking Vr'31er. The lakes and other 
naturai water bodies in Uganda are the main source of drinking \\-ater and water for domesw 
uses and for bathing of the riparian popul.arions. Lake Victoria is supplying water for 
drinking and domestic use for the major cities of the country Kampala., Jinj~ Entebbe and th 
coastal communities. 
- chemical residues makes the \\"ater also unsuitable for irrigation 
- chemical residues can build up through the food chain in fish and finally in humans 
~ several adverse effects on human ana animal he:Ilth h2.ve ~ reponed in toxicological 
testIng 

- alternative UIilisation of \\.cuer hyacinth as for instance soii additive or animal fe-....ds is 
excluded when cont2mjnate!1 \\ith h~lcides 

Considering the possible risk to human health, it is questionahle that the first trials to test 
a pplica:rion stmtcgies 11a ve been cam eo. out in Kaij ansi of 11 n p1:u-..e:s... .:1 very po pula.n::U c::mre 
ne:tt" K!L.'"Il~ Abo in-Iakt! mals are a.lreaciy planned.. And the irnpreS3ion exists thaI the' 
Fisheries Dcparuuc:nt wants a.1ready to go ahead v.ith imp1empn~ttO" ,...+ n !'_ll p • .....,....--uC' ,,' 

...: _ • I . "'''' ....., .~i LA •• •• .......- .) • ..., cOUJ.1J1""cou vi WC:= ma.ls and the Imoact ~ent 
r.~t=I2se- .-.r' ............. -..-: _.a_..... -. .. 
ana the testing and Rpprajsal of othe:- methcxb of wmrol. . 

In the light of all these pos.o:rih\e DC!:"t:i"~ it:l~ u1 the use of chemicals, the fish proc::ssors 
are also v~ concerned about the reaction of the consumers on the EU market, their sole 
expon destination. We fear the possible accumuiarion of residues in fiSh. 
We therefore believe tb..al: there is a need to bring in a team ofindependeD! qualified experts 

from Europe to conduct a more compr-...hen.sive impact assessment study aD the aquatic 
environment and on public health, including also this aspect of residue accumulation in 
food/fish; and also to stress EU regulations on the use of herbicides in aquatic environments 
and on the presence of chemical reSidues in food products and fish products . 
·'v.!e also feel that more efforts need to be done to study and develop enviromnemally friendly 
methods and to exolore the possible utilisation of ~cu.er hyacinth as soil additive, animal feec . -
for instance. 
.-'\nd we intena to take steps to put a stop to any further trials in the lake and in populated 
areas until all aspects have been thorolJ~h)y investigated and assessed.. 

We hope that the EEe can give some assistance and valuable recommendations in these 
extremely urgent matters. 

Yours sincerely 

E(~ 
Philip Borel de13itche 
President / 
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Dec.r Sir, 

..-

Ctie;zr;on or ~~ C;mml!:S:=n 'Or tl'le ~ Gmmunjci~ in Ug~~ 

~- .. 

!'ollnw in~ (Hlr pb.on~ ~cnvc:-~1"_L.iOlI of th.i.~ m:Jrni.:g~ 1 wish to :-e: 
you -:.h:d .. we sc:t a. :c.oLe 0 r L=.~e~ r;zw5CS. ~d C:!/09.fSti. !"at!s""', 

~h~ issue O! u"t.i liza.t..ion nr oh ... - ... -~ h ...... I.IIl:laas L.o con.t.rol -=b~ ' 
..... t'<..~ l..¥ ... ~;. ut.lI on 1..I'.£.c "iic.:.r.CC"'li!., !ly ~U.s!!lJl,d" .A.at:ho:-icles::. . . It: c.p))el'S.rs t.b.n.t 1.:- La J :;pr~!",~ '" i 11 v~!"y' s::oon tlC; l,;oc.dUc:t...eC 00. wat.· 
ttYl:Lc i n !.h in ~ko: V.cLorl~, p:-to:- t..:) cc!::t::lct.i~·. t:he ... t:z,v. ;~.~~,. 

.: T_" • • ___________ "'. ......... ~l.Ir ,.,;y~ un c:.ne·~" 1 n ~Ja.n . ~o uo~;tl,..,. "l..1:).cu ..... · r ....... l..':' .. -:' !.:. lu:.'s !::~coml'!' c:tremcjy . ur-s:!'~"i:· · too 
:-ecoive e~pt:'::--:' ~civlce l'"aQII'~"~~r. ~t'1 ,",ur not:e of Sept.eKtbc!" :!rc:, 
lQ9t>. 

",fould i t. he ~C)&.ibl" ~ ..... "' .. - .... ~ tr ~~!lou"t. deJay 8.ll oC!i:::ial 
:_ro~ca!l C::::.:. on ~O~ i. t.;'t:tl ~ r: l"~ci: L Lon !..~ t:1J.c ~'::.i'e:-t edv i se We- a!"e 
seeking: 

.~ al!iU .... i:-:h t:) !..c.!()t"'~ yot! \..haL ~ riSneI"H!:5 con$ult.anL.wilh ·t.he 
C~nt.:-f': :"0[, J)p.vt':lopcll'Cnt. of !n:!u~1..t""y (C.D. I), bc...z.cd io Brussei3 •• 
!".r. P.:- :Uc 3.0 L~a.ert, :'::.g ~:::.p-:~:;ac:tI !'uJ I wi ( 1 .i.Il?nes~ l.o a...c;s.is1. wi U . 
:l.I:Y move gca!·~.d at clt!.:-i tY i ng Lor; po i.nt.!! !tiet!t.ioIl~:1 in uur aote. /.. ~.r. Hotsac:rt has visdLed TI~::.C:a seve=al: times Oll mi·8sion !ot" t!le 
CDr wlLain Lao ~s3j~Lanc~ prnvided by Lhis o:-~enizaLinn lo our 
rieb vrueesslng in~usr.ries. 
CD I 'iEU::FHOlH': 

FU 
+Z2-2-6iS1S.~: 
+3Z-?-67S2.5C3 

ft e ~hank you in an~ieipatlon ~nd :-e~i~. 

':.0 
Ph Ui~ Bc.-el 
CHA T~?"!!A~ 

1/j( ~ } .... 
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lO o ' ~---= .~ 
I/~,~ (/~ 
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LV 0 COU CI 
OF MINIS ERS • 

Pg. 4, Chp. 1 1: Adoption of 

Management and 
Conservation measures 

"... On the control of lNater 

hyacinth the Council of 

Ministers adopted the 

recommendation made in 

Nairobi for LVEMP which is 

an integrated approach 

involving manual, 
mechanical, biological and 

chetnical methods ••• limited 

application in restricted 

areas for short periods •••• " 

ENTEBBE 
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LA.Iill \'ICTORIA. FISI-IERlES ORG:-\:\IZA. TIO:\-

COUi\"CIL Of i\H~ISTERS 

Firsl Hegular Session 

Kamp:JI:J. LgJnd:l, 19 December /QQ6 

Report of the first Regular Session of the 

Council of l\linisters 
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consultation with the neighbouring states. 

the need for sustainable methods of harvesting or' fish 

the need to improve the rural income of the poor peopl:: 
J 

reduction of the post-harvest loss 

need for harmonizing fisheries legislation and regubtions 

establishment of pollution guidelines [or ir,dustrial and domestic S0ur.::~s 

education of the fisherfolk 

encouragement of fish farming to reduce prcssur~ (In fi sh slOd.:S in th~ !:! ~ ,=5 . 

and 

establishment of a gene bank for the [allna and fj .)rJ or th~ l:ll.c . 

The speech of the Vice President is attached as Anne x .: 

4, The First Session adopted the a~enda and timetabl~ ShO\\l1 in Anne \ • 

AdoDtion of the Rules of Procedure of the Council of ~ finisters 

5. The Council adopted the Rules of Procedure anached as Annex 5. 

Election of the Chairman and the Vice Chairman (If the Council of ~1ini5:ers . 

6. In accordance with Article V.3 of the Convention and Rule IV.I of the Rt.:ks 

of Procedure of the Council of Ministers, Uganda \\'as elected as Chainn:m 0:' L.~.~ 

Council of Ministers to serve for a two-year term until ~he Second Regul:!!' Se53:~"":: 

starts. Han . L:l\\TellCe Kezimbira·;\1iyingo. Minister of Sl:!te Cor .-\t:ricultlL= .-\..:": ::-:-: ::. : 

Industry and Fisheries in Uganda took the Chair. The C,:> uncil or \1inist:::s ~~~.::;:..: 

Tanzania as Vice Chairman; Ms Rose Lugembe, Principal SecretJIY. \tinisL~ ,-': 

Natural Resources and Tourism of Tanzania took the Chair. 

2 
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Adoption of Management and Conservation Measures 

II. The Council of Ministers adopted \\.ith minor changes the: .: m:1:1Jg~r:1en: ~. -:1 

Conservation measures proposed. The list of the measures is altJ( .. .:d ;!.::i :\nn;::\ I" 1:-. 

accordance with Article XII.! 0f the Convention, the l\1~mber SiJtes of L \'rO \\~: : 

take all necessary measures, including legislative measures when :!pprop~i:ll;:. i:-. 

accordance with their respective constitutional procedures and n:!tionJI l.!\\ s. i,,~ 

implement these measures. On the control of water hyacinth the Council 01 \1inis:;:~s 

adopted the recommendation made in Nairobi for the Lake Vick')ria En\"iil.):-_;:;?~::!: 

Management Project which is an integrated approach in\'oh'ing mJ.m..:.::.l. m::·":~.:!..~:":l: . 

biological and chemical methods. With respect to chI:'! m 1 L:.l I control. :~::~:: S~ ~'''J~': :-;: 

limited application in restricted areas for short periods. [t was n,,'\\ e\ ::!~. :!.;~::::!..: ::-.. :: 

any information on control activities should be circulated to all ml:'!rr.:'er (0li.::.:-:es . 

Adoption of the Rules governinQ the aopointment of the t\::!cuti\'e Sec,e:l:"\ 

and of the DeDut\' E~ecuti\'e Secretar\' of L VFO. 

12. The Rules attached as Annex II were adopted. 

Aopointment of the Executi\'e Secretar\, and the DI:'![1ur.· Ex;:! ',::u!!': .:- 5e.::-e:":,,\ 

of LVrO. 

13 . Dr. M.1. Ntiba of Kenya was appointed as Executive Sl:'!cretJ.ry. T:-:e C .. ..!:-. .::i : 

of Ministers decided that the post of Deput:-· E~ecUli\'e Secret~· 5h~'\'..!i': ce ,_'.:..::..:;:-:e': 

by a national of Tanzania. In the absence of nomination from this c('wm,y ;'~"Ir ~:-.:s 

post, it \vas decided that the Government of Tanzania should proposl:'! n0mi:-:J.~:0~S :" .... 

the Executive Conunittee in the next few weeks. The Permanenl'''Prin;::ip:!1 S~c;-~:~:~s 

will exchange notes and advise the Council of Ministers on th;:: nOmi:12::;:-:-.. .::.:~~:

which the IvIinisters will exchange notes and confirm the appointment. 

14. The Council of Ministers noted that the PrincipallPermanent Secrct:,~ies of L~e 

tv1inistries responsible [or Fisheries should be more closely associated \\·iti ·. t;,~ \\'~"I~;" 

of L vro. It was proposed that the Convention establishing L \TO be aC~::i1,:::': . i:: 

accordance with its Article XX, to pro\'ide that the Principal.'Pcrm:lI1cnt ~~..:~\!::!:!::~ 

constitute a policy steering committee which would be JbO\'e the E \ :."~t.:::\ ' ;: 

Committee. In addition it was proposed that the Heads of the l'ationJ.I Secr~t::!fi2: 0:' 

LVEMP, be members of the Executive Committee as ex-officio . 

Date and place of the next reQular Session. 

15. The Second Regular Session of the Council of Ministers \\ill be held in ~~1!Y:! 

in November, 1998 at a Venue to be communicated by the GO\ ernrnent of Ke:-::. _! . 

4 



16. The repon: adopted by the COl!."l~:1 of MinisLe:-s is duly signed by the followin; 
Ministe:-s: 

for Kenya 

for Tmzania 

~or Cganda 

;J.\ J-:: ------~-) -------- . T T 

j . , r:o~ M. lv~'::. E?n. \[?. 
~Lms~e: or lounsrn ana W \ldine. 

for 

, 
(W/o.~~~ 

.---------------~---------
:-:or .. Dr. Jurna ~gasong·\\'a. \fP .. 

~{:nis~e: cf ~<aru.::l! R~sour:es ~~C 
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APPENDLX2 

ADDITIONAL INFORM~I\ TION ON THE 
MITIGATION SECTION 





Impact Mitigation Matrix for Areas of Significant Concern Related to Aquatic 

Herbicide Use (Continued) 

large Accidental Potential air. soil and Contam. Control and Cleanup. Temporary 

herbicide spillage or water contamination. evacuation or implement activity 

spills on leakage: restrictions for persons living near to spill 

land and lmproper zones. Provide temporary accommodation 

water trans- \\ith the help of the local authorities and 

portation. compensate for damages. 

storage or 
handling . Mandate contractor risk insurance for 

liabilities as a result of spillage and 

cleanup. Abide by label guidelines and 

Ugandan laws for transport. storage and 

disposal of Agricultural Chemicals. (See 

Agricultural Chemical Reg .. 1993 

Statutory Inst. Supplement No. 23. Part VI. 

Sect. 27 Transportation (1-8), Sect. 30-33 

Storage. Use and Safety. and Part IX. Sect. 

34 Disposal). 

use of Ignoring Possible shon: term Tre:mnents that involve public water 

waters for label contammation of water suppIJes waters or their tributaries should 

potable guidelines. beyond maximum be referred to proper authorities for 

water poor allowable levels. approval permit issuance. 

(ground application 

and techniques. Infonn users of application areas. times and 

surface), unqualified any water use restrictions information. 

irrigation. applicators. 

recreanon. and spill or Follow label guidelines and any available 

industrial leaks. water quality standards approved by 

and Ugandan authorities . 

livestock 
purposes. 

Fishing Ignoring Herbicide comaminar- Follow label guidelines. practice good 

activities label ion of fish above pesticide application techniques. and 

guidelines. allowable le\·els leading employ qualified applicators . 

poor to rejection of fish and 

application subsequent revenue loss In the event that herbicide residue levels in 

techniques. for fishing communities fish tissue exceed permissible regulatory 

unqualified government. limits. fish harvesting should cease until 

applicators. levels fall within acceptable limits. 

Compensation to fish exporters and local 

fishermen by government should be 

considered in the event of prolonged 

herbicide residues in fish. This situation is 

unlikely to occur unless there has been 

Q;TOSS nelZlilZence bv applicators . 



Area of 
Concern 
Fuel. 
lubricant, 
or coolant 
spills 

Fish. 
wildlife. 
and plants 

Impact Mitigation Matrix for Areas of Significant Conce .... Related to 

Mechanical Equipment Operation 

Causes I'oten tial Negative Mitigation Measures 

Impact 

Lack of Water contamination. Carefully add all fuels and lubricants . Mop 

care when up any spills and dispose of properly. 

adding Danlage to macro/micro 

fluids or flora and fauna. Adhere to maintenance schedules. carry out 

carrymg continuous spot checks on machinery. 

out 
mainten- Repair or replace damaged or worn parts. 

ance 
acti,·ities . Collcct and discard lIsed lubricants and 

Loose containers in responsible manner. 

fittings. 
worn out or Ensure vessels arc mechanicall~ and 

damaged physically sound. Do not overload nor 

parts or perfonn operations \\ hich arc not specified 

hoses . b,· manufacturer. 

Vessels 
capslzc or Keep firc extinguishers in accessible areas. 

sink.. provide emergency contact numbers to 

Fire. opcrators or site managers . 

Keep oil containment booms and absorbent 

materials available or on board equipment 

at alltimc . 

Nonnal Harvest, injury. death to Return all undamaged. harvested non targct 

operation macro/micro flora and species to the watcr body. 

of fauna . 

mechanical lI~jured or dead wildlife should be reported 

equipment . Collection of various to the nearest District Forest Officer or to 

species from harvested the Uganda Wildlife Authority for proper 

weed b~· workers for action . 

nutrition or financial 

supplement . 

Extennination of so 

called undesirable fauna 

(i.e. snakes, lizards. 

crocodiles) by workers. 



I -

E:-.."'traction 
points. haul 
roads and 
dump sites 

Impact Mitigation Matrix for Areas of Significant Concern Related to 

Mechanical Eq uipment Operations 

Erosion of Erosion. runoff and Proper selection and layout of multiple sites 

landing siltation at various allowing for optimum hea,,~' equipment 

sites. roads points. operation raking into account physical site 

and factors such as soil. slope. drainage. _ ... 

dumpsites. Inappropriate or 

Soil improper manage- ConscIentious use of heavy equipment by 

instability. ment of the various sites personnel or management during various 

seasons (i.e. wet/dry seasons) . 

Proper management and maintenance for 

the various sites. 

Impact Mitigation Matrix for Areas of Significant Concern Related to Biological Control 

Techniques 

Area of Causes I Potential Negative Mitigation l\'leasures 

Concern Impact 

Host Inappropr- Damage to non target Test \\ ide variety of plants or crops. 

specificity iate agent plants or crops . Follow l"gandan law \\ith regard to 

selection. biological testing and introduction. 

Poor testing 
techniques. 

Disease Release of Introduction of new Source only quarantined and certified 

introduct- unquarant- plant or crop damaging disease free insects. Follow Ugandan laws 

IOn ined pathogens. \\-ith regard to biological testing and 

insects. introduction 

Pollution Over Water quality ReVIew literature. carry out testS to verify 

due to population. degradation. suitability of insect in program 

excreta _ toxic 

Increased excreta. or 

orgaruc mass insect 

matter die off's. 

accumulat-
IOn. Increased Stimulated growth and 

weed increasedorgarllc 

growth to material deposition 

counter 
herbivory 
b\- insect. 

-------------------------------------------
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APPENDIX 3 

ADDITIONAL INFORMATION ADDRESSING 

FISH EXPORT CONCERNS 





Codex Alimentarius (continued) 

persistent pesticides no longer registered for use. but whose residues continue to appear in 

the environment or foodstuffs; the JMPR refers to the 10int F AO/WHO Meeting on 

Pesticide Residues). Only one country responded positively to the 3 questions, yet the 

Committee after reviewing all responses agreed that at present there was no need to 

recommend or adopt MRL' s for fish poducts. 

Lome Convention 

Lome Conventions that govern development cooperation between the European Union 

and ACP (Afiican., Caribbean., and Pacific Countries) administered through the European 

Development Fund states "the Lome Conventions give free trade treatment to most ACP 

exports (including fisheries, processed fruits, and vegetables) without reciprocal 

obligations on the ACP side". 

This indicates that should fisheries products meet hygenic or any other standards, 

including pesticide residue limits, their free trade will be allowed. As no pesticide MRL's 

have been established for fisheries products by the Codex Alimentarius, continued trade 

should be ensured. 

Rio Declaration on Environment and Development 

Principle 15 of this Declaration states " In order to protect the environment, the 

precautionary approach shall be widely applied by States according to their capabilities. 

Where there are threats of serious irreversible damage, lack of full scientific certainty shall 

not be used as a reason for postponing cost effective measures to prevent environmental 

degradation. " 

As the water hyacinth infestation can be considered as threatening serious irreversible 

damage and cost-effective measures (i.e. herbicide control option) has been identified, this 

Principle, therefore, in theory, supports the herbicide control option. 

Furthennore, Principle 12 states" States should cooperate to promote a supportive and 

open international economic system that would lead to economic growth and sustainable 

development in all countries, to better address the problems of environmental degradation. 

Trade policy measures for environmental purposes should not constitute a means of 

arbitrary or unjustifiable discrimination or a disguised restriction on international trade. 

Unilateral actions to deal with environmental challenges outside the jurisdiction of the 

importing country should be avoided. Environmental measures addressing transboundary 

or global environmental problems should. as far as possible, be based on an international 

consensus. 



World Health Organization (WllO) - Intemationall'rogranlllle 011 Chemical 

Safety (!PeS) 

1I1fonnation available in the Environmental Health Criteria Series indicate that no adverse 

affects are expected when the herbicides 2,4 0 and Glyphosate are used in accordance 

with manufacturer's directions and applied by qualified applicators. These documents are 

avaiJable for review at Mulago Hospital - Albert Cook Medical Library, 2nd Floor; the 

Ministry of Agriculture, Animal Industries. and Fisheries - Water Hyacinth Unit; and 

WHO Office in Entebbe. Refer to IPCS Environmental Health Criteria 159 - Glyphosate 

and Environmental Health Criteria 29 and 84 - 2, 4 0 

World Bank Re2ulatiolls 

The World Bank follows the World Health Organization's llie WHO recommended 

Class{!icativn (?f Pesticides hy Ha:ard (1I1d Guidelines Iv C·las.'i~ficaliol1 as part of it's 

activities in Agricultural Pest Management. In the 1992 -93 edition. Glyphosate is 

classified as a Class IV. Unlikely to Present Acute Hazard in Nonnal Use pesticide; 

while 2. 4 0 is classified as an Class II - Moderatelv Hazardous pesticide. 

In addition. "The Bank does not finance fonnulated products that fall in WHO Classes IA 

and lB, or formulations of products in Class II, if (i) the country lacks restrictions on their 

distribution and use: or (ii) they are likely to be used by, or be accessible to, lay personnel, 

fanners. or others without training, equipment. and facilities to handle, apply and store 

these products properly. ,. 

As both these herbicides are presently used in agricultural productions schemes in Uganda 

it assumed that Glyphosate and possibly both herbicides would meet the approval of any 

World Bank funded program under the World Health Organization criteria and, thus 

continuing exports of fish to European markets should be ensured. 

Lake Victoria Environmental Management Program 

As part llrthe developlJlent of the Lake Victoria EnvirunlJlental ManagelJlent Program 

(L V El\tlP), the Guvenullents or Kenya, Tanzania. and Uganda 011 August 5, \997. 

together with the International Development Association (lOA. a funding agency) agreed, 

among other things, that steps would be taken during project implementation, to minimise 

the possibilities of negative impacts or mitigate their effects. It was specifically agreed 

that, " herbicides used in the water hyacinth control program will be acceptable to 

IDA. .. " 

As the LDA follows the same classification as World Bank which in turn refers to nit' 

WHO recommended Class~ficat1(J/1 (?f Pesticides by Hazard and Guidelines 10 



Lake Victoria Environmental :\t[anagement Program (continued) 

Class~ficalion system. it appears that these herbicides satisfy the necessary requirements 
for use in a water hyacinth control program and the continued exports of fish to Europe. 

Lake Victoria Fisheries Organization 

The Lake Victoria Fisheries Onzanization. during: their Firs;: Reaular Session in Kamoala - - - . 
(19 December 1996) and opened by the Direc~or General of FAO. "adopted the 
recorrunendation made in )jairobi for the L VE\lP which is an integrated approach 
involving manual. mechanical. biological. and chemical methods. \Vith respect to chemical 
control, there should be limited application in restricted areas for shorr times" . 

The concerns of the region in regard to herbicide use and fish expoI1 issues seem to be. 
therefore. well addressed by the L v "E~{p and L \ "FO regional agreements. 
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THE CODEX ALl\tIE~!ARIL-S 

Preface 

Preface 

The Codex Alimencarius Commission is the international body responsible for the execution of 

the Joint FAOIWHO Food Standards Prog:-amme. Created in 1962 by FAO and WHO the 

ProC1ramme is aimed at orotectine: the health of ::nSUr.1ers and facilitatinE: international trade in foods. 
= . - -

Tne Codex Alimemarius (Latin. mean!:!§; FOCG Law or Code) is a collec:ion of internation~ 

food s:andards adopted by the Commission an,: ;:Jrese:ited in a uniform manner. It indudes st.l!1d:lfCis 

for all the principal foods. whethe:- processec: or semi-processed or raw. Materiais for furu1e:

orocessina into foods are included to the ex:e:1t necessarY to achieve the purposes of the Codex 
• =' 

• 

Alimemarius as defined . Tne Codex A.limen:rius i:;c:udes provisior.s in respect of the hygienic a.iC 

nutritional quality of food. including mic:-obiciogic::..i nor.TIS. iJrovisions for food additives, pesticide 

residues. contamina.'1ts. labelling and presema.ions. and methods of analysis and sampling. It also 

includes provisions of an advisory narure ir: ~~e fo:-:n of codes of practice, guidelines and oche:

recommended measures . 

This is che second publication of the CJcex Aliment::.r:us. Tne first publication was in 1981 . 

Prior to 1981 stancards adoptee by me C:cex Alime!i~ius were published individually ~s 

Recommended Stand~ds (CACiRS series). 

Tne Second Edition of the Codex AJ ir.:e:1~il!s is now being revised and updated to take into 

account decisions made by the 21st Session of ~~e Codex Aiiment3.rius Commission. July 199:. 
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II\'TRODUCTION 

STATUTES OF THE CODEX ALIMENTARIUS COI\-I1\-IISSION AND IMPLEI\lENTATION 

OF THE FOOD STANDARDS PROGRAI\'II\'1E BY THE COMMISSION 

The Codex Alimentarius Commission was established to implement the Joint F AOIWHO Food 

Standards Programme, the purpose of which is, as set down in the Statutes of the Commission, to 

protect the health of consumers and to ensure fair practices in the food trade; to promote coordination 

of all food standards work undertaken by international governmental and non-governmental 

organizations: to determine priorities and initiate and guide tlle preparation of draft standards through 

and wilh lhe aid of appropriate organizations; to finalize standards, and. after acceptance by 

governmellls, publish lhem in a Codex Alimentarius either as regional or world-wide standards!. 

The Statutes of the Codex Alimerllarius Commission have been approved by tlle Governing 

bodIes of the FAO and WHO. The Commission is a subsidiary body of tllese two parent 

Organizations. The Statutes alld Rules of lhe Commission are to be found in tlle Procedural Manual 

of the Commission. 

THE CODEX ALIMENTARIUS 

Purpose 

The Codex Alimentarius is a collection of internationally adopted food standards presented in a 

uni form manner. nlese food standards aim at protecting consumers' health and ensuring fair 

practices in the food trade. The Codex Alimentarius also includes provisions of an advisory nature in 

the form of codes of practice, guidelines and other recommended measures to assist in achieving the 

purposes of tlle Codex Alimentarius. The publication of the Codex Alimentarius is intended to guide 

and promote the elaboration and establishment of definitions and requirements for foods, to assist in 

theIr harmonization and. in doillg so, to facilitate international trade . 

Scope 

The Codex Alimentarius includes standards for all the principal foods, whether processed, 

semi-processed or raw , for distribution to the consumer. Materials for fUrUler processing into foods 

are included to the extent necessary to achieve the purposes of tlle Codex Alimentarius as defined. 

The Codex Alimentarius includes provisions in respect of the hygienic and nutritional quality of food, 

including microbiological norms, proviSIons for food additives, pesticide residues. contaminants, 

labelling and presentation. and methods of analysis and san1pling. It also includes provisions of an 

advisory Ilature in the form of codes of practice, guidelines and other recommended measures. Codex 

standards contain requirements for food aImed at ensuring for tlle consumer a sound, wholesome food 

product free from adulteration. correctly labelled and presented . 

The Cudex Alimemarius Commissiun decided, at iLS 14ul Session in July 1981, that its standards, 

which are sent to all Mernher States and Assuciate Members of FAO andlor WHO for acceptance, 

tugether with details of notifications received from governments with respect tu the acceptance or 

otherwise of the standards and other relevant information, constitute the Codex Alimentarius . 



Introduction 

Acceptance 

- x - Codex Alimentarius 
Volume 2B - 1995 

The standards and maximum resiaue iimi~s adopted by the Codex Aiimentarius Commission 
are intended for formal acceptance by goverrunems if. accordance with its General Principies. 

The standards and maximum limits for residues of pesticides and veterinary drugs in foods and 
feeds, accompanied by an appropr:ate communicatior.. are sent for action to Ministries of Agriculture 
or Ministries of Foreign Affairs, as appropriate, of :Vlember Nations of FAO and to Ministries of 
Health of Member States of WHO. Tne s:lI1cards 2...'1d maximum Bmits for pesticide residues and 
veterinary drugs, accompanied by L'le c:)mmuni:::ai:icn referred to, are alsv sent to national Codex 
Contact Points. FAO and WHO Re£ionai Offices. rAO ReDresentatives, Embassies in Rome ane - . 
Permanent Missions to the US in Geneva. 

Tne standards and maximum iimits tor resict!es of pestiddes a.'1d veterinary drugs in foods and 
{eeds. which have taken a number vi ye::.rs :: devei:)p, are the produc~ of a wide measure or' 
internatlonai agreemem and co.:>perarion. Toley c.:e :::-:-:;:;atibie with the norms considered by F AO ane 
WHO as best guaranteeing the prate:tiOfi ::' :.:e ::ealth 0; :ons:.Jme:-s and the fa:iiitation 0; 
inte:-natlonai t:-ade In food. 

Current volume 

Tnis volume contams Codex Maximll:71 Res::~e Limits fvr Pes:icides a:ld Codex Extraneous 
.""laximum Residue LImIts adopted by t,,:e CJr.:.-:1!SSiC:: t;p to and inclucing its :!st Session based on 
the advice of the Codex Comminee on Pes:::i:e Resic~es. The Codex Maximum Residue Limits ane 
Codex Extraneous Maximurr: Residue Limits ::e g~:i=:-::.J1y consistent wiL1 the recommendations of the 
JOint FAOIWHO Meeting on Pesticide Resld'.;es .J~f??, I. 

Tne J!vi?R is .::ompcsed :); i;-,cepe~c::::: .):!e~::s:s who serve in their individual capacities as 
expe:-ts. but not as represe:1:atives :>i :hei:- g: ve:-:-.. "':'Iems or organiz,Jtions. The goal of J]v1PR 
evaiuation of pesticide residues is to eS:J~i!s:: s::.:": ;e\'::s of inL3ke by serring A:ceptable Daily In:..:li;:es 
·,A.DIs) and to deveiop maximum resiaue iir:1~:3 wn::; pesticides are used in accordance wiL~ gooe 
agricultural p;-actices. 
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LISTES DES 
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EXPLANA TORY NOTES 

Explanatory Notes 

In the following lists the pesticides are listed in numerical order of the Codex code number. 

The missing numbers represent pesticides (a) for which Maximum Residue Limits (MRLs) or 

Extraneous Maximum Residue limits (EMRLs) are being elaborated, (b) residues of which are 

covered by Codex MRLs for related compounds, (c) Codex MRLs or Codex EMRLs of which 

previously established have been \'v'ithdrawn, or (d) for which only "guideline levels" have been 

recommended by the Joint Meeting on Pesticide Residues pending toxicological clearance of the 

pesticide and its res idues. 

The Codex MRLs or EMRLs for a pesticide are arranged in the alphabetical order of code 

letters of commodities and then numerical order of code numbers of commodities. Codes and names 

of commodities are found in the Codex Classification of Foods and Animal Feeds (Section 2 of Codex 

Alimemarius, Second Edition, Volume 2 (1993) or Section 1 of Codex Alime11larius, Second Edition, 

Volume 2A (1995». 

BASIS FOR ESTABLISHME!\T or CODEX I\-1AXIMUI\I RESIDUE Ul\lITS FOR 

PESTICIDES 

Codex MaXImum Residue limits are recommended on the basis of appropriate residue data 

obtained mainly from supervised trials . The residue data thus obtained renect registered or approved 

usage of the pesticide in accordance with "good agricultural practices". These may vary considerably 

from region to region owing to differences in local pest control requirements which are due to a 

variety of reasons. Consequently, residues in food, panicularly at a point close to harvest may also 

vary In establishing Codex MRLs, these variations in residues due to differences in "good 

agricultural practices" are taken into consideration, as far as possible on the basis of available data. 

As Codex MRLs cover a wide spectrum of use panems and "good agricultural practices" and 

need to reOect residue levels closely following harvest, they may occasionally be higher than the 

levels of residues found in national surveillance activities . This may be especially so with easily 

degralh.\ble pesticIdes and when analysis is carried out at a pOilll in the distribution chain far removed 

from the last application of the pesticide . 

Codex MRLs are established only where there is supponing evidence concerning the safety to 

humans of the resulting residues as detennined by the Joint FAO/WHO Meeting on Pesticide 

ReSidues and thIS means that Codex Maximum Residue Limits represent residue levels which are 

tox Icologically acceptable 

BASIS FOR ESTABLISHMENT OF CODEX EXTRANEOUS MAXIMU/,\,l RESIDUE LIMITS 

Another type of Codex Maximum Limit, the Codex Extraneous Maximum Residue Limit 

refers to residues of compounds, which were used as pesticides but are nor any more registered as 

pesticides, arising from environmental contamination (including former agricu ltural use of pesticides) 

or uses of these compounds other than agricultural uses. These residues are treated as contaminants. 

Recommendations of EMRLs are mainly based on residue data obtained from national food control or 

monitoring activities. Codex EMRLs need to cover widely varying residue levels in food reflecting 

differing situations in respect of contamination of food by environmental and persistent pesticide 

reSidues. For thiS reason, Codex EMRLs cannot always reneer strictly the actual lo~al residue 

Situation existing in given countries or regions. Codex EMRLs represent acceptable residue levels 

which are intended to facilitate imemalional trade in food while protecting the health of tlle consumer. 
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They are established only when there is supporting evidence concerning the safety to humans of the 

residues as detennined by the Joint FAO/WHO Mee~ing on Pesticide Residues. 

CODEX MAXIMlJM RESIDUE LIMrTS/EX'TRA~EOL'S MAAIMUM RESIDUE LIMITS 

A~D CONSUMER PROTECTION: DETERMI!'iATIO!,( OF TOTAL DAILY I?\'TAKE OF 

PEST} CIDE RESIDUES 

The primary purpose of setting maximum limitS for pesticide residues in or on food and in 

some cases, in animal feeds, is to prote:t the health of the consumer. Codex MRLs and EMRLs 

serve thal pnmary purpose as they help to ensure that only the minimum amount of pesticide is 

applied to food consistent with real pest control needs . Codex MRLs are based on residue data from 

suoerv·lsed trials and nOl dire:tly derived from A:eeptable Daily Intakes (ADls), which are a 

qu·anmative expression of acceptabie daiiy amounts of residue which persons may ingest on a long 

term basis and whlcn are estabiished on the basis of appropriate toxicological data mainly from animal 

studies . 

Tne acceptability of Codex MRLs is judged cn the basis of a comparison of the acceptable 

daiiy intake with estimated daily intakes, as de~e~:ne2 on the oasis of suitabie intake srudies. Intake 

:ata from such srudies. compared with aceep~!Jie c..:.ily intakes. heip in de~ennining the safety of 

:-JOCS In res;:>ee: of pesticide residues . GUldeiines 7:;~ ;::-e::!ic:ing Die:ar;; InoKes of Pes;:idde Residues 

~~ ,," D .... n pr .. ..,ar--rI uno· .... tn' "'J'ol'nt s"'~r.S-' '''~ilID ---. · ... ·=D FAO ""c· nruo : 
1&'::'1'\.0 __ ..... ~ ..... w _I "'" !-,U~W.':'t • ...J. _."_. , ,\ w'_ Y¥n . 

CODEX MAXIMLM RESIDUE LIMITS/EXTR-\\,EOCS MAXI!VfL'M RESIDlJE LIMITS 

FOR MILK A\'D MILK PRODUCTS 

Codex MRLs iEMRLs for ;a!-solubie ~es~i:::je resicues In milk and milk produc!S are 

expressed on a whole product basis. 

For a '·milk product" with a ;at come=-:: iess :::3.n : %, :'1e MRL appiied should be half those 

specified for milk . The MRL for "milk proOt;:::s" w:th a fat content of 2 % or more should be :5 

:imes the maximum reSidue lirni. spec:fled for ::-.:ik. :::x::ressed or. a :3t basis . 

Fat 50iubie pes~iclde residues to which :::e .::j.:ve ge:1e:-::.l prQvision appiies are indicated wit!-', 

:ne ietter .. F" In conjunCtIon With (he MR~ 5;:;e:::::e: ror miik. However, in case of an MRL 0:

=: .'v1RL set at or about me limit oi de~e:mmatior .. :h::: l :::::e~ ··F"' IS not used. 

CODEX MAXIMUM RESIDL'E LIMITS.'EXTR-\\,EOCS !vl<\XIMl:l'vt RESIDliE LI\1ITS 

FOR PROCESSED FOODS 

As a rule, CJdex MRLs and EMR~s are es~biished for raw agricultural commodities, 

However. where it is considered necessary for :onsumer prote:rion and faciiitation of trade, MRLs 

and EMRLs are also estabiis~ed for cer-..ain processed foods on a case-by-case basis, taking into 

~onslderation information on tne influence of proeessmg on residues. 

GUidelines for Predi:::ing Die:ary Intake of Pes,i:ide ReSIdues, Joint UNEP/FAO/vlHO, Work 

Health Organization. Geneva 1989 

I .. 
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EXPLA.NATORY NOTES TO THE LISTS OF CODEX MAXIMUM RESIDUE LThfiTS 

AND CODEX EXTRANEOUS MAXIMUM RESIDUE LThflTS 

The foods listed in the columns marked "commodity" shall not contain more than the 

maximum amount (in mg/kg) staled in the columns marked" tvIRL" or "EMRL", of the pesticide 

residue (defined in each individual case in the definition of residue) at (a) the point of entry into a 

country or (b) at the point of entry into trade channels within a country . nlis maximum limit shall not 

be exceeded at any time thereafter. 

The Codex Maximum Residue Limits (MRLs) and Codex Extraneous Maximum Residue 

Limits (EMRLs) apply to the residue content of the final sample representative of the lot and of the 

portion of commodities which is analyzed . 

Dales of ESlimalion of Acceptable Dailv Intakes (ADls) 

ADls - The year of estimation or confirmation is shown in parenthesis . 

TADls - The period from the year of estimation or most recent extension to the year 

by which data needed for the estimation of a full AD! are required, is sho\l.'T1 

in pa rel1lhes is. 

NOles on the M R Ls and EM R Ls 

("') (following MRLs or 

EMRLs) 

E (following MRLs) 

F (following MRLs or 

EMRLs for milks) 

(fal) (following MRLs or 

EMRLs for meat) 

Po (following MRLs) 

PoP (following MRLs for 

processed foods) 

T (following MRLs or 

EMRLs) 

V (following MRLs for 

products of animal origin) 

At or about the limit of determination. 

The M RL based on extraneous residues. 

The residue is fat soluble and MRLs for milk 

products are derived as explained earlier in this 

Section . 

The MRLlEMRL applies to the fat of meat. 

The MRL accommodates post-harvest treatment 

of the commodity. 

The MRL accommodates post-harvest treatment 

of the primary food commodity. 

The MRLlEMRL is temporary, irrespective of 

the status of the ADJ, until required information 

has been provided and evaluated. 

The MRL accommodates veterinary uses. 
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INDEX OF PESTICIDES IN CODE ORDER 

1 ALDRJN AND DIELDRIN 

~ AZINPHOS-METHYL 

:: BINAPACRl1.. 

4 BROMOPHOS 

5 BROMOPHOS-ETHn 

6 CAPTAFOl 

7 CAPTAN 

8 CARBARYL 

9 CARBON D1SULPHIDE 

10 CARBON TETRACHLORIDE 

11 CARBOPHENOTHION 

1: CHLORDANE 

13 CHLORDIMEFOfU,1 

I.! CHLORFENVINPHOS 

:5 CHLORMEQUAT 

16 CHLOROBENZILATE 

1 -: CHLORPYRIFOS 

I S COUMAPHOS 

19 CRUFOMATE 

:0 :: . .!-D 

:i DDT 
DIA:'INON 

__ 1.:-DIBROMOE7HANE 

:.! I.:-DICHLOROETHANE 

:5 DICHLORVOS 

:5 DICOFOL 

:~ DIMETHOATE 

:S DIOXATHION 

29 DIPHENYL 

30 DIPHENYLAMINE 

31 DIQUAT 

ENDOSUlFAN 

:3 ENDRIN 

3.! ETHION 

~5 ETHOXYQUII' 

36 FENCHLORPHOS 

FENITROTHION 

38 FE~SULFOTHION 

39 FE~THION 

.!o FENTIN 

.!I FOLPET 

.!: FORMOTHION 

43 HEPTACHLOR 

" HEXACHLOROBENZENE 

.!5 HYDROGEN CYANIDE 

.16 HYDROGEN PHOSPHIDE 

.! i BROMIDE ION 

48 LINDANE 

49 MALATHION 

50 MANCOZEB 

51 METHlDATHION 

52 METH'r1. BROMIDE 

53 MEVINPHOS 

5.1 MONOCROTOPHOS 

55 OMETHOA TE 

56 :! -PHENYLPHENOL 

57 PARAQUAT 

58 PARATHION 

59 PARATHION-METHYL 

60 PHOSALONE 

61 PHOSPHAMlDON 

6~ PIPERONYL BL'TOXIDE 

63 PYRETHRlNS 

64 QUINTOZENE 

65 THIABENDAZOLE 

66 TRJCHLORFOI' 

6i CYHEXA TIl' 

68 AZINPHOS-E7Hn 

69 BENOMl1. 

70 BROMOPROPl1.ATE 

71 CAMPHECHlOR 

T2. CARBENDAZIM 

i3 DEMETO,..,.-S-METHn 

71. DISULFOTOl' 

75 PROPOXUR 

76 THIOMETON 

i7 THIOPHAJ"\AlE-METHYL 

78 VAMIDOTHIOI' 

79 AMITROLE 

80 CHINOMETHIONAT 

81 CHLOROTHALONIL 

S:! DICHLOFL(;A,'-IID 

83 DICLOR.AJ-.; 

8.1 DODI:-.'E 

85 FE:-":A~1I?HC'5 

86 P!RIMIPHC5- .·.~E7H'c1. 

8": DINoe .:..? 

S8 ~E?T:lPHCS 

89 SEC-3L·T)"_.:.}.lINE 

90 CHLORPYR1FOS-METHY!.. 

91 CYJ\J'JOFESPHOS 

9: DEMETON 

93 BIORZSME-:-:i?.IN 

9t. METHOM':-_ 

95 ACE?HA7E 

96 C.-\R3QFUr~,:,_" 

97 CAR7AP 

98 DI~IFOS 

99 EDIFE!'iPH CS 

100 METn':"}'11~0?HOS 

101 PIRJMI:AR3 

10: MA.!...EiC r. ·:-:R.;::IDE 

103 PHCSME7 

10.! DAMINGZ!:'E 

105 DITHIOCARE.-V,IA r::..s 
106 ETHE?H01\ 

107 ETHIOFEI'C..:..RB 

108 ETH'c1.ENE 7"HIOUREA (ETU) 

109 FENBUT.:'.7"!:--; OXIDE 

110 IMAZ.ALlL 

III IPRODlO!':E 

II:; PHORATE 

113 PROPARG:-:-E 

114 GUAZATI1\E 

liS TECNAZEI'E 

116 TRIFORlNE 

11i ALDICARB 

118 CYPERME7HRIN 

119 FENV ALERA IE 

I:!O PER,\1ETHRIN 

1:;1 :; .4.5-T 

i::; AMITRA:: 

123 ETR!MFCS 

I:;.! ME-:AR.I!A..'.l 

1::5 ME7HACR.:F·:)S 

1:6 OXAMYL 

I:i PHENOT.--!?JN 

1:;8 PHESTHOA:-E 

129 AZOCYCLOTIN 

130 DIFLUBENZURON 

131 ISOFENPHOS 

13:; METHIOCARB 

133 TRlADIMEFON 

13.! AMINOCARB 

135 DELTAMETHRJN 

136 PROCYMIDONE 

13i BENDIOCARS 

138 METALAXYL 

139 BUTOCARSOXIM 

140 NITROFEN 

141 PHOXIM 

I·e PROCHLORAZ 

143 TRIAZOPHOS 

1.u BITERTANOL 

145 CARBOSUlFA.N 

146 CYHALOTHRJN 

I.!i METHOPRENE 

14S PROPAMOCARB 

1-10 ETHOPROPHOS 

~50 PROPYLENE THIOUREA (F7L:) 

15 : DIMETHJPIN 

IS:; F:"'UClTHRJNATE 

!53 PYRAZOPHOS 

:S.! 7H 10DICARS 

155 BENALA..XYL 

156 CLOFENTEZ1NE 

15-;" CYFLUTHRIN 

158 GL YFHOSATE 

:59 \'INCLOZOLIN 

160 PROPICONAZOLE 

161 PACLOBUTR..o\.ZOL 

16: TOl YLFLUANID 

163 ANILAZINE 

Ie).! DEMETON ·S-

METH 'c1..SU LPHON 

165 FLUSILAZOLE 

166 OXYDEMETON-METH'c1.. 

167 ERBUFOS 

168 TRlADlMENOL 

169 CYROMAZINE 

170 HEXACONAZOLE 

171 PROFENOFOS 

17:; BENTAZONE 

I i3 BUPROFEZIN 

174 CADUSAFOS 

175 GLUFOSINATE-AMMONIUM 

176 HEX'rTHIAZOX 

177 ABAMECTIN 

178 BIFENTHRIN 

179 CYCLOXYDIM 

180 DITHIANON 

181 MYCLOBUTANIL 

18:! PENCONAZOLE 

183 PROPHAM 

184 ETHOFENPROX 

185 FENPROPATHRIN 

186 METIRAM 
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Explanatory Notes 

INDEX OF PESTICIDES IN ALPHABETICAL ORDER 

::J I.:-DIBROMOETHANE 
2~ 1.2-D1CHLOROETHANE 

1:1 :.~.5-T 
20 :.4-D 
56 :-PHENYLPHENOL 

177 ABAMECTIN 
95 ACEPHATE 

117 ALDICARB 
I ALDRIN AND DIELDRIN 

13~ AMINOCARB 
I:: AMITRAZ 
79 AMITROLE 

163 ANILAZINE 
68 AZINPHOS-ETHYL 
2 AZINPHOS-METHYL 

129 AZOCYCLOTIN 
155 BENALAXYL 
i37 BENDIOCARB 
69 BENOMYL 
ln BENTAZONE 
178 BIFENTHRIN 

:; BINAPACR YL 
93 BIORESMETHRIN 

loW BITERTANOL ' 
47 BROMIDE ION 

4 BROMOPHOS 
5 BROMOPHOS-ETHYL 

70 BROMOPROPYLATE 
173 BUPROFC:ZIN 
139 BUTOCARBOXIM 
89 SEC-BUTYLAMINE 
17~ CADLJSAFOS 

71 CAMPHECHLOR 
6 CAPTAFOL 
7 CAPTAN 
8 CARBARYL 

7: CARBENDAZIM 
96 CARBOFURAN 

9 CARBON DISULPHIDE 
10 CARBON TETRACHLORIDE 

II CARBOPHENOTHION 
145 CARBOSULFAN 
97 CARTAP 
80 CHINOMETHIONAT 
11 CHLORDANE 
13 CHLORDIMEFORM 
14 CHLORFENVINPHOS 
15 CHLORMEQUAT 
16 CHLOROBENZILATE 
81 CHLOROTHALONIL 
17 CHLORPYRIFOS 
90 CHLORPYRIFOS-METHYL 

156 CLOFENTEZINE 
18 COUMAPHOS 
19 CRUFOMATE 
91 CYANOFENPHOS 

179 CYCLOXYDIM 
157 CYFLUTHRIN 
146 CYHALOTHRIN 
67 CYHEXA TIN 

II B CYl'ERMETHRIN 
16Q CYROMAZINE 
104 DAMINOZIDE 
21 DDT 

135 DELTAMETHRIN 
91 DEMETON 
73 DEMETON-S-METHYL 

164 DEMETON-S-
METHYLSULPHON 

Q8 D1ALIFOS 
21 DIAZINON 
82 DICHLOFLUANID 
:!.5 DICHLORVOS 
83 DICLORAN 
26 DICOFOL 

130 DIFLUBENZURON 
lSI DIMETHIPIN 
:7 DIMETHOATE 
87 DINOCAP 
:S DIOXATHION 
29 DIPHENYL 
30 DIPHENYLAMINE 
31 DIQUAT 
7~ DISULFOTOr--: 

180 DITHIANOr--: 
105 DITHIOCAR.BAMA TES 
8~ DODINE 
99 EDIFENPHOS 
3: ENDOSULFAN 
33 ENDRIN 

106 ETHEPHON 
107 ETHIOFENCARS 
:;~ ETHIOr--: 
18~ ETHOFENPROX 
1.19 ETHOPROPHOS 
35 ETHOXYQUIN 

108 ETHYLENE THIOUREA (ETU) 

I:!J ETRIMFOS 
85 FENMIIPHOS 

109 FENBU7 XilN OXIDE 
36 FENCHLORPHOS 
37 FENITROTHION 

185 FENPROPATHRIN 
38 FENSULFOTHION 
39 FENTHION 
40 FENTIN 

119 FEN VALERATE 
IS: FLUCYTHRINATE 
165 FLUSILAZOLE 

41 FOLPET 
J:! FORMOTHION 

175 GLUFOSINATE-MfMONIUM 
158 GL YPHOSATE 
114 GUAZATINE 
4J HEPTACHLOR 
.w HEXACHLOROBENZENE 

170 HEXACONAZOLE 
176 HEXYTHIAZOX 

45 HYDROGEN CYANIDE 
46 HYDROGEN PHOSPHIDE 

110 IMAZALIL 
III IPRODIONE 
131 ISOFENPHOS 

88 LEPTOPHOS 
48 LINDANE 
49 MALATHION 

101 MALEIC HYDRAZIDE 
50 MANCOZEB 

I:~ MECARBAM 
138 METALAXYL 
1:!.5 METHACRIFOS 
100 METHAMIDOPHOS 
51 METHIDATHION 

13: METHIOCARB 
94 METHOMYL 

1.17 METHOPRENE 
52 METHYL BROMIDE 

186 METIRAM 
53 MEVINPHOS 
54 MONOCROTOPHOS 

181 MYCLOBUTANIL 
1.10 NITROFEN 
55 OMETHOATE 

1:60XAMYL 
166 OXYDEMETON-METHYl. 

161 PACLOBUTRAZOL 
57 PARAQUAT 
58 PARATHION 
59 PARATHION-METHYL 

18: PENCONAZOLE 
120 PERMETHRIN 
1:7 PHENOTHRIN 
1:8 PHENTHOATE 
II: PHORATE 
60 PHOSALONE 

103 PHOSMET 
61 PHOSPHAMIDON 

141 PHOXIM 
6: PIPERONYL BUTOXIDE 

101 PIRIMICARB 
86 PIRIMIPHOS-METHYL 

I.!: PROCHLOR.A.Z 
136 PROCYMIDONE 
171 PROFENOFOS 
1.18 PROPAMOCARB 
IIJ PROPARGITE 
183 PROPHAM 
160 PROPICONAZOLE 
75 PROPOXUR 

150 PROPYLENE THIOUREA (PTU ) 

153 PYRAZOPHOS 
63 PYRETH RINS 
64 QUINTOZENE 

115 TECNAZENE 
167 TERBUFOS 
65 THIABENDAZOLE 

154 THiODICARB 
76 THIOMETON 
77 THIOPHANATE-METHYL 

162 TOL YLFl.UANID 
IJJ TRIADIMEFON 
168 TRIADIMENOL 
143 TRIAZOPHOS 
66 TRICHLORFON 

116 TRIFOR1NE 
78 V AMIDOTHION 

159 VINCLOZOLIN 
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20 2,4-D / 2,4-D I 2,4-D 

ADIIDJAIIDA: 0.3 mg/kg body weight (1975) / mg/kg de poids corporel (1975) / mg/kg de peso corporal 
(1975) 

Residue: 2,4-0. 

Residu: 2,4-0. 

Residua: 2,4-0. 

Commodity IProduitlProducto 

A03 0001 Milk products 
Produits laitiers 
Productos lckteos 

MRLJLMR (mg/kg) 

0.05 (*) 

FB 0019 Vaccinium berries. including bearberry 0.1 
Baies du genre Vaccinium. y compris la Busserolle ou Raisin 
Bayas del gen. vaccinium, arandano. inc!. aguavillas 

FB 0264 Blackberries 0.1 
Mures de ronce 
Moras 

:=B 0:72 Raspberries. Red. Black 
Framboises (y compris les frarnboises de \'::-ginie) 
Frambuesas. rojas. negras 

FC 000 1 Citrus fruits 
Agrumes 
Frutos cftricos 

GC 0640 Barley 
Orge 
Cebada 

GC 0645 Maize 
MaYs 
Maiz 

GC 0647 OatS 
Avoine 
Avena 

GC Q6J.9 Rice 
Riz 
Arroz 

GC 0650 Rye 
Seigle 
Centeno 

GC 0651 Sorghum 
Sorgho 
Sorgo 

GC 0654 Wheat 
Ble 
Trigo 

ML 0106 Milks 
LaitS 
Leches 

0.1 

., 

0.5 

0.05 (*) 

0.5 

0.05 (-) 

0.5 

0.05 (*) 

0.5 

0.05 ("') 

~M 0095 Meat (from mammals othe, than marine mammals) 0.05 (*) 

Viande (de mammiferes autres que les mammiferes marins) 
Carne (de mamfferos no mamfferos marinas ) 

I 
f . 

I 
f 
f r 
~ 

r 

~ 
; 

• 

j 
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158 GLYPBOSA TE I GL YPBOSA TE I GLIFOSATO 

MRLslLMR 

ADIIDJAfIDA: 0.3 mg/kg body weight (986) I mg/kg de poids corporel (1986) / mg/kg de peso corporal 
(1986) 

Residue: Glyphosate. 

Residu: Glyphosate. 

Residuo: Glifosato. 

Commodity IProduitIProducto 

AL 0541 Soya bean fodder 
Fourrage de soja 
Forraje seco de soja 

AL 1265 Soya bean forage (green) 
Soja fourrager (en vert) 

Forraje verde de soja 
AS 0081 Straw and fodder (dry) of cereal grains 

Paille et fourrage (sec) de cereaJes 
Paja y forraje seco de cereale.c; 

AS 0162 Hay or fodder (dry) of grasses 
Foin ou fourrage (sec) de grarninee.c; 
Heno 0 forraje seco de grarnfneas 

CF 1211 Wheat flour 
Farine de ble 
Harina de trigo 

CF 1212 Wheat wholemeal 
Farine compl~te de ble 
Harina integral de trigo 

CM 0654 'Wheat bran, Unprocessed 
Son de ble non trans forme 
Salvado de trigo, sin elaborar 

FI 0341 Kiwifruit 
Kiwi 
Kiwi 

GC 0640 Barley 
Orge 
Cehada 

GC 0645 Maize 
Ma"is 
Mafz 

GC 0647 o ale; 

Avoine 
Avena 

GC 0649 Rice 
Riz 
Arroz 

GC 0651 Sorghum 
Sorgho 
Sorgo 

GC 0654 Wheat 
Ble 
Trigo 

MRLILMR (mg/kg) 

20 

5 

100 

50 

0.5 

5 

20 

0.1 (ok) 

20 

0.1 ( ok) 

20 

0.1 ("') 

0.1 ( "') 

5 
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I · ML 0812 Cattle milk t 
0.1 (*) 

, Lait de bovins 
-; 

, Leche de vaca 

~1M 0812 Carne meat 0.1 (*) 

- 1 
Viande de bovins 

! Carne de vacuno 

I 
\1M 0818 Pig meat 0 . 1 (-) 

- ! Viande de porcins 

i Carne de porcino 

• ~O 0812 Carne, Edible offal of " • I 
-i Abars comestibles de bovins 

· Vacuno, despojos comestibles • 
f 
; ~O 0818 Pig, Edible offal of 

_ .. I Abars comestibles de porcins 

f Despojos comestibles de porcino 
. 1 
1 PE 0112 Eggs 0.1 (*) , 
I 

Oeufs 
Huevos 

~ P~1 0110 Poultry meat 0 . 1 (-) 

... ; Chair de volaille ; 
l 

- j Carne de aves 

I 
SO 0495 Rape seed 10 

Graine de colza 
Semillas de colza 

J SO 0691 Corton seed 0 .5 

-. J Graine de coton 
- . ~ Semillas de algodcn 

1 
t 

-1 
VD 0071 Be3llS (dry) 

., -
Haricots (sees) 

Frijoles (seeos) 

~ VD 007: Peas (dry ) 5 

i Pois (sees ) 
- J Guisantes (arvejas) (secos) • 

VD 0541 Soya bean (drv) 5 . . 
Soja (sec) 
Soja (seca) 

VO 0447 Sweet corn (corn-on-the-cob) 0 . 1 C*) 

MaTs doux (mais en epi) 

Maiz dulce (maiz en mazorca) 

~ VP 0541 Soya bean (immarure seeds) 0.2 

~ 

.j Soja (graines imrnarures) 

Soia (semiIlas inrnaduras) 

f 
'1 

1 
( , 
~ .lit 



LXTRACT FROM CXlPR 97/2 (working docwnent for the 29th Session of the Codex Corrunittee on 

Pesticide Residues) 

A. MAXIMUM RESIDUE LIMlTS OF PESTICIDES IN FISH 

I. TIle Codex Alimentarius Commission at its 21st Session referred to tillS Committee a proposal to 

elaborate rvtRLs in fish. The Committee at its 18th Session agreed to send a Circular Letter soliciting 

inforrnanon on tile need to establish CvfRLs for fish. The Codex Circular Letter, CL 1996/37 was 

distributed with three specific questions : (a) whether there is a need to establish Codex Jv[RLIE~fR.L(s) 

for fish; if there is, for which pesticide/species combinations; (b) whether MRLs have been set for fish at 

the national leveL and if there are .MRLs, for which pesticide/species combinations; and (c) data 

availability for the JIvIPR to propose fvIRLIEl\tffiL(s). 

2. In response to tile Circular Letter, comments were received from the following countries: 

Australia. Canada, Denmark, France, South Africa Spain and USA. 

These comments are summarised below. 

CountrY (n) 
r 

(bl (e) Notes 

Australia 
No comment 

Canada 
The developing aquaculture industry is reviewing pest 

management strategies including the use of a pestIcides. 

Canada has registered the use of perrnethrin and 

azamethaphos. and is presently evaluating a use of 

cypennethrin, on farmed salmon. In most of these cases, no 

residues are detectable in the fish at harvest. Although these 

appears to be no potential for trade problems as a result of 

these treatments, tllls situation could change as new uses are 

proposed. These comments are also applicable to other 

aquaculture crops such as shellfish. Notwithstanding the 

above, there is policy issue which should be discussed 

regarding the need to establish international rvtRLs at the 

limit of detection. We not illustrations of this trend in recent 

MRLs established for compounds such as bendiocarb, 

etilOprophos, and much ofterbufos and 2,4,5-T. The 

implications 'Wlth respect to theoretical dietary i.ntake 

assessments and the range of residue limits that can be 

established for a given active ingredient need to be further 

considered. 

Denmark 
... No Yes"'~ ... TIle need to establish MRLs for fish is mainly related to 

organochlorine pesticides in fat containing species. In order 

to evaluate the global need for Codex tv1RLs a further 

collection of data on residues in fish and fisheries products 

from world Will be welcomed. However, the need for I'vlRLs 

for fish from the Nordic area IS not pronoWlced at present. 

... 2 Provided monitoring daTa of organochlorines in vanous 

• 
lands offish from varioliS areas . 

France *J No ... ,; Possible need for Ivffi..Ls in fish in general for compoWlds 

which may contaminate aqueous environment and 

concentrate in fat tissue; if the intake may exceed the ADI. 

Possible adoption of setting an MRL at the limit of detecnon 

as done for meat in the EC. 

Need to collaborate with the CCFFP on the Code of Practice 

for the Products of Aquaculture. 



Country (a) (b) 

South .-\fuca No 

Soam '\j . 0 ~o 

l·S.-\ Y~s"~ Yes"'; 

(c) 

'\j . 0 

~Ot 

yet 

~otes 

Will mvesng:ue tius Issue. 

*~ ~eed :or 3. ~Jreiu.ilv seiected set of Codex \!RLs,E::YfRLs 

ansmg ITom the grov,.mg imporrance in the mtemanonal trade 

1Il fish me nshe!y' produc:s :md wee situations \vruch :nay 

result 1Il pesncide resldues 1Il these corrunodities. and to 

ensure that nsa lIld fishery products in inremanonal rrade do 

nOt present unacceptable or wme::essary health risks to 

consumers: 
( 1) Imernanonai. sancTIoned use of pesticides applied directly 

to water for aquanc weed control or used in farm 

r:used:aquacairure fish :md fisnery products likely to enter 

lIltemanonai ::ade. 
(2) Comamm:mon from environmentally persistent organo

chlorme pesTIc:des whIch are no longer used in most 

counmes. but \vhIch may still be persistent in fish har,lest 

:md producTIon ;rre~ . 

(3) Crumennor.ai. inac'I."er:em residues 1Il tood dish due to 

surrace wate: .:om::urunanon from i1lI1orr or" cur.ently usee 

tJ~snc:des :TOr.1 .:rop prodUCTIon .lI'e~. 
",; EP . .l.. :oie:J....'1ces fur aquac:lirure produc:s and FDA. ac:lcn 

levels rer dle siruanon I:) aDove (nOt speCles speclnc levels: 

many under ;e'.1e\v). 
Prov1ded cl ilSi o/e:r7sring EPA Tolerances and FDA. .-tenon 

Leve!s ;'or !)esn~:de res1dlles In fish and fisher:: ;;roducrs 

It seems apparent from the above that IT :here :s Jny ::eec rer Codex \(Rls;'E::VlRLs for nsn. It '" ,i1 

be ,"or Codex E\IRLs for organochlorines tIl fish mc 5sne:y ~roduc:s in general. Tne Comrrunee snouid 

;-e~iy to the Codex . .lJirnemanus Corrurussion on ··.'ina! .3.c:!on .. II" any. should be taken on the ong>..nal 

?roposal made at the : i 57 Session or the C OrnnuSSiCr.. i:: ..iOlIlg 50. the comments sui:muned and or.1l 

c:)QITle!'ltS made at the 29th Session or :he COIT' .. rru::ee 15 \\d :l..S ~r.3. 3.':3.1iabIliry snould be taken ~mo 

c:::nslde:anon. 

£XTR.:\.CT FROM AiL"liOR"1 9':"/24.-\ (repor. or lh~ :9th SeSSiOn of the Codex Commmee on 

Pesncide Residues) 

'l~.xIM1."M RESIDl"'E LIMITS OF PESTICIDES ['i FISH 

, Tne Committee rec:illed thar the :! 57 SessIOn of :he Codex . .lJimemanus Commission had refe:-:-ed 

ro it a proposal ro elaborate :vtRLs in fish. The Commmee 3.t as las7 SessIOn had disc!.l.Ssed tlus propcsai 

:merly and agreed to send a clI'cwar letter' requesLlIlg rniorwanon on U.~e need for \fRLs 1Il fish. 

6 Tne estabiishmem of :VfRLs for chemicals used as ?esricides in feed or aquaculture. and E?v1R!..s 

for cheII1lcals preVIously registered as pesticides is the ie5ponsibility of this ColTUI1ittee, while that fur 

\lRLs for chenucals used as vetennarv dru!!s in aauaculture :s the resDonsibilitv of the CCRv"OF 
.. -. . .. 

Sever::u cieieganorts md \VHO reported thar SUI"';eys ciemonsLTated that the esnmated lIltakes or 

~es:;clde reSiGUes. ~spec::!!ly cer::l.!r. org:mochlor .. :;e COrr..~CW1Cs. we:; low. Some deieganons expressed 

:::e \lew that there iT1lg.~r Je .l nee::: :0 elaborate EYrF.!..s :cr pe:sis7enr organochlonne compounds m ::sh 

:n :ne future: however. :he iimited data availabliny was ~olIlted our. The Committee agreed that 1( 

?ieSem there W:l..S no need :0 e5tabilSh :VIRLs,E.:vfR.Ls rer ::s~ ~ there were neither SIgni.fiC:l.I1.t problems 1Il 

CL 1996/37 -PR. 



trade of fish nor apparent health concerns arlsmg from uses of pesncldes In aquaculture. or from 

emlfonmental conranunmion. The Committee also agreed that it mIght consIder this issue in the furure. 

EXTRACT FROM ALINO~,\:I 9i/3i (repon of the 22nd SessIon of the Codex Alimentanus 

Commission) 

147 The Commission concurred to the Committee's opmion that the elaboration of rviRLs for honey. 

low-fat meat and fish was of low prioriry, The Delegation of Gemlany stated that residues of pesticides in 

fish was a growing problem, especially in rei anon 10 increasing amollnt of organochlonne compoW1ds in 

water. The Conunission requested the Conullittee 10 mOllitor the gravity of the problem for necessary 

action. 
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-t. Pr, ..... c.. .. p\<. \"2. ~ I~ -4 , 

THE RIO DECLARATION ON 

E~~RONMENT~NDDEVELOPMENT 

(1992) 

Preamble 
The united ~ations Conference on Enviromnent and Development. 

Having met at Rio de Janeiro from 3 to 14 June 199:. 

Reaffirming the Declaration of the united ~ations Conference on the Human Environment. 

adopted at Stockholm on 16 June 1972, and seeking ~o build upon it. 

\Vith the goal of establishing a new and equitaoie global partnership through the crearion of new 

levels of cooperation among States. key seC10rs of societies and people. 

Working towards international agreements which :-es?ect the interests of all and protect the 

integrity of the globai environmental and deveiopr.1e~:al system. 

Recognizing the integral and interde?endem nat'Jie o:~ :he Earth. our home" 

Proclaims that: 

Principle 1 

Human beings are at the centre of concerns r01 slls.::':"-;.abie development. They are entitled to a 

healthy and productive life in harmony with narure 

Principle 2 

States have. in accordance with the Charter of the 'L:::ted Nations and the principles of 

international law, the sovereign right to exploit :hei.- :''-''11 resources pursuant to their own 

environmental and developmental poiicies. (LIe tbe :-esponsibiliry to ensure that ac-..ivities within 

their jurisdic-..ion or control do not cause damage to :je enviromnent of other States or of areas 

bevond the limits of national jurisdiction. 

Principle 3 

The right to development must be fuliilled so as to equitably meet developmental and 

environmental needs of present and future generatio~ . 

Principle 4 

In order to achieve sustainable developmem. envircf_aental protection shall constitute an integral 

part of the deveJopment process and cannor be cOr!5i::ered in isolation from it . 

Principle 5 

All States and all people shall cooper-ate in the esse:1:iai task of eradicating poverty as an 



indispensable requirement for sustainable development, in order to decrease the disparities in 

standards of living and better meet the needs of the majority of the people of the world. 

Principle 6 

The special situation and needs of de\'eloping countries, particularly the least de\'eloped and those 

most environmentally vulnerable, shall be given special priority International actions in the field of 

environment and development should also address the interests and needs of all countries. 

Principle 7 

States shall cooperate in a spirit of global partnership to conserve, protect and restore the health 

and integrity of the Earth's ecosystem. In view of the different contributions to global 

emironmental degradation, States have common but differentiated responsibilities . The developed 

countries acknowledge the responsibility that they bear in the international pursuit of sustainable 

development in view of the pressures their societies place on the global en\'ironment and of the 

technologjes and financial resources they command. 

Pri nciple 8 

To achieve sustainable development and a higher quality of life for all people. States should reduce 

and eliminate unsustainable patterns of production and consumption and promote appropriate 

demographic policies. 

Principle 9 

States should cooperate to strengthen endogenous capacity-building for sustainable development 

by improving scientific understanding through exchanges of scientific and technological 

knowledge, and by enhancing the development. adaptation, diffusion and transfer of technologies, 

including new and innovative technologies . 

Principle 10 

Emironmental issues are best handled with the participation of all concerned citizens, at the 

relevant level. At the national level, each individual shall have appropriate access to infonnation 

concerning the environment that is held by public authorities, including information on hazardous 

materials and activities in their communities, and the opportunity to participate in decision-making 

processes. States shall facilitate and encourage public awareness and participation by making 

information widely available. Effective access to judicial and administrative proceedings, including 

redress and remedy, shall be provided. 

Principle 11 

States shall enact effective environmental legislation EnvirorIDlental standards. management 

objectives and priorities should reflect the environmental and developmental context to which they 

apply. Standards applied by some countries may be inappropriate and of unwarranted economic 

and social cost to other countries, in particular developing countries . 

.J Principle 12 

States should cooperate to promote a supportive and open international economic system that 

would lead to economic growth and sustainable development in all countries, to better address the 
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problems of environmental degradation. Trade policy measures for environmental purposes should 

not constitute a means of arbitrary or unjustifiable discrimination or a disguised restriction on 

international trade. Unilateral actions to deal with environmental challenges outside the jurisdiction 

of the importing country should be avoided. Environmental measures addressing transboundary or 

global envirorunental problems shouid. as far" as possible, be based on an international consensus. 

Principle 13 

States shall develop national law regarding liability and compensation for the victims of pollution 

and other envirorunental damage. States shall also cooperate in an expeditious and more 

determined manner to develop funher international iaw regarding liability and compensation for 

adverse effects of environmental damage caused by activities within their jurisdiction or control to 

areas bevond their jurisdiction. 

Principle 14 

States should effectively cooperate to discourage or ;Jrevent the relocation and transfer to other 

States of any activities and substances that cause severe envirorunental degradation or are found to 

be harmful to human health. 

/ p' . I 1-... .;' rlnClp e ~ 

In order to protect the environmem. ,he precautior.a-y approach shall be wideiy applied by States 

according to their capabiiities. \\ 'he:-e there are tru-ea!s of serions or irreversible damage. lack of 

full scientific ceILainty shall not be used as a reasor: for Dostoonin12 cost-effective measures to 
.. ~ . -

prevent environmental degrada,ior.. 

Principle 16 

~ational authorities should endeavour to promote the internalization of environmental costs and 

the use of economic instrumems. Laking into ac:::oun, the approach that the polluter should, in 

principle, bear the cos'; of pol!utior .. with due regarc to the pUDiic interest and without distoILing 

international trade and investment. 

Principle 17 

Environmental impact assessment, as a nationa: inSL.Ument, shall be undertaken for proposed 

activities that are likeiy to have a significant aciverse impact on the environment and are subject to 

a decision of a competent national authority. 

Principle 18 

States shall imrnediateiy notify other Srates of any natural disaSters or other emergencies that are 

likely to produce sudden harmful effects on the environment of those States. Every effort shall be 

made by the international community to help States so afflicted. 

Principle 19 

States shall provide pnor ane rirneiy notification a...'1C rei evan: infonnation to potentially affected 

States on activities that ma\· have a simllilcam adverse transDoundarv environmental effect and 
- - -

shall consult with those States at an eariy SLage ane in good faith. 
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Principle 20 

Women have a vital role in environmental management and development. Their full participation is 

therefore essential to achieve sustainable development . 

Principle 21 

The creativity, ideals and courage of the youth of the world should be mobilized to forge a global 

partnership in order to achieve sustainable development and ensure a better future for all. 

Principle 22 

Indigenous people and their conununities, and other local communities. have a vital role in 

environmental management and development because of their knowledge and traditional practices. 

States should recognize and duly support their identity, culture and interests and enable their 

effective participation in the achievement of sustainable development. 

Princip le 23 

The envirorunent and natural resources of people under oppression. domination and occupation 

shall be protected . 

Principle 24 

Warfare is inherently destructive of sustainable development. States shall therefore respect 

international law providing protection for the environment in times of armed conflict and 

cooperate in its further development, as necessary . 

Principle 25 

Peace, development and envirorunental protection are interdependent and indivisible. 

Principle 26 

Stales shall resolve all their environmenlal disputes peacefully and by appropriate means in 

accordance with the Charter of the Uniled Nations 

Principle 27 

States and people shall cooperate in good faith and in a spirit of partnership in the fulfilment of the 

principles embodied in this Declaration and in the further development of international law in the 

field of sustainable development. 

'" '" '" '" 
Page editor is : 

Duncan Currie 

Greenpeace International Legal Department 

duncanc@xs4all.nl 
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Agricultural Pest Management 

I. Issues in Pesticide Use 

1. Because pesticides are handled by large num

be:-s of people with different levels of skill. stored 

for varying lengths of time. and purposely 

released intO the environment. and because they 

have potential to create substantia1 environmental 

and health problems. they are a signiIlcam issue 

for society. Misused pesticides c:m cause severe 

illness or death. contamination of soil and water. 

harm to livestock and wildlife. and reduction or 

elimination of pests' natural enemies in the field. 

Funhennore. use of the wrong pesticides. or the 

wrong dosage. c:m lead to potemially dangerous 

residues in foods. Given the rapidly changing 

nature of prac:ice and legislation in this field. it 

is strongly reconunended that e:tpert advic: be 

sought if any unc:ruincy exists. 

Toxicity 

Actll~ Mammalfan Toxicity 

., Many chemical pesticides are toxic 10 humans 

and animals when absorbed by ingestion. through 

Ihe skin. or by inhalation. Some are corrosive. 

explosive. or irritating to the skin: others contain 

hazardous inert ingredients or contaminants. 

3. Acute toxicity of pesticides is measured in 

terms of LD50 (a statistical estimate of the dose, 

in milligrams of the material pcr kilogram of body 

weight. that will kill 50 pe::::'''1t of a group of test 

anima1s). Both oral and dermal LDSOs are uscd. 

since many pesticides are absorbed almost as rc:u:i

ily through the slcin as by ingestion. (Toxicity 

through inhalation is also sometimes a hazard. but 

the measuremem and evaluation of this property 

arc more complex.) 

4. Tne World Health Organization (WHO) peri

odically revises and reissues The WHO Recom

mended Classification of Pesticides by Ht12.tlrd and 

Guidelines 10 Cassificarion. The 1992-93 edition 

lists active ingredic:ltS of pesticides (Plus syn

onyms). classified as follows: 

(a) Class lA, E.;:rrem~iy Hazardous (oral 

L050 = 5 mg/kg or below for solids. 

20 mg/kg or below for liquids: dennal 

LOSO= 10 mg/kg or below for solids. 40 

mg/kg or below for liquids): 

(b) Class J B,' Highly Hazardous (oral 

LDSO=5-S0 for solids. 20-200 for 

liquids: der.nal LDSO= 10-100 for solids, 

4Q....400 for liquids): 

(c) Class II. Mod~rateLy Hazardous (onl 

LD50=SO-SOO for solids. 200-2.000 for 

liquids: dc:mal LDSO= 100-1000 for 

soiids. 4()()..4.000 for liquids): 

(d) Cass III. Slightly Hazardous (oral LDSO 

over 500 for solids. over 2.000 for 

Iicuids: dermal LOSO over 1.000 for 

soiids. over 4.000 for licuids): and 

(e) Class N. Unlikely (0 Pre.s~nr Acur~ 

Ha:.ard in Normal Use. 

:. Tne appearance of a given pesticide in WHO 

Class IA or IB should trigger closer evaluation. 

However. the WHO ciassific:uion is for technicl 

produ.as (i.: .• active ingredierus. or a.i.>. whereas 

most pesticides reach the user as fomw.1.aIed prod

u.as, in which the active ingredient is diluted with 

Tluu tUl4eiures _rr l'rnxlIYIJ jor 1M tWlJiUlcr oj Worui &zn.c:laJf. i1Jry orr nOI MCr110nty 0 COrrIDlrrr IrtOtmCII of 1M JIlD}ecu cowrrtl. 

A.d.ditiDMi copiu 01 dill uaurwu 11" IZWJiWJlr on 0 ulf-mw bGsu In lilt ilUMlUolllOl InfamttmOIl Strvicu Cmtrr (llSQ. in E )200. 
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carriers, emulsifiers, and so fonh. It is Ute 

classification of Ute formulated product that is the 

relevant factor. If the acute toxicity of a given 

fonnulation has not been reported. it can be esti

mated using the following fornlUla: 

LD50 of formulated product = 

(LD50 of a.i.) x 100 

% of a.i. in fonnulated product 

Chrollic ilea/til Efferu 

6. For some products, routine occupational 

exposure causes adverse chronic health effects. or 

these products may accumulate in body fats fol

lowing incidental exposure to pesticides in air. 

water, soil, and food. Chronic and incidental 

exposures raise the possibility of carcinogenic. 

teratogenic, mutagenic, and reproductive effects. 

Emrironmenrai Persisltnce 

7. Some products (mainJy organochlorine pesti

cides such as DDT) have long-term effects on 

wildlife and aquatic organisms because of their 

persistence. mobility, solubility in lipids, or 

concentration in food chains. Experiments and 

field experience have shown that even very low 

levels or exposure to such products call have 

serious toxic effects on fish and birds . Through 

erosion and rullofr from soil applications. drift 

rrom spray and dust fonnulatiolls. and volatil

ization. such products find their way into rivers. 

lakes. marsheo;, and other habitats for wildlife and 

aquatic organisms. 

Toriciry 10 Nonrarger Organums 

8. Toxicity to nonLarget organisms is an 

important concern, particularly where important 

economic or biological resources (e.g. , commer

cial or subsistence fisheries, honeybees, endan

gered species, natural forests, or orchards) m.ay be 

at risk. The possible impact of insecticides on 

animals is well known; however, herbicide drift is 

of equal concern because it can damage or destroy 

susceptible crops or natural vegetation in non

target areas. In addition, pesticides vary in rela

tion to their impact on beneficial insects, spiders, 

and other organism.s; and pesticides with a 

broader range of toxicily are more likely to lead ' 

to pest resurgence and the development of second

ary pest species. The potential hazards are great

est where pesticide use is likely to impinge upon 

important nontarget species (e.g., where irrigation 

drainage enters importanl water bodies, or in 

areas adjacent to nature reserves) . 

Hazards Related to Pesticide Use 

9. In addition to the toxic characleristics of the 

materials themselves. the hazards associated with 

pesticide use depend on how the pesticides are 

applied. Proper applicalion involves selecling the 

right application methods (based 011 Ihe cropping 

system. target pests. the envirolUnental setting, 

and prospective users) and using well-designed 

equipment in good working order. The most 

common application methods are spraying with 

liquid formulations and dusting with powders. 

Common spray equipment is either carried by 

hand or backpack or mounted on a tractor or air

craft. Various low-volume and uhra-Iow-volume 

(LV and UL V) melhods have been developed that 

greatly reduce the tOlal amount of spray liquid 

applied per hectare . Other pesticide delivery 

systems include seed dressillgs. baits. granules or 

liquid drenches applied to the soil. vaporization 

(outdoor fogging or indoor fumigation). and· con

trolled-release fomlUlations. 

10. liquid pesticides are conullonJy sold as con

centrates to be diluted before or while loading the 

product into the sprayer. Mixing and loading are 

usually the most hazardous steps in pesticide 

handling . Furthermore, inaccurate dilution can 

reduce peslicide errectiveness or can increase 

residues and accelerate the development of pesti

cide resistance . To minimize the risk of handling 

lit'" «uld,'tntJ 14,#" ""f'IIr,d for II" ... lIdnncl' tlf IVmld BOl1l JlnO. Ihry 01( nttl ntelUO"', 0 comp'''' ",lIImml of ,'', JUhif'CfJ rowrtd. 
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paruc-.llarly ha:z.ardous pesticides. it may be advis

able to purchase products at working strength 

(requiring no dilution) and use closed loading 

syStems or integrated container/nozzle sYStems. 

which completely bypass the loading step. 

11. Fumigation of stored products. using toxic 

materials at high vapor pressures, is ha:z.ardous 

because of the difficulty of hancUing and con

taining toxic gases and the dange:- of toxic 

residues on food. Fwnigation has become com

mon even at the farm level because of the avail

ability of aluminum phosphide and magnesium 

phosphide tablets. which are relatively ezy to 

use-exposure to motsrure in the air uigge:-s 

release of toxic hydrogen phosphide gas. To 

carry out the procedure safely. however. requires 

special equipment and training. an air·tight storage 

container, and a post-treatment period during 

which people have to be prote::ed from exposure 

to the vapors. Therefore. this option c:m present 

a serious h.azard if users are untrained and pooriy 

equipped. 

11. Low-concentration granular. seed dressing. 

and bait formulations gene:-ally present the lowesl 

level of hazard 10 the users and thus are panic· 

ularly approprjale for small-sc:lIe farme:-s unfamil· 

iar with pesticide use. They also cause minimal 

e:wironmenr.al comamination and. for Ihe most 

pan. minimal adverse effe::s on nontarget organ

isms. However. they may be harmful to domestic 

animals and wildlife. particularly granivorous 

birds. and to humans who may eat the tr-.... :lled 

material. 

13. In spray applications. the size of spray drop

lets produced is critical. Droplets that are too 

small drift away, and those that are 100 large nm 

off the plant onto the ground. In either case. 

waste and envirorunental contamination result. 

Conventional hydraulic backpack sprayers. though 

widely available and easy to use and maintain. 

produce a wide range of droplet sizes and are 

relatively inefficient. LV and UL V methods have 

gained popularity be::::wse they retiuc: labor costs 

by eliminating the need to carry large volumes of 

Water. and they allow large areas to be sprayed 

rapidly. However, LV and ULV methods are 

more se.''1sitive to errors in dosage calibration. and 

they often use more conc:ntrated pesticides, which 

can increase ha:z::ards 10 the operator (although the 

elimination of the mixing step is a benefit). 
. ~ 

14: Spraying or dusting from aircraft is con

venient for covering large are:lS quickly, but the 

blanket cover:1ge and extensive spray drift can 

lead to environmental contamination. impact on 

nontarget organisms. and human e;;posure. A fur

ther source of h.azard is the fact that aerial appii

cation is often c:mied out by contractors who are 

paid by the volume sprayeti. a practice that can 

provide an incentive for orelessness and haste. 

For these reasons. aerial spraying is used only 

when absolulely ne=:ssary. 

15. One of the most common causes of pesticide 

into"ication is poorly functioning or leaking 

equipmenl. Farmers often continue 10 use old 

eguipme:n be::luse they cannOI afford to replace 

it. Also. spare pans and knowledgeable techni

cians are oilen hard 10 find. 

16. Many pesticides are readily absorbed through 

the skin and c:m be used safely only if the oper

alor wears prote::ive clothing. However. using 

protective clothing improperly can be more haz

ardous than using none at· all. For example. 

clothing that is not washed and becomes saturated 

with pesticides through repeated use. or rubber 

gloves or boots that are c:onwninated on the 

inside, can greatly increase pesticide absorption 

througb the skin. Proper hygiene-regular 

washing of both the skin and protective clothing 

(separately from household laundry)-is a critical 

element of safe pesticide handling. 

ThtSt llUlltUllt:S _rt prrpartQ jar lilt II/UllUII:t a/ Warll1 iJ4n.c IIGf[. Tilty IITt lIot IItCCUlZnlY II Camllltlt m~QtmtTll of III' JIUI)tCZ1 crrwrtd. 
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Registration 

17. Many cowuries have legislation regulating the 

imponation, production, and sale of pesticides and 

the ways in which tbey can be used. Under such 

legislation, individual pesticides (usually specific 

conunercial products) may be refused registration. 

banned (have existing registration withdrawn). or 

restricted to use by certified or licensed operators 

0L witb safety equipment. Individual pesticides 

are nonnally registered for specified uses (specific 

crops. soil treatment. protection of structures. 

etc.) and specified practices (such as application 

metJlOds. dosage levels, and preharvest intervals). 

Pesticides that may be used onJy for limited pur

poses or under exceptional circumstances are 

sometimes called "severely restricted," although 

there is no clear consensus about the meaning of 

this tenn. Govenune.nts also set limits (called 

tolerances-usually expressed as parts per mi1lion 

or milligrams per kilogram) on the levels of pesti

cide residues pennilled on, or in, agricultural 

conunodities (domestic or imported) after harvest 

or processing. Registered use practices are estab

lished in part on the basis of the residue levels. 

18. Restricting tJle use of a given pesticide to 

specified crops is impofWlt. because different 

crops absorb and metabolize pesticides differently 

aJld have differelll residue levels. Furthennore. 

residue tolerances vary depending on the way 

crops are used or processed. The tolerances set 

by prospective importing countries are an impor

tanl concern in the case of expon crops. Where 

no tolerance has been set for a given pesticidel 

conunodity combination. it is generally assumed 

to be zero. Information on tolerances set by 

different countries is available from the cOWltries' 

agricultural or trade agencies. various published 

compendia. and pesticide manufacturers. Tbe 

Bank's Sectoral Library has a representative 

listing on microfiche (AlDPEST DATABASE). 

Private industries iliat purchase arad process 

agricultural conunodities may have their own 

residue requirements. These guidelines, which 

are usually based on consumer pressure, may be 

more restrictive than the national legislation. 

19. In 1985, the Food and Agriculture Organi

zation (FAO) adopted an "Imemational Code of 

Conduct on the Distribution arad Use of Pesti

cides". (updated in 1991), which represents a 

global consensus on minimum acceptable stan

danis. In 1989. an a.mendment on "Prior 

Infonned Consent" (PIC) was adopted. The 

amendment specifies that certain hazardous pesti

cides may not be e1;poned unless the govenunent 

of me imp'orting country agrees to tJle import after 

receiving from the exporting country full infor

mation concerning the regulatory status of that 

pesticide in tbe country of e1;port. A similar PIC 

resolution (relating to t01;ic chemicals in general) 

was adopted by the Governing Council of the 

United Nations Environment Programme (UNEP) 

in May 1989. Both resolutions are intended to 

apply to pesticides (or chemicals) that have been 

"banned or severely restricted" for envirorunental 

or health reasons in five or more countries. The 

list of products to which the PIC will apply is cur

rently being developed. and issues such as the pre

cise definition of these terms and whether certain 

other .hazardous. but less regulated. pesticides 

should be included in the PIC scheme have not 

been resolved . When the internationally accepted 

PIC list has been developed. iI wi1\ be used as a.n 

indicator thai there is significant concern over the 

hazards presented by the materials included in it. 

The PIC concept ought to be incorporated or 

reflected in the domestic law of the imponin~ 

countries. 

Nonchemica} Pest Control Methods 

20. Several kinds of pest control pose little or no 

hazard to humans arad nontarget plants and ani

mals. Biological control agents include arthropod 

predalors and parasites: microbial pathogens such 

as Bacillus ,IIuringitmsis (B.L); a.nd vertebrates-

1hru ,uidtlinrt wtTl pTlpartd for tht ,uidtlltu of World JI<mI: Jl0J!. 111'1 IIrt not ntCtUtln/y II compltlt trtannmr 0/ thl Jubjrcu COVfrtd. 
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for example. she::p and goats in orchards and 

ducks in paddies to control weeds. and frogs or 

birds to control insects. Pberomones may be used 

to attract and trap insects or to coDiuse them and 

interrupt their reproductive cycles. . An effective 

way to reduce populations of insects of which the 

females mate only one: is to release large num· 

bers of sterile males: few of the females will 

produce offspring. 

21. One effec:ive instrument for controlling inse::: 

damage in stored products is an inen atmosphere 

that is low in o~ygen and high in carbon dioxide 

(CO:J. This environmenl can be created passively 

through hermetic sealing (the inert atmosphere 

develops in a few days) or actively by pumping in 

COl' It can be created in a warehouse or. on a 

smaller scale. in air-tight plastic silos and cubes. 

which are available commercially. Hear and radi

arion treatments are also effective methods for 

large-scale operations. but they are not practical at 

the farm level. Or. a more basic level. an extract 

from the leaves or seeds of the num .tree 

(AztJdirachrc. iruiica). which has long been used in 

India to prate::: stored grains. is a low-cost. low

toxicity oplion for on-farm storage. 

Thrsr lloIuuluta _rr prrptlUll Jar IIU tlolUlDllU of WorU: &not ~::ff. ,nry arr IIDI nrcr~anty 0 C'DtrlDlrtr ,rrclmrnJ 0/ tnt sloIDJras C'D""t~ • 

. Ad.riiliafllli capia o/mu aaCUMN Qrr availDblr an 0 U/f'It"'t I>GJU lit urr InnWulanai JnjDmtDllDil ,strvlI::tS CrNtr a/so. lit E .1200. 



Kenya, Ta-r:lzania~ Uganda 
Lake Victoria Environmental Management ,Project 

Project Document 
June 1996 

THE WORLD BANK 



Lake Vidmia ElI"UCAWlmtal ~ Project 

6. AGREEMENTS REAcHED AND RECOMMENDATIONS 

6.1 On August 5,1994, the Governments of Kenya, Tanzania and Uganda signed a 
Tripartite Agreement jointly to prepare and implement a Lake Victoria Environmental 
Management Program (L VE1vfP). That important agreement provided for 
organizational arrangements for project preparation, some of which will be continued 
into project implementation. In particular, the Agreement provided for a Regional 
Policy and Steering Committee, which has functioned during project preparation with a 
membership of nine at the level of Permanent Secretary, three from each country, drawn 
from the main Ministries dealing with environment, water, fisheries, and agriculture. 
The existence of this Agreement reduced, but did not eliminate the need for further 
assurances, which complemented and supplemented those already obtained under the 
Tripartite Agreement 

6.2 The three Government s and IDA have agreed the following: 

(a) the National Secretariats will prepare annual work programs, training 
plans, and related financing plans and submit them to the Regional 
Policy and Steering Committee for its approval by March 31 of each year; 
the annual work programs will include details of the procurement of 
goods and services and the procedures to be adopted for such 
procurement within the limits given earlier and agreed by IDA; 

(b) in its review of the annual work programs, training plans and related 
financing plans, the Regional Policy and Steering committee will ensure 
that all project components with regional implications will be 
implemented at a comparable pace in all three countries; following its 
approval of the annual programs and plans, the Regional Policy and 
Steering Committee will submit them, along with its proposals for 
ensuring coordinated implementation, to IDA for review by May 15 of 
each year; 

(c) a high level panel of internationally renowned scientists, with 7 members 
satisfactory to IDA, will be appointed by the Regional Policy and Steering 
Committee to serve as an advisory group for the scientific studies in the 
lake; they will meet at least once a year to review scientific issues arising 
from project implementation, maintain an up-to-date inventory of 
international scientific research pertinent to L VEl'v1P programs, assist 
with identifying international training opportunities for researchers from 
the riparian countries, and be available, at the request of the Regional and 
Policy Steering Committee, to provide advice about specific issues; 

(d) the Lake Victoria Fisheries Organisation (L VFO) will be established by 
November 30, 1996; 
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(e) national steering committees will be established in all three countries for 

the water hyacinth control program, by November 30, 1996; 

(f) any changes in the policies, procedures and core membership of the 

Regional Policy and Steering Committee will be acceptable to IDA; 

(g) herbicides used in the water hyacinth control program will be acceptable 

to IDA, they will be used sparingly, in strictly selected and confined 

areas, all persons applying such herbicides will be trained in their safe 

and appropriate handling and use, and mechanisms for careful 

monitoring of herbicide use will be established; 

(h) with the exception of the biological control agents for water hyacinth, no 

new species will be introduced into the lake without first carrying out an 

environmental impact assessment; 

(i) prior to implementation of any intervention likely to have a negative 

impact on fish ecology (such as changes in net sizes or other controls over 

the fishing effort), the proposed intervention will be subjected to an 

environmental impact assessment, with provision for public comment; 

G) prior to implementation of any project component related to pollution 

control, a project - specific environmental assessment will be carried out 

to guard against the possibility that any uncontrolled dumping of 

domestic and industrial wastes would take place; 

(k) the three Governments will have the records and accounts of the project, 

inclucling those for the Special Accounts, and Statements of Expenditure 

(SOEs), audited each fiscal year by independent auditors acceptable to 

IDA; and will submit to IDA the audit reports within six months after the 

close of the respective fiscal year; the audit reports will include a 

statement on the adequacy of the accounting systems and internal 

controls; 

(1) National Workshops coordinated by the National SecretariaL,> and a 

Regional Workshop coordinated by the Regional Secretariat in Tanzania 

will be held in June of each year to assess implementation progress and 

agree on any adjustments needed; 

(m) prior to the end of July, 1997, a comprehensive review will be held with 

the donors, to consider the annual work plan and new financial 

procedures and arrangements for the forthcoming fiscal year; 

modifications of project design and/ or procedures will be introduced as 

appropriate; similar reviews will be carried out annually; 

(n) prior to the end of March, 1999 a Mid-Term Review will be carried out, 

during which the performance of the Lake Victoria Fisheries 

Organisation, the three National Secretariats, and the Regional Policy and 

Steering Committee will be revi~wed and appropriate changes made; the 
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18 Lake Victoria Environmental Management Project 

Fish Levy Trust [US$2.03 million] 

3.20 This component will study and implement a system to collect levies from the 
fishing industry and use them in support of fisheries and ecosystem management in the 
lake and its catchment. In the first year of the project a study will be carried out of 
mechanisms for revenue collection and disbursement already in operation in each 
country, and additional possibilities for revenue collection. 1n the second year of the 
project the findings of the study will be discussed and agreed among the three 
governments, and a system to collect and disburse levies will be established in the third 
year of the project. The study will be carried out by consultants under the supervision 
of the Fisheries Departments of the Ministry of Tourism and Wildlife (Kenya), Ministry 
of Natural Resources (Tanzania), and Ministry of Agriculture, Animallndustry and 
Fisheries (Uganda), in collaboration with the Lake Victoria Fisheries Organization. It 
will be financed by IDA (90 percent). The project will finance vehicles; office 
equipment; training and workshops; technical assistance; persormel costs, and operation 
and maintenance expenditures. 

Water Hyacinth Control [US$8.31 million] 

3.21 The aim of the program is to establish sustainable long-term capacity for 
maintaining control of water hyacinth and other invasive weeds in the Lake Victoria 
Basin. This will be achieved by an integrated effort involving intensified publicity, 
legislation, and integrated pest management with community involvement. The control 
program will rely on mechanical methods and limited chemical interventions for rapid 
short term control in restricted areas, and biological agents for longer term control. 
Reducing nutrient inflows into the lake will be a vital element in long term approaches 
to dealing with the problem. The biological control program will rely initially on 
multiplication and release of two weevil species that have been used and found effective 
world-wide, and have already been imported, reared and released in Kenya and 
Uganda. The species are the chevroned water hyacinth weevil (Neochetilla bruchi 
Hystache) and the water hyacinth weevil (Neochetilla eicllOnriae Warner). These two 
species are complementary in their action. The possibilities will be explored for 
supplementing the weevils by laler releases of the moth Snmcodcs nllJ;glltlnlis. The main 
elements of the biological control program will be establishment of mass rearing 
capacity in units around the shores of the lake as rapidly as possible, a coordinated field 
release program involving local community participation, monitoring performance of 
biological control agents in the field, and development of a monitoring and evaluation 
protocol and training program. 

3.22 Implementation of the water hyacinth control program will be led by the 
agricultural research organizations of the three countries, namely the Kenya 
Agricultural Research Institute (KARl) in the Ministry of Research, Teclmical Training 
and Technology, the Uganda National Agricultural Research Organization (NARO) in 
the Ministry of Agriculture, AnirnalIndustry and Fisheries, and the Tanzania 
Deparbnent of Research and Training in the Ministry of Agriculture, Livestock, 
Cooperatives and Development. The agricultural research institutions will be 
responsible, in particular, for the program to multiply and disperse the biological 
control agents. National Water Hyacinth Steering Committees will be established in 
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The following groups and individuals made up the Expanded Scoping Committee 

Name 

Y.S. Kizito 
Odrek Rwabwogo 
B.H. Ogwang 
Deo B. Nkunzingoma 
Agaba Patrick 
Muttu David 
F. Masanvu 
M. Beaudet 
Fredrick Baruzalire 
Timothy Twongo 
Bazira .R. 
Kangana .1. 
MuhUOluza Ronald 
Edward Kalanzi Ssewannyana 
Paul Nkata 
Kaddu.K. Sebunya 
Tom Moorhouse 
Jim Roberts 
Syarnbi A.N. 
Okurut Tom 
David Byarugaba 
Askia Muhamed II 

Justin Ecaat 
Dr. F.L. Orach-Meza 

Julius Arinaitwe 
Jim Dunn 
D.M. Byarujali 
Zitta Mugisha 
S.A.K. Magezi 
Kamese Geoffrey 

Etyang P.E. 
Mutekanga David R 
B.N.K. Wadda 
S.V. Matagi 
Tom McNabb 
Frank Turyatunga 
B.Z. Dramadri 
John .Y. Okedi 

Institution 

Zoology Makerere University 
Journalist 
National Environment Management Authority 
Lawyer 
Aquatics Unlimited 
Joumalist-UTV 
Jengo Production 
French Embassy 
For Resident District COWlcii -Mpigi 
PRO-FIRI 
Makerere University 
WHCIEPI 
S.M.A.C.A Makerere 
D.E.O. Representing RDC-Mukono 
AGAPE 
NCM 
Aquatics Unlimited 
National Environment Management Authority 
Food Agriculture Organization 
National Water Sewerage Corporation 
Jengo Production 
Askia Muhamed IT Water Hyacinth Control and 
Environmental Production 
National Environment Management Authority 
Ministry of Agriculture. Animal Industry and 
Fisheries 
MUIENR 
US AID 
Makerere University 
For RDC-Jinja 
Department of Meteology 
Makerere Institute of Environment De',elopment and 
Practical Skills 
Uganda Fisheries Department 
E.A.W.L. 
Water Hyacinth L'nit 
m-CWH 
Aquatics Unlimited 
~ational Environment Management Authority 
Ministry of Natural Resources 
National Environment Management Authority 
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WORKSHOP TO DISCUSS THE SCOPING DOCUMENT OF THE UGANDA WATER 

HYACINTH CONTROL PROGRAM HELD ON 10m JlJLY, 1996 AT 

INTERNATIONAL CONFERENCE CENTER, COIHl\'IITTEE ROOM A: 

:\ ITENDAJ"H LIST:-

NO. DATE NAME TInE/COMPANY ADDRESS TELEPHONE I 

l. IOnt96 Dr. Y.S. Kizito Lecturer - Zoology Makerere P.O.Box 7062 

UniYersitv Kampala 531902 

2. 
.. Odrek Rwabwlto Journalist New Vision 235209 

J . 
.. Prof. B.H.Ogwang NEMA P.O.Box 22255 236817 

Kmnpala 

.J. 
.. Deo B. Nkwtzingoma Lal\~'er P.O.Box 1188 257031 

Kampala 

5. o. Agaba Patrick LocaJ Coordinator P.O.Box 7057 250550 

Aquatics Unlimited Kampala 

6. .. Muttu Da,;d Journalist - lJTV P.O.Box 4260 256453 

Kampala 

7. .. F. Masao'11 Jengo Production P.O.Box 5731 244658 

Kampala 

8 
.. M. Beaudet French Embassy P.O.Box 7212 2.J212( 

Kampala 

9. 
.. Fredrick BaruzaJire For ROC Mpigi P.O. Box 172 

Mpigi 

10. 
o. Timothy Twongo PRO - FIR1 P.O.Box 343 Jinja ~3-J307 

II. 
o. Bazira .H.. Makerere UllIliersity P.O.Box 7062 54070 

1e.'l .... ""I'" 

12. 
o. Kangana .1. WHCIEPI P.O.Box 8867 530St 

Kampala 

13. o. Muhwnuza Ronald S.M..A.C.A. tvtakerere P.O.Box 10 136 5319' 

Kampa!.<l 

l-l . " E~'ard KaJanzi DEO. Representing ROC PO.Box 152 Z90J 

Ssenann\'ana Mukono Mukono 

15. .. Helen Bugaari 
P.O.Box 2870 2208 

Kampala 

16. .. Eng. Paul Nkala AGAPE P.O. Box 157 Z67~ 

Kampala 

17. .. K.1ddu .K. Sebunya IVCM IVCM K.unpaJa 23 : 

18. .. Tom Moorhouse Aquatics Unlimited PO. Box 7057 250 

Kampala 

19. 
.. Jim Roberts NE~lA P O.Box 22255 236 

Kampala 

20. 
u Syambi A.N. FAO P.O.Box 521 2505' 

Kaml'ala 

21. 
n OkurutTom NWSC P.O.Box 7056 25" 

22. 
o. Da\;d Byarugaba leDgo Productions P.O.Box 5737 24-

Kampala 

23 .. Askia Multarned II Askia MuMmed 11 Water P.O.Box 887 53 

HyacIDth Control and 

Em ironmentaJ Production 



NO. DATE NAME 

24. 10n196 Iustin EC3ut 

25., - F L. Orach-Me:.l 

26'1 - 1 Iulius Arinaitwe 

27. - 1 IimDunn 

I 28'1 
- D.M Byarujoli 

:'9' 1 - 1 Zina Mugisha 

I 30. - S.A.K. Magezi 

I 31. - K.amese Geoffrey 

I , 
I 

32'1 
- I Etyang P E. i 

I 

I -- I - I Mutekanga Dand .R .)~. 
I 

! 
I 

34'1 
- IS.N.K. Wadda 

I 
I 
I -- I .. S. V. Matagi 
I .), . 

I , 
36'1 

~ I Tom Mc?-iabb i 
I 
I I Frank T uryarunga 

i 38 . 
.. B.z. Dramadn , 

i , 
39. 

.. Prof. John . Y Okedi 

TITLElCOMP ANY 
ElA Specialist NEMA 

. i Comnussioner of Fishe!'Jes 
MAALF 

1 MUIENR 

I USAID 

1 Lecrurer - SOlaRY (MLl<.) 

1 For ROC Jinja 

lAg. Comnussioner 
Deoarune:ll of Meteoloe.,. 
Makerere I.!. of 
Environment De\'e!opment 
and pracuc:ll Skills 

1 L"FD 

I E.A.W.L. 

I Water Hyacinth val! 
I 

I N I C\\In 

1 Preslde:ll 
Aouatics Unlimited 

- -
-I Director 01 lruonnauon & 

\1orutoring NEMA 
?~rrnane!1t Secre:an -
Mirum:; of Narural 
~so~s 

. E."(~ .. lU\"e Dlrec:or . NE?vL~ 

ADDRESS 
P.O.Bo~ 22255 
K.1moaJa 
P O.Box ~ Entebbe 

P.O.Box 10066 
1 K.mJoaJ..a 

1 ~.~=iOOi 
I PO.Box i062 

K.mma!a 1 

1 
P.O.Bo:'( 1551 

I K.1mpala 
P.O.Bo:'( 7025 
Kamoala 
PO.Box 10136 

K.1mpaJa 

I 
PO.Bo:'( ~ Entebbe 1 

I 
P.O.Bo:'( 7~22 I KamoaJa 

I P.O.Box ~ Entebbe 1 

Cio P.O.Box 925i 

K.mroa.la 
P.O.Box i057 

Kamoala 
--

I 
P.O.Box 222" 
K"'mnala 
P.O.Bo:'( 7070 
Kampala 

P.O.Box 22255 

I 
I 

2 

TELEPHONE 
236817 

20496 

530135 

531902 

2020 1/21092 

251i98 

531979 

233061 

20578 

2575-1-8 

150550 

- ~ 

__ ..J,J 

'"'''0 I 

2]681i j 
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I 
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I 
I 
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I 
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The following people provided significant information for the completion of the E.A. Draft 

Name Institution Expertise 

Julius Arinaitwe Makerere Univ. Insl. of Env. & Nat. Resources OmitJtOlogist 

Frank Kansiime Makercre Univ. Insl. of Ellv. & Nat. Resources Biologist 

Robert IGtyo Makerere Univ. Insl. ofEnv. & Nat. Resources Mmnmalogist 

Hilary Bakamwesiga Makerere University Institute of Env. & NR Dendrologist 

Joshua Twnuheinve Geological Survey and Mines Department Geologist 

Justin Ecaat NEMA EIA Specialist 

Frank Turyatunga NEMA InfonnationiMonitoring 

Ignatius B. Nakishero Uganda Tourist Board Manager 

Desire Lubega Early Wanting Unit MAAlF Agriculturalist 

Joseph M. Tumwesigye SurvC}'s & Mapping Department Surveyor 

Rose Mugidde Fisheries RcsCc1rch Institute RescarchAssistatlt 

Dr. R. Ohwayo Fisheries Research Institute Research Assistant 

Callist Tindimugaya Directorate of water Development Hydrogeologist 



~IUKONO OFFICIALS CONTACTED DURING WAZIMENYA BAY 
SENSITIZA nON L"<ERCSE . 

1. Chainnan L.C 111 (Ntenjeru Sub-County) 
2. Vice Chainnan L.C III (Ntenjeru Sub-County) -
3. RDe Mukono 
4. Sub- Accountant (Ntenjeru) 
5. Headmaster Mubanda P/School 
6. Headmaster Butere Primary School 
7. Local Leader Ntenjeru 
8. UFFCA Representative 
9. Headmaster Mugomba Primary School 
10. Sub-County ChiefNtenjeru 

Kyejjes S.B 
Jane Mukasa Sozi 
Erusmus Kyalimpa 
Lubega G Willie Anders 
~. Katongole 
Mr JA Ojangole 
Herbert Wamala 
V mcent Majjo 
Katerega David 
Edward Bintubizibu 
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26th November, 1996 

The Chairman LC5 
Mukono District 

Dear Sir, 

RE: PUBLIC SENSITIZATION 

urr.~ .... • , ........ ___ .. 

FlSHERlES DEPARTMENT. 

P.O. BOX 4. 

ENlEBBE. UGANDA. 

Subsequent to the visit paid to your District by a Government 

official from the Ministry of Agriculture, Animal Industry and 

Fisheries (MAAIF) and officials from Aq~atics Unlimited, I wish 

to request ~ou to permit the Public Sensitization exercise to be 

conducted in your distric~. The purpose of t~e exercise is to 

sensitize the peoolp. about the intended in-lake trials due to 

take place in Wazimenya bay. The small sca~e trials will enable 

us to cOlT'plete an ::rvirorvnenta 1 I rnDe..:: t !~ssessment which is 

n ear i n 9 c om'o 1 e t ion. The t ria 1 s wi i ~ pro V ide add i t ion a i 

supcortive data fr~m that obtained fr:~ t~e ~a~ and pond ~ria~s 

eariier conductec. 

It is in the interest of the Government to have a we11 informed 

community about the intended exercise and to give a forum to the 

public to air their concerns. We ~ooe that through this 

exercise, we will have a well inform~d community and that the 

exercise wiii stimulate community awareness in control efforts 

and in the imoortance of eradicating the wa~er hyacinth. 

Wlth your perm;ssion. we wou1d like to conduct the exercise or 

F~iday 29th December. 1996. The first evercise will be at 

Mubanda ?rimary S:hcol at 12.00 p.m. ard the secord at 8utere a~ 

2.00 p.m. We wou1d aDp~ecia~e if you c~~1d assist in mobilizin~ 

the community i~ the 5 r eas. Your supcort ~n this exercise wil ' 

b~ greatly aoprecia~ 
.;',--. .~~ 
.\,.. t •. - ____ 

YOUr~f ; . fully. i _·J· "" · \~'~/O"I" ~ •• • I"vC r 
i . -. ] -,~ . If: F''JI{ r-

i, - .. c. Et;rEH... rISHERI[,," 
/ . ..~ iE ' '. : .. !,- '-! 

F. ~. ° ch-Meza (Dr. r- . l : 2 ::}.!::< '·"'A!:O.::''-

COMMiSSIONER FOR FISHE~~~~ ! 
c . c. I.:..-t.· J~ '" n-u'-;4·1 F, l-~6c-. ~'-__ .J 

c. ~ CAO, Vukono 
c. c. DFO, Mukono 
c:. c. Mr. S. B. ~; y e j JIVe - L. C . I I I rH e r. : e r u 

c. c~County Chief, Ntenjeru 
c. c. Headmaster Mubanda Primary School 

c. c. Headmaster 8utere Primary Schoo1 
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25th November. 1995 

The Resident District Commissioner 
Mukono District 

Dear Madam, 

RE: PUBLIC SENSITIZATION EXERCISE 

FlSHElUES DEi' ARTldEHT. 

P.O. BOX At 

ENTDSE. UGANDA. 

A Governme~t off ~ c;a~ from MAA:~ and off;c i a s from Acua:i:s 
Un ~i m'ted, cont""~cterj by MAAZ=. v';s ~ -;:ed your D strict yester-a:!" 
a~d had the opoor:un , :y to C 1 SC~SS wi:M your assistant or t ~ e 

abcve tco i c. Su~seaue~::: c'sc~ssiors held w~t~ :he V!~'c_s 
authorit i es in t~e ~'str'c:. we were c 1 ea~e~ to c:rrv C~: _ 
se~s;tiza: l on exe r Clse in ~cu r :~s:rlc:. 

In view o f the ajcve, _ w'S~ to recues: you !o cff ~ c i a!e a: :~e 
se~s~tizat'on fu~c:~o~ d~e to :a~e c'ace a: Mubanaa ~~ i mar~ 

Schoo l 0,., 29tr C,e·:.;mcer-! i ==c a: ~2.0tJ o.m. anc: a~ 3utere a: 2.C.O 
~.m. We shal be hcncure~ :0 nave you as o~r Guest of ~ono~r at 
th i s function . 

...,. " j"-/- er er-' c.c. non. ~w~ ~ - ~-, 

.. . . -~ 
l.I-~-_-.:' , 
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.. TENTATIVE PROGRAMME FOR THE PUBLIC SENSITIZATION FUNCTION 

MUKONO DISTRICT 29th geeembel, 1996 
~(jJ.e~ 

Venue: 

11.30 a.m. 
11 .45 a.m. 
11.50 a.m. 
11 . 55 a.m. 

12.00 

12.05 p.m. 
1 2 . 10 p.m. 
12. 15 p.m. 

12.20 p.m. 

12.30 p.m. 

1.00 p.m. 

1 .30 p.m. 

2.00 p.m. 

Venue: 

2.30 p.m. 
? I ~ _.<+J p.m. 
2.50 p.m. 
? --_.JJ p.m. 

3 . 00 

3.05 p.m. 
3. 10 p.m. 
3. 15 p.m. 

3.20 p.m. 

3.30 p . m. 

4.00 p.llI. 

4.30 p.m. 

5.00 p . m. 

Mubanda Primary School 

School children assist to organise venue 

Parent arrive and are seated 
District Officials seated 
L.C. 5 Chairman arri"es 

ROC arrives - !\ational Anthem Buganda/Uganda 

Headlllaster \,lelcomes guests 
L.C. I welcomes guests 
L.C. III brief speech 

L . C. \' b r i e f s pee c h 

MAAIF Official - Kater Hyacinth Control 

in rg<l.ndCl 

Aquatics Cnlimiled - In-lake trials film 

and brief 
Public Discussion 

RDC closing remarks 

_-__ Butere Primary School 

-
-
-
-

-
-
-

-

-

School children assist to organise venue 

Parent arrive and are seated 
District Officials seated 
L.C. 5 Chairman arrives 

ROC arrives - National Anthem Buganda/liganda 

Headmaster welcomes guests 
L.C. I welcomes guests 
L.C. III brief speech 

L.C . V brief speech 

MAAIF Official - Water Hyacinth Control 
in Uganda 

Aquatics Unlimited - In-lake trials film 

and brief 
Public Discussion 

RDC closing remarks 
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BRIEF ON 

1996/97 WATER HYACINTH CONTROL PROGRAMME 

OF THE GOVERNMENT OF UGANDA 

Prepa.red Tor the 
MEETING WITH MUKONO DISTRICT OFF.ICIALS 

25TH I\IOVEMBER 7 996 

By 

The Water Hyac7'nth Unit (WHU) . 
Fisheries Department 

Ministry of Agricu7ture, Anima7 Industry & Fisheries 

P.o. Box 4 
Entebbe 

25th November, 1996 
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BRIEF ON WATER HYACINTH CONTROL STATUS IN UGANDA 

1. Invasion and Dis"lTloutlOn 

Water hyacinth, Eichhornia crassipes, was first noticed as a problem in Uganda 

on Lake Kyoga in 1987. Since then, the plant has continued to multiply at an 

aiarming rate and to colonise extensive areas of shoreline not only on Lake 

Kyoga, but also on Lake Victoria, Lake Albert and on the River Nile. It is 

well established in some areas and is already blocking sheltered bays and 

inlets. The source has been identified as River Kagera. 

2. Imoacts of Water Hvacinth 

Our lakes and rivers are host to the richest fisheries of the country with an 

estimated annual production of some 24.0,000 tonnes; and they are also 

important corridors for movement of passengers and goods. These are in 

addition to the benefits we get from the hydro-electric power and the domestic 

and industrial water suoply reauirements. 

Water Hyacinth is fully resognised by the Government of Uganda as an 

environmental and socio-economic menace in our water ways that must be brought 

under control. The rapid reproductive potential and the efficient dispersal 

mechanisms of the weed have already enabled it to cover ~xtensive nearshore 

portions of our water bodies. The extensive mats of water hyacinth currently 

carpeting fishing grounds, fish breeding, nursery and feeding beds in the 

lakes and rivers will in time drastically impair fish production. It already 

obstructs water transport, domestic water sources, hydro-electric power 

generation, touristic and recreational attractions; the weed also harbours 

disease vectors e.g. snails that transmit bilharzia. 

3. Control Programme at National Level 

An Emergency Action Plan for control of water hyacinth at National level is 

being implemented. 

Objective 

The objective of the Emergency Action Plan (EAP) is ~o reduce weed biomass to 

levels that do not pose socio-economic threat both for riparian communities 

and to vital national economic suoport infrastructure systems and health. The 

EAP one year control plan was formulated by the National Technical Committee 

on Water Hyacinth (NTCWH) under the auspices of the Agriculture Policy 

Committee (APC). It attracted mainly donor in-kind funding (Annex I) for 

1996/97 financial year. The program is being implemented by the Water 

Hyacinth Unit (Annex II), in accordance with the implementation schedule in 

Annex II I. 



Strateov 

The short term strategy of the ~~p allows for fast relief and remediai 
measu~e~ sus~ as: 

(i) implementatlon of appropriate physical/mechanical methods where 
measures for control is urgently required (Kagera, Owen Falls Dam, 
Portbell, major landin~ sites nation-wide); 

(ii) application of herbicides after a statutory permit from the 
National Environmental Ma~agement Authority (NEMA) following a 
chemical (herbicide) verification process. 

:ts long term strategy i s to int~oduce bio-agents on Lakes Victoria and 
Albert; Rivers Kagera and Albert Ni l e :hrough a mass rearing programme 
initially by the FAO intervention c8mponent of EAP and later under the Lake 
Victoria Environmental Management Programme (LVEMP). This strategy offers 
future cost effective, permanent and environmentally friendly solution to the 
problem. 

All the above strategies for conc~ci will ~e monitored to ensure that the 
interests of the stake hOloers is me t Wlt~out negative impact on the 
environment that sucoorts aGua~ i c iife incluc i ng 7ish and other riparian bio~a 
inclusive of humans. 

4.. Control .Activities 

Manual/Phvsical Control Method 

Manual control is on-gOing where posslDle through the affected organised 
communities who are continuousiy assisted, suoervised and mobilised by the 
staff of the Unit. GrouDs invo ~ ved are URC, UE3 and fishermen organisations. 
Limited number of hand tools, anc protective covers are being distributed to 
the organised fishe~men commun~:ies through :heir LCs. An emergency action a: 
the Owen ~a l I S Ja~ was exec~:ec during :he months of July to October 1996 
following a resolute political wiil boost by H.E. the Vice President/Minister 
of Agriculture Animai Industry and risneries. It Involved manual removal by 
SpeCial Services (53), a veterans' business company contracted to support 
mechanical remova! at the Dam. But it became apoarent that at the rate of 
UShs. 50 million oer month at the Dam only, this exercise could not be 
sustained. Implements imported for manua~ removal have been stranded at 
Nakawa (from Kenya) and c.'itebbe Air;:xJr: (from South Africa) owing ~ack of 
resources to clear for C~stoms and stringent procedures in force. 
Arrangements a~:> underway ta prcc;.Jra more implernents through the UNDP 
intervention component of the EAP. 

Mechanical Control Method 

I ne Owen Fa I IS; ntervent i on ; nvo 1 ved a 1 so the use 
Excavators/backhoes, wheel ioaders. crawler tractors and tipping trucks. 
was est;mate~ tha: 700 tonnes of wee~ was removed per day but about the 
quantity of weed was a l so rece~ve~ at ~~e dam per day. 

of -... .[ ~ 

same 
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Mechanical harvesting systems procured from Holland were assembled at 

Port Beli and deployed at the Dam. Four Ten tonne 4WD truck meant for the 

harvestin9 s~stems are stra~dec at Jinja Customs awaitin9 tax clearance: also , 

another weed harvesnng system tnrougn the Japanese Non-project Ald Gram 1S 

expected by March, 1997. 

Machineries for the barrier on the River Kagera are being assembled in 

California for delivery to Uganda by Aquatics Unlimited. Meanwhile a 

temporary boom was constructed and is operating with mean output of 260 t per 

day using manual removal and trailer tractor transfer to dumpsites. 

Biological Control Method 

Implementation schedule incorporating the interventions by FAO/UN and 

USAID has been prepared and is undergoing review. Otherwise the weeviis 

released in Lake Kyoga are establishing themselves. Multiplication of the 

bioagents is on-going at Namulonge Research Institute by researchers from FIRI 

and NAARI of NARO. 

Chemical Control Method 

Steps taken: 

The following steps have been taken or are planned to ensure safe to health 

and the environment in respect to various multiple users and stake holders: 

i) Certificates were issued by the National Chemicals Control Board (OCR, 

MAAIF) for all chemicals imported into Uganda after a scientific verificatior 

process. All Chemicals anticipated for chemical control of water hyaCinth are 

already registered in Uganda and have been used in terrestrial ecosystem~ 

before to contain crop weeds. The Board certified the Rodeo brand o' 

Glyphosate and Weedar 64 brand of 2,4-D to be used by the AU in-lake trial : 

recently. The Board did not certify Reward brand of Diquat .and hence AU wil 

use only two chemicals for the in-lake trials. 

ii) The Chemical Verification Committee of the National Technical Committe 

for Control of Water Hyacinth (NTCWH) conducted experiments to verif 

efficacy, safety to health and environment inclusive of fish. The draf 

report indicates no apparent effect of the chemicals on fish and other aquati 

biota. The chemical exerted a high kill rate on the weeds (Av. 80%); 

iii) Candidate chemical samples from MAAIF stock were submitted to the Deser 

Locust Control Organisation (DLCO) for matching the sample chemicals with t~ 

standard provided by the manufacturer. The samples were found to match. Tt 

applicators in DLCO are trained and experienced in case aerial spraying 

considered in the near future. A ground scientific monitoring team was to t 

assembled at short notice; 

iv) Aquatics Unlimited is to further conduct in-lake trials of the candida 

herbicides. The herbicides (Glyphosate and 2,4-0) were importe 

Certification by the Chemical Control Board is complete. NEMA has given t 



go-ahead for the trials but have not vetted the extend and scope of the study 
as they favour a wider spectrum of variables/parameters while Aquatics 
Unlimited contents on a very restricted one consisting only efficacy and water 
cua'~:v. A rn~t;"c:: c f t'1e cor~ ~: .A :::omlJl~t":ee was held b~ NEMA uoon which a 
number of parameTers were agreea on for lne In-iaKe Trlais. Au were given TWO 
months in which to compiete the in-lake trials w.e.f. mid November 1996. 

Procedures being followed: 

The following procedures are being followed to ensure effective integrated 
weed control that include use of her~icides; hence attendant safety to heal:h 
and the environment in respect to various multiple users and stake holders: 

i) An Emergency Action Plan (~~P) for the Control of Water Hyacinth 
in Uganda was sanctioned by the Agric~lture Policy Committee (APC) in November 
1995. It recommended an integrated approach including manual/mechanical, 
chemical and Biological approach to weed control; 

ii) Since the EAP recommended actions that will have an impact on 
Environment, MAAIF/AU close l y work'ng with NEMA, produced a scoping document 
aoproved by an extended Scaping CommiTtee to identify aspects of the E4? 
intervenTion tnat will require an E~vironmenTa~ Impacl Assessment (ETA) as per 
the Uganda NaTional :nvironmental Slatute (20-22); 

iii) The Chemical InTervention Aspect was round to require an EIA before any 
large scale application. Accordingly, NEMA authorised use of chemicals on the 
lake only for experimental purposes for the limited in-lake trials en 
restricted bays. Mecnanical/manua" control was deemed not to require an EIA 
before commencement of control operations. NE!'1A waived the necessity for a'l 
EIA before the Kagera AU mechanical/Manuai removal intervention. 

iv) MAAr::: :hrough Acuatics Ur:l 1mi tee (AU) drafted an Envi ronment:1 
Impact Assessment document soon lC be reviewea by the Extendee EIA Committee 
to ~e convened by NEMA. -~e ~ ~ ~a" ~ecor": Sf the Chemica's Ve~if i cation 

Commit":ee is t ·::- be ar imocr:ant i'1cu: :::: =:~ as we~~ as further ir- i ake tria i 

studies to be conduc:ed bv AU. 

v) The ETA documenT wi ii the~ce be subjected to public scrutiny and a 
certificate grantee by NEMA. for lake-w' de her::icide aoplication. 

vi) On receipt of the NEMA certi7icaTion, 
her~icide admin ~ st;a: i on on tar3et weec b ~ cmass 
A.l bert and Alber: Nile. 

5. Contro l o'-:)Oramme at International level 

MAA!F/AU will then conduct 
in ~ake Victoria, Kyosa, 

Resolution of the hyacinth problem in Lake Victoria Wl I I require close 
collaboration between all the states concerned: Uganda, the United Republic of 
lanzania, Kenya (for Lake Victoria littoral), Burundi and Rwanda (for River 
Kagera catchment area). The initiative already in place is being stepped up 
in order to formula:e an agreement on an intervention programme involving a i l 

~-------------------------------------------- -



countries concerned. A regional meeting of decision/policy makers at 

Permanent Secretary level is scheduled for mid November 1996 in Uganda on the 

subject. 

The Lake Victoria Environmentai Management Project is scheauled to s~art 

on 1st November, 1996. An assurance was given at negotiations that National 

Steering Committees would be established in all the three countries for the 

water hyacinth control programme estimated at US$ 8.31 million for five years. 

6. Constraints Affecting Control Programme 

Slow realisation of the dangers posed by water hyacinth on the part of policy 

decision makers with respect to funding control activities. Also, cost of 

control is often proh ibitive as to demand external dono 1- financing. 

Comparative data exists on estimated cost implications of control methods. 

Manual control 
Mechanical 
Chemical 
Biological 

9m Ushs . /ha 
8.5m Ushs./ha 
4.4m Ushs./ha 
2.5m Ushs./ha 

Mobilisation of resources led to slow pace of procurement of mechanicai 

systems of weed removal. 

Rate of multiplication of bioagents used in biological control is apparently 

slow but this approach offers the best long-term control strategy that is cost 

effective and environmentally friendly. 

Public antipathy with respect to herbicide application despite scientific 

evidence to the contrary. In effect, a plaint to restrain the Government from 

spraying the weed with any herbicide has already been served on the Attorney 

General. 

7. Conclusion 

Water Hyacinth is already causing detrimental 

environments and hindering the use of our valuable 

to control the plant are already underway and hence 

prudently as possible taking account of 

opportunities. 

impacts to our aquatic 

water resources. Efforts 
the need to proceed as 

existing information and 



MESSAGE FROM MAAIF - GOVE~IENT OF 
UGANDA ON WATER HYACINTH CONTROL 

PROGRA.t\1 
IN-LAKE HERBICIDE TRLUS 

5 February 1997 

AS YOU ARE AWARE. THE PROLIFERATION OF WATER HY ACIN1H HAS REACHED 
LARGE PROPORTIONS THROUGHOUT MUCH OF THE UPPER Nll..E SYSTE.\II. INCLUDING 
LAKE VICTORIA. CAUSING PROBLEMS FOR THE LIFE. ECONOMY. AND ENVIRONMENT 
OF UGANDA AND ITS NEIGHBORING COUNTRIES. AS IN MA.J.\N OTIIER LOCATIONS IN 
THE WORLD. WATER HYACINTH PROBLE.'tvIS IN UGANDA INCLUDE OBSTRUCTION OF 
BOAT TRAFFIC. INTERFERENCE WITH WATER SYSTEMS. IMPACTS TO HYDROELECTRIC 
POWER PRODUCTION. AND INTERFERENCE WITH FISHING AND FISHING ACCESS. THE 
WEED AFFECTS FISH AND wnDLIFE RESOURCES. REDUCES WATER QUALITY. AND 
INCREASES SEDIMENT ON THE LAKE BOTTOM. 

IN ORDER TO REDUCE WATER HYACINTH PROBLEMS IN THE LAKE. SOME ~fEASURES 
ARE BEING UNDERTAKEN BY THE GOVERNMENT TO CONnOL THE MULTIPLICATION 
OF THE WEED. THESE MEASURES INCLul)E A..;.\[ INTEGRATED APPROACH TO 
CONTROLLING THE HY ACINTII THROUGH USE OF HERBICIDES. BIOLOGICAL A.J."ID 
MA.'\IUALltvfECHANICAL METIIODS OF CONTROL. 

THE HERBICIDES FOR USE. DURING THE IN-LAKE TRIALS ARE GL YPHOSA TE A.J."ID 2. ~
D. THESE HERBICIDES ARE USED PRE SENTI. Y IN NORMAL DAY TO DAY OPERATIONS 
ON OUR FARMS TO CONnOL AGRICULTURAL WEEDS. AND WIDELY USED AROUND 
THE WORLD. THEY CAN ALSO BE SAFELY USED ON THE WATER HYACINTH. 

THESE HERBICIDES ARE NOT NEW. THEY HAVE BEEN USED IN OTHER COUNTRlES 
LIKE AMERICA IN AFRlCA.J."I" COUNTRIES SUCH AS ~GERIA. SOUTH AFRICA AND 
SUDAN. AND IN SOUTHEAST ASIA WHERE THEY HAVE PROVED EFFECTIVE IN 
CONnOLLING WATER HYACINTH. 

THE HERBICIDE TRIALS WILL BE CARRIED OUT ON A SMALL SCALE AT WAZThtfENYA 
BAY ADJACENT TO MU13A.J."IDA PARISH. ~TENJERU Sli13 COUNTY MUKONO DISTRICT. 
SPRAYING DURING TRIALS WILL OCClJR ONCE ON 11 FEBRUARY, 1997. 

1. STAY 100 METERS AWAY FROM THE SPRAYED WATER HYACINTH FOR 30 DAYS 
2. DO NOT COLLECT WATER. BATH OR WASH CLOTHES WITHIN 100 METERS FOR 30 

DAYS 
3. DO NOT PLACE FISHING NETS OR CATCH FISH WITHIN 100 METERS FOR 30 DAYS 
-k DO NOT ALLOW LIVESTOCK TO DRINK THE WATER WITHIN 100 METERS FOR 30 

DAYS 

YOUR COOPERATION WILL BE mGHL Y APPRECIATED AND wn.L ALSO ENABLE 
US TO COLLECT VITAL DATA INPUT FOR A SOUND ENVIRONMENTAL IMPACT 
ASSESSMENT. 
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OB UBAKA OKUVA M U MAAIF - GA VUMEN TI YA 

UGANDA OKULWANYISA EKIDDO KUNYANJA 

5 February 1997 

NGABWEMUMANYI, OKW AALA KWEKIDO KW ALULA DALA EBlTUNDU BINENE NYO 

MUMAMBUKA GOMUGA KlYIRA. NGAMWOTADE NENY ANJA NALUBAALE. 

NEKIRETELA DALA OBUZIBU BUNOl ERI OBULAMU, EBYENFUNA, N'OBUTONDE BW A 

UGANDA W AMU NAMA W ANGA AMALALA. NGABWEKIRI AW ALALA WONA MUNSI, 

OBUZmU BWEKIDO MU UGANDA BUTW ALIRAMU OKUKY ANKALANY A ENT AMBULA 

Y AMATO, OKUSUMBUWA EMlDUMU GY AMAZI. AKABENJE MU KUKOLA 

KW AMASANY ALAZE, N'OKUKY ANKALANY A OBUVUBI NABA VUBI. EKIDO 

KY AKABAATE ERI EBYENY ANJA NE BISOLO EBYOMUNSlKO. KlKENDEEZA OMlfflNDO 

GWAMAZI. ATE KYONGERA N'OMUWENDO GWE TIOSI WANSI MUNYANJA. 

OKUSOBOLA OKUKENDEEZA KUBUZIBU BWEKlDO MUNY ANJA, ENKOLA EZlMU 

ZITESEZEBW AKO GA VUMENTI OKUSOBOLA OKUFUGA OBUFUKUNY A BWEKIDO. 

ENKOLA ZINO ZUAKUTW ALlLAMU ENKOLA EYOBWESlMBU OKUSOBOLA OKUFUGA 

EKIDO OKlMT A MU NKOZESA Y AMALAGALA, ENZAALA. EMIKONO N'EBYUMA. 

ENW ANYISA EY'EBYUMA NENFUGAYOKUZALA KWEKlDO YO Y AT ANDlKA DDA 

OKUKOLA. 

KYETAOlSA OKUSAAKO OMWOYO NT! AMALAGALA AGATE SEB W AKO 

OKUKOZESEBWA MUKUGEZESA KU NY ANJA GEGA GL YPHOSA TE NE 2, 4-0. 

AMALAGALA GANO GAKOZESEBWA MUBULAMU NAKATI MUMASAMBA GAFFE 

OKUFUGA EMIDO EGYOMUNlMlRO. ATE NGA GAKOZESEBW A NE MUNSI NYlNGI. 

MUBWEGENDEREZA GASOBOLA OKUKOZESEBWA KUKlDO. 

AMALAGALA GANO SlMAPYA. GABADDE GAKOZESEBW A MUMAW ANGA AMALALA 

NGA AMERICA, MUMAW ANGA G' AFRICA GAKOZESEBW AKO MU-NSI NGA NlGERIA. 

SOUTH AFRICA NE SUDAN NEMUMASERENGET A GOBUV ANJUBA BW A ASIA, GYE 

GAZULIDWA OKUBA AGOMUGASO MUKUFUGA EKlDO. OKUFUYlRA KUBERA WO 

OMULUNDf GUMU NGA 11102/1997. 

OKUGEZESA KW AMALAGALA KUJAKOLEBWA KUMUTINDO OGWAWANSI 

KUKYEBEEYA KYE W AZIMENYA OKULIRANA KU MUBANDA PARISH. NTENJERU. 

MUKONO DISTRICT. 

OKUMALA EBANGA LYANAKU AMAKUMI ASATU (30) OLUV ANYUMA LWOKUFUYlRA 

EDODO. TUBASABA: 

1. MUBEERE EBlFUBA KlKUMI (100) OKUVA AWAFUYIDWA EKIDO 

2. TEMUKIMA MAZI. KUNAABA. OBA KWOZA ENGOYE MUBlFUBA EBYO EKlKUMI 

OKUVA MU BlFO EBlFUYlDDWA. 

3. TEMUTEGA BUTIMBA BUVUBA OBA OKUVUBA MUBIFUBA EBYO EKlKUMI (100) 

OKUVA MU BIFO EBIFUYIDDW A. 

4. TEMUKIRIZA BISOLO KUNYW A MAZI MU BEFUBA EBYO EKlKUMI (l00) OKUBA MU 

BlFO EBIFUYIDDW A. 

BAMBI MANY A NTI OKUSALA WO OKUKUSABA OBEERE W ALA OKUVA MUKlFO EKYO. 

KWEKUTUSOBOZESA OKWEKAANY A EKIGENDERERW A A WAT ALI KUT AT ANY lZlB W A. 

ERA KINO KlJAKUTUY AMBA OKWEYONGERA OKUKAKASA ENKOLA EYO. 

ERA KINO KJJA KUTUY AMBA OKWEYONGERA OKUKAKASA ENKOLA EYO. 

ENKOLAGANA YO NAFFE EJAKUSllMmWA MUKIKA KYAWAGULU. KINO K.lJJA 

KUTUYAMBA OKUMALlLlZA EKITABO EKlKWATA KUBUTONDE BWENSL 
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HERBICIDE TRIALS 
PLEASE KEEP OUT 

OKUGEZESA 
EDDAGALA 

TOSEMBE WAN 0 
WATER HYACINTH UNIT (MAAIF) 
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which specializes in country Guilar5ingen -;;1~~~· ' ·" ·'·-;\ltiralwiUta. 

music world over, and il is being led by the lale Following the demise or 

based in Paris-France. OuL of Livingslone Kasozi and Katende, Dasuude quit 

6000 Mrican COllle!'ltlllllS, Moses Katenue. While with Lukwala and formed up his 

DasUl.hle W;1!'1 number two, Lukwala, Dluuuue released group ill 1992 which he 

lIi~,sulIg, Ilb(/(ldugllllU 7i/lalya live tnpcs, Mukynla MugmuQ lJamed K.,buladda Profc!'l-

hi1was the wilJlling song. It IYhich uccame a household 5ional Singcrs which he kepL 

llIo!lilizc!'l Uganda liS notlo nnme nnd is believed Lo II3\"e Lill his dcalh, 

THE REPUBLIC OF UGANDA 

THE NAT10NAL ENVIRONMENT rI1ANAGEi\qENT 

AUTHORITY 
PUBLIC NOTICE 

The Public is hereby nolmed Iltallhe Nali'JIIClI Environmenl Managemenl/\ulholily" (/'lEMA) 

hos received a draft Environment Impoct Statement (EIS) for the proposed NATIONAL 

IWI\CINTII CONTROL pnOGRI\MMr: IN lJ\1~E VICTOnlA 1\1'10 OTIIER REGIONAL WA· 

1 ERV"AYS and is available for public scrlJliny and comment. The plUposed conlrol pro

gramme was prepared by Aquatics Unlimited 0/1 behalf of 111'3 Mipistry of AYliculture, ,iI,ni· 

mal Industry and Fishelies, Ugando. 

SOllie of Ih~ proposed control measures WP.fC found likely 10 have adverse imp::Jds on Ihe 

waler bouies and Ih'~ envitonlllent. 1 he proponents of Ihe said progranlln"! in lend 10 con

Irolthoss likely impacls by irnplernenling rnilig::llion measures contained IhCiein. II is olso 

proposed Ihallll'~ programme may uling Ihe v/ater hyacinlh under ,=onlrol and hence be of 

po£itive significalice 10 aqu<llic res()urc"!s and Ihe environmellt. 

Copies of lhe said dIan EIS can be found or accessed hom Ihe fonov/ing rlaces: 

.\. !'-IEMA Librmy, 5th Floor EDD8 Building 

2. I(::ullpalo Public tiblat'!. 811ganda PouaLl. 

3. Makeler'~ Universily, Main Liblary. 

1\ . rish<!lios DI!pall.menl Library, Enleu~e . 

5. The P'~rll1al1enl Secretury. ~.t1init'lry or" /\gricullure, Enlebbe. 

13. Mllknl1tJ Osilri,;1 Aumil!isll nliol1 Hql!;. I'villkono 

7. I'~NK) Library, Enleut:e. 

TIlE PUBLIC IS FlJHTI :[P, NO'1 lI-"!EO Ihallhe olJlcome of Iho publi,= re'/iew and heming 

willl~onlribule l~l lho Im~I·.ir.g of ? fillal de-:isioll of eil.h(>r 10 af.'pr')ve N olllcry.,;se deal w;lh 

1.\1£ ploposed conllol rn~nsure!l COlllniilc,j'in IIle programme. 

TIm puL'lic is 1I1.)rafIJIp. in"liled 11.1 send commenls, suggesl.ions. reasons for any obj~ctilms 

. I, on IItp. plcjJOsecl progl;:)!I1rn'~ or ('omponenl~ th~r€'or. Such COmll1f'lIl'-, '1lJpges:i'JIl!;; or 

ohjecliorrs should be <;ent lu r JEM/\ wilhin a period of 21 dayo frDlll Ihe da:e of f.'lIulicalion 

hp.reof. . 

"IGMA f'\tnl\ Ihmp.aft9r prt)c~ed 10 held A·Public lJe'Jring 011 Ihe 301h July, 1997 at the 

IlIlC'llIolional COlllerf'IICe Cellll p. l(aIJlp::IIIl' \)':!ginniIlY al 0.00 0 . 111 lu hear presentations 011 

the said draft EIS ::Jml nl'l uSr.lflll ViUV1S. Views Clr illlfll!,ies should IJP. addt nsr.'Jd 01 halld 

delivered to: 
T!I'1 EX'!!I;utl\'~ Dimclor, NErr.:\ 

5111 Floor, EP,LJl:J !JIJII'rII'IY, riot Nil. ,I Nilp./\vellue 

P.O~ Go:( z:n.!i!j, I~(]n'p;.~la 

Tal: N~. 2GG ('l1 P!o1 ~1(j'!(fI3 fux: 25 i!i?1 or 2J2r;;;O, 

EIiI;;;i: i!')i';@.S!:JfC0'11.CO.UY 

Patod this 1!l lIay ur June, 1 ')!r/~ 
rr.of' J"olill Y.Okctli 

EXeCUTiVE DIRECTOR 

'--~-----'";"""',,------,,
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:\tlr. Fritz Planner 
\-ls. Rose Nalubwuma 
1\11r. F.B. Tusabe 
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P.O.Box 3137. J-:.ampala 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Mr. Thomas 1. McNabb. President 
Aquatics Unlimited, Inc. 
827 Arnold Drive, Suite 80 
Martinez. California 94553 

Dear Mr. McNabb: 

MAR I I I9S8 

0Fl=1CE OF 
PREVENTION. PE! TICIOES AND 

TOXIC SUBS rANeES 

, This is in response to your letter of January 6, 1998 to Mr. Steve Johnson. Deputy 
Director of the U.S. Environmental Protection Agency (EPA). Office of Pesticide ProgI1UIl3 
(OPP), requesting information regarding the pesticide products Rodeo (glyphosate, EPA Re~. 
No. 524-343) and Wecdar 64 (2,4-D, EPA Reg. No. 264-2-AA). You described the water 
hyacinth control program your company has been contracted to implement in Lake Victoria; IIld 
the possible concerns of the European Commission about the use of these products in that co :ltrol 
program. 

As you requested, I am enclosing information to help characterize the registration sta us 
of these products in the U.S. and the possible considerations affecting their suitability for USt in 
the control of water byacinth in developing countries. I hope that the enclosed information ~ Ijll 
be helpful. If you need further information, feel free to contact my office at (Tel) 703-305-7.02. 
(Fax) 703-305-6244, or you may also invite European Commission staff to contact us with a ly 
questions they may have. 

Enclosures 

Sincerely. 

Anne E. Lindsay. Director 
Field and External Affairs Division 
Office of Pesticide Programs 

cc: U.S. Ambassador Nancy J. Powell (Kampala Uganda), by fax 
Mr. Irving A. Williamson, Office of the United States Trade Representative, by fax 
David Shark, Dep. Assistant for Environment and Natural Resources, USTR, by fax 
Mr. Carl M. Gallegos, USAID Africa Bureau Environmental Coordinator, by fax 
Mr. Walter Knausenberger, USAID Environmental Analyst and Adviser, by fax 
Irving (Pep) Fuller, USEPA Office of Prevention. Pesticides, and Toxic Substances 
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USEPA Comments on Glyphosate and 2,4-0 Use in Lake Victc'ria 

Baclq:;round: 
EPA Pesticide 
RespoDsibiities 

Relistration 
status of 
Glypboaate aDd 
2,4-0 

, 
Toxicity and 
Environmental 
Effects 

, 

The EPA is responsible for registering pesticide products in the U.S. under the 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). Pesticides t·, be 
used on food or feed are also regulated under the Federal Food, Drug. and 
Cosmetic Act (FFOCA). Under these laws, all pesticides must be thorouglly 
tested before they are registered and appropriate tolerances, or maximum 
residue limits. are set to ensure their use will not pose an unreasonable risk to 
people or the envirownent. 

Both of these products are registered with EPA for use in the U.S. in lakes fOT 

the control of water hyacinth, and EPA has established a tolerance for both 
glyphosate and 2,4-0 in tish. Enclosed for your reference is the latest product 
label for each of these pesticides, as well as a copy of the Code of Federal 
Regulation citation listing the tolerance for each of these products; the 
glyphosate tolerance is set at 0.25 ppm, and the 2,4-0 tolerance is set at 1 I pm. 

Based upon the best evidence available to EPA at the time these registratio 1 

actions were taken (2,4-D's tolerance is from before 1978 and glyphosate'f was 
reevaluated in 1993), when these products are used in the U.S. as directed "n 
the label, EPA does not expect that concentrations of the product will be se an 
in fish at levels exceeding the tolerance leveL EPA has recently reevaluate i the 
risks of glyphosate and has an ongoing reassessment of2,4-D. In addition~ 
EP A plans to review its labeling for aquatic uses. The current requirement; 
place great responsibility on the applicator, and the Agency is considering 
whether or not these requirements need to be clarified or strengthened. 

Glypbosatc 
Enclosed for your information is the Fact Sheet for the glyphosate 
Reregistration Eligibility Decision (RED) document, which is EPA's most 
comprehensive evaluation of the effects of this pesticide. As explained. EI A's 
greatest risk concern for this chemical is for potential skin and eye irritation 
during mixing and loading of some products. The label indicates the type IIf 
protective equipment required as a precaution against this potential. 

2.4-D 
No RED has been completed for 2,4-D. EPA has been concerned for a nunber 
of years about the potential carcinogenicity of this pesticide. However. EPI\ 
concluded, after conducting a fowth review of the chemical's carcinogenic ty 
in 1997, that the evidence available of human carcinogenicity is inadequau and 
cannot be interpreted as showing either the presence or absence of a 
carcinogenic effect from this pesticide. All uses and tolerances will be 
reassessed in the near future as part of the ongoing EPA reregistration prog ram. 
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Label 
prohibitioas 
agaiaat treatiag 
potable water 

, 

Interpreting 
EPA 
Registration 

, 

2.4-D will be reassessed under the more stringent requirementS of the 199€ 
Food Quality Protection Act (FQPA), which mandate consideration of 
exposures from all sources, including drinking water, and additional 
uncertainty factors for women and children where needed. The 1996 FQP 1 ~ 
also requires consideration of cumulative risks from similar pesticides witl
common mechanisms of toxicity. 

GIvphosate: The EPA glyphosate label warns, "Do not apply this product 
within ~ mile of an active potable water intake in a standing body of water 
such as lake. pond or reservoir. To make aquatic applications around and 
within Y: mile of active potable water intakes, the water intake must be tWT ed 
off for a minimum period of 48 hours after the application [or until the 
glyphosate level has dropped to below 0.7 ppm ... l" 

2,4-D: The 2,4-D label W3l'IlS. "Delay the use of [2,4-D] treated waters for 
domestic purposes for three weeks after treatment or until such time as an 
approved assay shows thaI the water does not contain more than 0.1 ppm 2 4-0 
acid." 

These precautions are pan of the conditions EPA deems necessary for safe use 
of these pesticides. As noted earlier. they depend on compliance by the 
applicator. The ability to monitor and enforce applicator compliance in the 
Lake Victoria region is an important consideration governing national 
decisions on use of either pesticide. Residents along the lake's shores may use 
the water for domestic purposes, and without treatment. 

It should be emphasized that EPA registers pesticides based upon an evalw tion 
of the risks and benefits of a pesticide's expected use in the U.S. To the ex:ent 
that there are substantial differences between use conditions in the U.S. anc in 
Kenya, Tanzarria or Uganda, the potential impacts on both the environment and 
human health may also be different. Principal areas of difference are descr bed 
in the following sectioDS~ 

'Potentially differeDt dietary exposure - The exposure of individuals living 
around Lake Victoria to local fish and water may be dt fferent from the 
exposure in the lJ.S. for a number of reasons, including the following: 
• the possible differences in fish consumption patterns 
• differences in water purification or trea:tment practices (see description (If 

label prohibitions against potable water treatment, above) 

Potentially different exposure from handling, stonge, and transport -
Unless adequate precautions are taken \!tith regard to mixing, loading, 

It! 004 
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application. transport, and storage of pesticides, use of pesticides may pres :nt 
an increased risk to hwnan health and the environment than a U.S. risk 
assessment would indicate. 

Potentially different enviroDmentaJ impact -- As you have explained, L: ke 
Victoria is very biodiversc, with compJex ecodynamics. Special consideraJ ion 
should therefore be given to the potential impacts that the aquatic herbicidt s 
could have on non-target plant and animal life and lake ecosystems. DisruJ )tion 
of these balances could have harmful results, including potential outbreaks of 
endemic water-borne diseases that can affect humans and livestock. 
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Pesticide 
Reregistration 

Glyphosate 
All pesticides sold or distributed in the United States must be regisl~ 

by EPA. based on scientific studies showing that rbey can be used wirbou . 
posing unr:asonable risks to people or the environment. Because of advz nee!; 

in scientific knowledge, the law requires that pesticidc.'i which were first 
registered years ago be n<regtstered to ensure that they meet today's more 
stringent standards. 

In evaluating pesticides for reregistration, EPA obtains and reviews a 

complete set of studies from pesticide producers. describing the hUIIlan hi :alth 

and environmental effects of each pesticide. The Agency imposes any 
regulatory controls that are needed to effectively manage each pesticide's 
risks. EPA then reregisters pesticides that can be used without posing 

unreasonable risks to human health or the environment. 

When a pesticide is eligible for reregistration. EPA announces this; nd 
explains why in a Reregistration Eligibility Decision (RED) document. 1 his 
fact sheet summarizes the inionnation in the RED document for glyphos, teo 

Use Profile Glyphosate is a nOD~seiec::ive herbicide registered for use on many l00d 
and non-food field crops as well as non-crop areas where toGll vegetation 
control is desired. \Vhen applied at lower rates, glyphosate also is a plant 

growth regulator. 

Glyphosate is among the most widely used pesticide); by volume. II 
ranked eleventh among conventional pesticides used in the U .S. during IS 90-

91. In reant years. approximately 13 m 20 million acres were treated wi h 
18.7 million pounds of glyphosate annu.a.lly. The largest use sites include 
haylpasture, soybeans and rield corn. 

Three salts of g!yphosate are used ao; active ingredients in registered 
pesticide products. Two of ctlese active ingredients. plus technical grade 

glyphosate, are contai."'led in the 56 products that are subject to this RED. 
The isopropylamine salt, an active ingredient in S3 registered produ :ts, 

is used as a herbicide to control broadleaf weeds and grasses in many foOl 

and non-food crops and a variety of other sites including ornamentals, la~ ns 

and rurf, residential areas, gre..'"nhouses, forest plantings and industrial rig! Its

of-way. It is fonnulated as a liquid, solid or pellet/tablet, and is applied u. .ing 

ground or aerial equipment. 

I4J 008 
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The sodium salt of glyphosate. an active ingredient in two registen d 
pe!iticide products, is used a,s a plant growtJl regulator for peanutS and 
sugarcane. to modify plant growth and hasten me ripening of fruit. It is 
applied as a groWld spray to peanut fields and as an aerial spray to sugafl 'anc. 
Preharvest intervals are established for both crops. 

The monoammoniwn salt of glyphosate is an active ingredient in a 1 

additional seven herbicide/growth regulator products. This form of 
glyphosate was initially registered after November 1984. so it is not subjl:ct to 
reregistration or included in tills RED. However. in reassessing U1C ex.isllng 
glyphosatc tolerances (maximum residue limits in or 00 food and feed), I ~A 
included those for the monoammoniurn sail. 

EPA issued a Registration Standard for glyphosate in June 1986 (N ITS 
PB87-103214). The Registration Standard required additional phytotox.il ity, 
environmental fate. toxicoio&y. product chemistry and residue chemistry 
studies. All of the data required have been submined and reviewed. or w lre 
waived. 

Toxicity 

Glyphosate is of relatively low oral and dennal acute toxicity. It ha~ 
been placed in Toxicity Category ill for rhese effects (Toxicity Category : 
indicates the highest degree of acute toxicity, and Category IV the lowest. 
The acute inhalation toxicity study was waived because glyphosatc is non· 
volatile and because adequate inhalation studies with end-use products ex 5t 
showing low toxicity. 

A subchronic feeding study using rats showed blood and pancreatic 
effects. A similar study with mice showed reduced body weight gains in )Om 
sexes at the highest dose levels. A dennal study with rabbits showed sligJ.t 
reddening and swelling of the sldn, decreased food consumptiun in males and 
decreased enzyme production. at the highest dose levels. 

Severa! chronic toxicity/carcinogenicity srudies using rats, mice ane 
beagle dogs resulted in no effects based on the parameters ex.amined, or 
resulted in findings that glyphosate was not carcinogenic in the study. In rune 
1991, EPA classified glyphosate as a Group E oncogen-·ooe mat shows 
evidence of non-carcinogenicity for humans--based on the lack of convin< iog 
evidence of carcinogenicity in adequate studies. 

In developmental toxicity studies using pregnant rats and rabbits, 
glyphosate caused treatment-related effectS in the high dose groups includ 11g 
diarrhea. decrea')ed body weight gain, nasal discharge and deam. 

One reproductive tolticity study using rats showed kidney effects in he 
high dose male pups; another study showed digestive effects and decreasell 
body weight gain. Glyphosate does not cause mutations. 

2 
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In one metabolism srudy with r.lt.<;, most of the glyphosate adrninis ered 
(97.5 percent) was excreted in urine and feces as the parent compound; 1- :s~ 
than one: percent of the absorbed dose remained in ti!\Sues and organs, 
primarily in bone tissue. Aminomethyl phosphonic acid (AMPA) was th! 
only metabolite excreted. A second study using rats showed that very lit Ie 
glyphosate reaches bone marrow, that it is rapidly eliminated from bone 
marrow, and that it is even more rapidly eliminated from plasma. 

Dietary Exposure 

The nature of glyphosate residue in plants and animals is adequate! y 
understood. Studies with a variety of plants indicate that uptake of glypt osat~ 
or AMPA from soil is limited. The material which is taken up is readily 
translocated throughout the plant and into its fruit. In animals, most 
glyphosate is eliminated in urine and feces. Enforcement methods are 
available to detect residues of glyphosate and AMPA in or on plant 
commodities, in water and in animal commodities. 

85 tolerances have been established for residues of glypho5ate and ts 

metabolite. A.\{f'A, in or on a wide variety of crops and crop groups, as v 'ell 
as in many processed foods, animal feed and animal tissues (please see 4( I 

CFR 180.364,40 CFR 185.3500 and 40 CFR 186.3500). EPA has rea.sse;sed 
the existing and proposed tolerances for glyphosate. Though some 
adjustments will be needed, no major changes in existing tolerances are 
required. EPA also has compared the U.S. tolerances with international 
Codex maximum residue limits (MRLs). and is recommending Ct.-nain 
adjustments to achieve greater compatibility. 

EPA conducted a dietary risk: as.~essmcnt for glyphoSaIC based on a 
worst-case risk scenario, that is, assuming that 100 percent of all possible 
commodities/acreage were treated. and assuming that tolerance-level resi( ues 
remained inion all treated commodities. The Agency concluded that the 
chronic dietary risk posed by glypbosaxe food uses is minimal. 

A reference dose (RID), or estimate of daily exposure that would 0( t 

cause adverse effects throughout a lifetime, of 2 mglkg/day has been prop lsed 
for glyphosate. based on the developmental toxicity studies described abo Ie. 

Occupational and Residential Exposure 

Occupational and residential exposure to glyphosate can be e"pectell 
based on its currently registered uses. However. due to glyphosate's Iowa ;ute 
toxicity and the abse~ce of other toxicological concerns (especially 
carcinogenicity), occupational and residential e"po!;W'C data are not requiz!d 
for reregistration. 

Some glyphosate end-use products are in Toxicity Categories I or II for 

primary eye irritation or skin irritation. In California, glyphosate ranks hi ~ 
among pesticides causing illness or injury to workers, wbo repon nwnerolls 
incidents of eye and skin irritation from splashes during mixing and loadil g. 

I4J 008 
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EPA is not adding any personal protective equipment (PPE) rcquircmen s at 
this time, but any existing PPE label requirements must be retained. 

The Worker Protection Standard (WPS) for Agricultural Pesticidc~ 
(please see 40 CFR 156 and 170) established an interim restricted entry 
interval (REI) of 12 hours for glyphosate. The Agency has decided to re cain 
this REl as a prudent measwe to mitigate risks to workers. During the R El. 
workers may reenter areas treated with glypholiate only in the few. nano' y 

exceptions allowed in the WPS. The REI applies only to glyphosate use: 
within the scope of the WPS, so homeowner and commercial lIses are no [ 
included. 

Human Risk Assessment 
EPA's worst case risk assessment of glyphosate's many registered f )od 

uses concludes that human dietary exposure and risk are minimal. Existi!lg 
and proposed tolerances have been reassessed, and no significant change:. are 
needed to protect the public. 

Exposure to workers and other applicators generally is not expecte.l to 
pose undue risks. due to glyphosate's low acute toxicity. However, splaslles 
during mixing and loading of some products can cause injW)', primarily I ~ye 

and skin irritation. EPA is continuing to recommend PPE, including 
protective eye wear, for workers using end-use products that are in Toxic.ty 
Categories 1 or 11 for eye and skin irritation. To mitigate potential risks 
associated with reentering treated agricullural areas, EPA is retaining the 12 
hour REI set by the WPS: 

Environmental Environmental Fate 

Assessment Glyphosate adsorbs strongly to soil and is not eJl.pected to move 
vertically below the six inch soil layer, residues are expecled to be bnmo )ile 
in soil. Glyphosate is readily degraded by soil microbes to AMPA, whicll is 
degraded to carbon dioxide. Glyphosate and AMPA arc not likely to rno Ie to 

ground water due to their strong adsorptive characteristics. However, 
glyphosate does have the potential to contaminate slUface waters due to i s 
aquatic use patterns and through erosion, as it adsoIbs to soil particles 
suspended in runoff. If glyphosate reached surface water, it would not bl' 
broken down readily by water or sunlight. 

Ecological Effects 
Glyphosate is no more than slightly toxic to birds and is practical!) non

toxic to fish, aquatic invertebrates and honeybees. Due to the presence 0 . a 
toxic inen ingredient, some glyphosate end-use products must be labeled 
"Toxic to fish," if they may be applied directly to aquatic environments. 
Product labeling does not preclude off-target movement of glyphosate by 
drift. EPA therefore is requiring three additional terrestrial plant studies 0 

assess potential risks to nontarget plants. 

EPA does not expect that most endangered terrestrial or aquatic 
organisms will be affected by the registered uses of gJyphosate. Howeve', 

4 
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many endangered plams as well as the Houston toad (due to its habitat) I lay 
be at risk. EPA is deierring any use modifications or labding ame:ld1lll;."l ts 
until it has published the Endangered Species Protection Plan and has gi' 'en 
registrants guidance regarding endangered species precautionary labe1in~ . 

Ecotoglcal Effects Risk Assessment 
Based on cwrent data, EPA has determined that the effects of 

glyphosate on bmls. mammals, fish and invertebrates are minimal. Cnd. r 

certain use conditions, glyphosate may cause adverse effects to nontarge' 
aquatic plants. Additional data are needed to fully evaluate the effects 0 . 

glyphosate on nontarget terrestrial plants. Risk reduction measures will >e 

developed if needed, once the data from these studies are submiaed and 
evaluated. 

EPA is requiring three generic sruwes (TIer II Vegetative Vigor, 
Droplet Size Spect:n.tm. and Drift Field Evaluation) which arc not pan 01 the 

target data base and do not affect the reregistration eligibility of glypho~ lIe. 

The Agency also is requiring product-specific data including product 
chemistry and acute toxicity swwe,.'i, as well as revised Confidential 

Statementli of Formula and revised labeling. 

All end-use glyphosate products must comply with EPA's current 
pesticide product labeling requirements. 10 addition: 

• Protection of Aquatic Organisms 

Non-Aquatic U¥§ - End-use products that are not registered for a£ uatic 
uses mwt bear the following label statement: 

Do not apply dirt!ctly fa waur. ro areas where surjal.:e water is pre. em 
or to inrertidal areas bdow the mean high water mark. Do not 
C01&laminare water when disposing of equipment washwaler.r and 

rware. 

AWlatic Uses - End-use products registered for aquatic uses must I ear 

the following label statement: 

Do not contaminate water when disposing of equipment washwate 's and 
rinsare. TreaTment of aquatic weeds can result in oxygen loss frorr. 
decomposition for fkad pianrs. This loss can cause fish kills. 

• Worker Protection Standard (WPS) Requirements 

Ally product whose labeling permits use in the production of an 

agricultural plant on any farm. forest, nursery or greenhouse must comp y 
with the labeling requirements of: 

• PR Notice 93-7. "Labeling RevlSlons Required by the Worker 

Protectlon Standard (WPS)," and 

5 
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Regulatory 
Conclusion 

• PR Notice 93-11. "Supplemental Guidance for PR Notice 93-7.' 

Unless specifically directed in the RED. all statements required by these two 
PR Notices must appear on product labeling e:tactly as instructed in the 
Notices. Labels must be revised by April 21. 1994. for products disbibl ted or 
sold by the primary registrant or supplementaJly registered distributors. tnd 
by October 23, 1995, for product~ distributed or sold by anyone. 

• Personal Protective Equipment (PPE) 

No new PPE requirements must be added to glyphosate labels. 
However. any existing PPE requirements on labels must be retained. 

• Entry Restrictions 

Products Not Primarily Intended for Home Use: 

o Uses Within the Scope of the WPS - A 12-hour resuicted enLr) 
interval (REI) .is required for all products with uses within the sco'le of 
the WPS, except products intended primarily for home use. The I PE 
for early entry should be that required for applicators of glyphosa\!, 
except any applicator requirement for an apron or respirator is wai ved. 
This REI and PPE should be inserted into the standardized statemt 'nts 
required by PR Notice 93-7. 

• Sole Active Ingredient End-Use Products - Labels mu..c;t bt · 
revised to adopt the entry restrictions set forth in this sectior . 
Any conflicting entry restrictions on current labeling must b ! 
removed . 

• Multiple Active Ingredient Products - Registrants must co nparc 
the entry restrictions set forth in this section to those on thei . 
current labeling and retain the more protective. A specific 1. me 
period in hours or days is considered more protective than "I wtil 
sprays have dried" or "dusts have settled." 

o Uses Not Within the Scope of the WPS - No new entry restricti ms 
must be added. However. any entry restrictions on current produc : 
labeling with these uses must be retained. 

Products Primarily Intended for Home Use: 

o No new entry restrictions must be added. However, any entry 
restrictions on current product labeling mu.c;t be retained. 

The use of currently registered pesticide products containing the 
isopropylamioe and sodium salts ot glyphosate in accordance with the 
labeling specified ill this RED will not pose unreasonable risks or adver:.e 
effects to humans or the environment. Therefore, all uses of these prod\ cts 
are eligible for reregistration. 

These glyphosate products will be reregistered once the required 
product-specific datn. revised Confidential Statement'! of Formula and r"vised 
labeling are received and accepted by EPA. 

G 
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For More 
Information 

Products which contain active mgredients in addition to glyphosau : will 
not be reregistered until all their other active ingredients also are eligiblt for 
reregistration. 

EPA is requesting public comments on the Reregistration Eligibili y 
Decision (RED) documenr for glyphosate during a 6O-day time period, l S 

announced in a Notice of Availability published in the federal Register. To 
obtain a copy of the RED document or to submit written comments, pie; se 
contact the Pesticide Docket. Public Response and Program Resources 
Branch, Field Operations Division (7506C), Office of Pesticide PrograJI s 
(OPP), US EPA. Washington. DC 20460, telephone 703- 305-58C 5. 

Following the comment period. the ilyphosate RED document wi I be 
available from the National Technical Information Service (NTIS). 528: Port 
Royal Road, Springfield, VA 22161. telephone 703-487-4650. 

For more information about EPA's pesticide reregistration prograr 1, the 
glyphosite RED, or reregistration of individual products containing 
glyphoSite, please contaCt the Special Review and Reregistr'dtion Divi5i.,n 
(7508W). OPP, t.:S EPA, Washington. DC 20460. telephone 703-
308-8000. 

For information about the health effects of pesticides, or for ~ist mce 
in recognizing and managing pesticide poisoning symptoms. ples.se con act 
the National Pesticides Telecommunications Network (NPTN). Call tol !-free 
1-800-858-7378, between 8:00 am and 6:00 pm Central Tune, Monday 
through Friday. 

l4l012 
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CarIIIIovpM (lUll' 10 ""'" In edible porGon) ._. 

Canals . "."_'_'_'.".'."'''.'_'. '. '''''. ''_'_'_ ' 
QIem ..... _ .. _ .................... __ ............. -

aw, .............. _ ... ..... .. _ ..................... _ .. 
CIIron ._ ..... _ •. _ ._ .. ... .. _ ... _ ... .. _ .......... _ 

~ ..... _ .. ........ _._ .............. _._-
0--",," .......... _ .•. _ .• _ ...................... .. 
KlMfnIIl .. _ .• _ ............. _ ._ ••.•• __ ...... _ ..... . 

KaI"..,. __ ._ ... ... .... _._. __ . __ . .......... . 

~ .• _ ... _ ... _ ........ _ ........... _ ...... _ .. . 
L-. ."._.".".'_'.".'."'".''.' __ '_'.'_ '_''' 
N""lIinu _ ._ . ..... _ .. __ .............. _ .•. _ .... .. 

Ononge. . '_ '_ ......... _ • .• . _ .• _._ • .• . • • _ ._ .• 

p_ /beIO -. ........ -•••. _ ..... " ............. . p_. "_ .. _ ....... _ .. -..................... -.-
p..,.. ..... _ .• _ • . _ .. - .. -._ .... _._ ...... ....... _ .. . 

Plnoaps:i . ............ _ •• _ ........... _ ........ .. ... _ 

PlUm. /IrOah ""'~ ... _ ...... _ •• _ .......... __ . 

S ...... po __ ".""'._.".' ___ '.".'_'."_' r.,..._ ~ __ .. _. ___ ..... _ ... _._ .. _._ .. _ .. 
T.".-. • __ ._._ .• _ •. _ • . _ .. _ .... ... .. ... .... _ . 

PIn •. -21 
121 

• I 
Ie 
If 
II 
II 
II 

" • • • .t • 
II 

• zu 
11 

• IS 
If 
It 

(46 FR 77938, May 22. llIIl. aa amen4ed at _ 

FR 3Xl1A. Jllly 13. 1883] 

f 180,l3CI Jlyclropu oyaaJcle; &olaruce 
forre&lduee. 

Tolllr .. n08a (or reeldu68 o( tbe wacd
olde hydrogen cyanide from po.tbir
vest. (omlgatlon are eata-blbbed AI f0l
lows: 

26() part:. per million In or on tba fal-
10",1111 sploes: Allsplos, &.DI Be , bull, 

nay. black pepper. caraway. CUIIIA. cH
ery Beed. ohill. clllDlUDon. olovee. cori
ander. cumJn. dill, I1Dger. mace. znu. 
Joram. Dlltmeg, oregano. paprika, 
poppy, red pepper. rosemary ..... 11. II

vory. thyme. tumeric. wlUte pepper. 
7S parta per mllUolI 1D or o. barl8T. 

buokwbea.t, COrD (lDcludJlIC popoom), 
mllo (graJ.o lI01"Jhum), oatil, rlCB, l'1t. 
wheat. 

5D parte per nillUOII lD or 011 oln 

Cru1t:.. 
2Ii parte per million in or 011 alma. 

bea.ns (driecl), caabeWII. cocoa beua, 

pBBllute. peaa (dried). PBO&IUI. 118I11III, 

walnute. 

324 
.. 

~ lIO (FR.. 'ib..b I~L>- (i5CJ, ~Se'" ~ k ~) I, /1'i'} 

.,._ .. -----
' lIIllIde) In or on raw agTlcultural com· 
modltt88 a.re est.a.bUshed a& (ollows: 

. 7 parte per mllllon In or OD apple!!. 

Ctlel'Y. peaches, atrawberrlea. toma

!Del. 
7 parta per million In or on bananaa, 

jlrDm prenarvest. aDO pu:ItWt I'Y""" "V,,,,, ' 
catIon) of which not more than 1 part 

per mUllon shall be In the pulp art.er 
peel Ie removed and dlscuded. 
0.5 part per mUllan in or on onions 

(dry bulb). 

If; fR 22540. Nov. ZS. IVTJ. aa amslld6d at 37 

B3IS2. Peb. 12.1972] 

luo.JSS Lladane; tolerancea (or real
du.,.. 

Tolerances are eetabllshed (or resl· 

~QBI of t.be insecticide lindane (1r1UTlDlB. 

bolDer of bemene hexachloride) In or 

l1li raw agricult.ural commodJtles as 
Iollows: 

7 p&rt.a per mlJllon ill or on tbe rat o( 
arnt. trom cattle. goa.ta. h0:"6e8, and 
pup. 

i parta per mimoD tn or on the CaL of 
lUat from hogs. 

3 parts per mUlloD In or on CUCUDI

tJen. lettuce, melona, mushrooma, 
pIlIIIpldnlt. aquaah, Bummer aquaa.h, aJld 

\f .. eto~ . 

I part per- mUJion In or OD applell. 
aprlcota, asparagus, avocados. broccoli. 
bl''11189111 SpI'ODU!, cabbare, caullnower, 
c.elery, cheniea, coUards eRplants, 
papes. guavll.ll. kale. kohlrabi, maD· 

JOB!, muetard greena. nectarltiea, okra. 
CIIIloD8 (dry bulb only). peacbea. -pear&. 
peppers. plneapplell. plome (b-eeh 
JII'IUIes). Qolncell. splna.ch. strawberries. 
ADd Swl88 chard. 

0.4l part per million (negllrlble real
'me) In or on peca.na . 

.. F'R %2640. No\,. 25. 11171 .... ameodad at :Jg 

n l3T7C, Apr. 17. JWHI 

11,IUse BaaJc copper carbonatej tol· 
tIZIUlC8 for nuda.a. 

Tbe tolerance (or residues oC the run· 
IIalde baalc copper c.a.rbonate in or on 
peara from pon·harvest Ul!e or the 
chemical 18 :! parte per m11Uon DC com
Inned copper. 

Known a.:s U'~UG&.l..J" •• - ••• r-- - -

Dse on tbe rollowlng ra.w agricultural 

commodHJee: 

Commodify 

,:" .. " N't'", llU'V'I Iftvtwlds .h."eon 

142 f'R 9178. Feb. 15. 19TT] 

Plott pO< 
,"lion 

110 

a 18{).142 2,4-0; toJerauc8If to:- reIIldDBL 

(a) TolerllJlceB are establlsbed ror res
Idues or the herbicIde. plant regulator. 
and (ungiclde 2.4·D (2.4·dlebloropbe· 

DOlJ:~acet'c acid) In or on raw agricnl
tural commodItIes as follow8: 

"roilS 
"""DOlO .. 

Comm""Jty 

01 ... 1I\0I:l ............. _ ..... . _ .................... _ 

p,.1t't ._ .. _ ... _ . _ ......•... ... _ .. _ .•.. _ .. __ _ 

1>0...,,, .......... .. ....... _ ....... _. __ ... ......... . _ .. . 
Oul..,.. .................. .. _ ..... _ .• _~ ... _ ..... .... _ .. . 

Pllt!Sptf 
rilon 

5 
~ 
~ 

5 
02 
5 

(I) The tolerance on apricots &Iao in· 
cludes realduee or 2.4-0 (2,4· 
dichlorophenoxYacetic acid) Crom tbe 

pl"ebarvest application of 2.4·D cll· 
Dletb,yla.mine aalt to B.llricots. 

(2) The tolerance on citrus (rul ts alao 
Includes residues 2.4-D {rom the 

preba.rv6llt application tl( :U·D iso
propyl est.er and :II.4-D bu toryet.hyl 

ester a.nd from the posth&rVe:!It .. "pller.
t.IOD or 2.4-D alkaoolamJDe 5Blta and 
2.4 ·0 Isopropyl est;er to oltrDB Crults. 

(b) ToleranceB al'll elltabllshed (or NI!!' 
IdueB of ~,4-D at: 

Com..-y 

Sill.,. gtaln •. _ ............. • ..... _ .. _ ...... _ .. _ .. . 

e.".,. .................... _ ... _ ....... _._ .. _ ...... . 
etuebeme • ••. _ . ................ _ ...... _._ .... _ ... . 

Corn. IoocIItt ............... _ ............ _ ._ ._ ..... . 

Corn.lotoga ....... ... ..... .. _ ............... _._ ._ .. .. 
Cot1\, INIh. _M1 (II.cwHA, • .• _ ....... _._ ... .. 
Corn. grain _ ._ .... _ .... _._ ........... _ .... _ ..... .. 

~ .... _ .. . _._-_.-.. .. __ ........ ...... _. 
Gr_ .... _ ...... _ ................ ~_ ....... _ .. _ ... . . 

Gr .. h." ._ ...... _ ........ _ ........ _ ..... _ .. _ .... . 
G_ palin ___ • . _ ........ _ ............ _ ... .. 

0 ....... oglland . _ • . _ ._ .... __ . .. _._ .. _ .. . .. 

""Uo\. 1Or1Q' .... _._ .... _ ..... _._ ......... _ ..... .. 
""10\. QIaJtI _ ...... _ •• _ ........... _._ .. .. . _ ....... ... .. 

""lot. 111M< _ • • _._ . _ _ .......... ~._._ . ...... _ ........ .. . 

NLIIo "_'."._'.'_'_ '.".'_" . "."."'." ___ ' .'" 
Ooll&. Ioroga .......... _ ............. _ ................ .. 

rill. pet 
mlhon 

05 
10 
01 

10 
10 
0.5 
0.5 
0.6 
O~ 

300 

'.000 
1.000 

lID 
0& 

31 
02 

20 
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~ 

n 
l.. 
n 
l.. 

'
'
~ 

-t: 
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1.1 

" 
.;, 

~ 
t) 

" 
I) 

;) ., 
~ 

... 
~ .... 
~ 

" 

.: 

.... 

o 
J) 

'1 
.... 
., 
::l 

~. O~r'\ _ - -.,- _ _ _ .. _ ,_ -_ _ ._._. __ _ 

P\s&IIcIIIeo - .- . - .- - .- .- - .-.--,--._._ ._._ 
R ... ,,_, __ ._ ,_ ._. _ .. _._ ._. _._ ._._ ._ ._._ .. _._ 
A"-. _ .. _ .. __ ._ . ___ . __ ._,,_._ ,_ . __ ._ 

~.1oraQe - ... . _.- .. _.- - "-'-'- "--'-'- '--
~. II"'I~ . - _ . ... -.-.. -. _.-..... _._ .. -.--.-.-. 
8arg .. m. -... •. _ ,,_ ,, _._ ._ ._._ ._,,_._,, _._ ._. 
Borg""". ""age ... - .... _ .. _ .. _._ .. _ .. _._ .. -.-.. _.- . 
~. oral~ -"-'- "-'-"- .-.- '-'--'-'" .- . 
Slone fnAI ._._ .. _ ._ ._ '- '- '- '-- ' ''- .- .. ... - .- .. 
SOIa""",,,, .. _ .. _ .. _ .. _ .. _ -"-- -'-"-"-'-"--'-'-

=~~~:::: :~::::.:::~?:?:::::~=~ I 

u .. 
0.2 
0.1 
~ 
~ 
05 

20 
211 
D.5 
0.2 
2 

20 
0.5 

(I) SaJu. Rellldol!e on all the above 
ma.y result from applloatlon of 2.4-D in 
a.cld Corm, or iD thtl Conn of ODe or 
more o( lbtl (ollow1ng aalta: 

(\) The lDOrranlo .. Ita: Ammonium, 
11 ~lI lnm. pota88lum. and .odlum. 

(II) The amiDe ealta: Alka nolam1nell 
of t.be et.ba.Dol &Dd Isopropanol 1I&r11111. 
1l1la'1 (O·l'l), &lIcylk (0-13). alkyl (0-14), 
alkJ'la.mlnell derived [)'om !.all oil, 
amylamille, dltltbanolamlDe, diethyla
miDe. dllBOpropanolamlne. dlmet.hyla 
mine. N,N-dJmethyl-IlDoleylamine. 
N.N-dlmetbyloleyamlne, ethanolamine. 
et.h.Ylamlne. beptylamlntl. lJIopropa.
nolamlne. IBOp1'1JWlamlne, IInoleyl&.
mine. met.hyllunine, morpbollne. oetyl
amine. oleylamlne, N-oleyl-l,3-propyl 
enedlamloe. propylamlne. trletbanola
minD. triethylamine. t.r11!!lopropanolll
mine. and ~ll1leth::vamloe. 

(2) Ester •. ReaJduee on all tbe above 
may result. l'rom appllcat.ion or 2.4-D In 
lIold form. 01' in t.be (arm or one or 
more oC tbe £011 owl 118' esters: IUJlYl 
(pentyl). butoxyet.boxyJlropyl. batoxy
II thY I. butolrypolyt.hylene glycol bulyl 
flt.her. butoxypropyl, batyl. dlPTopylone 
glycol Isobutyl ethor. et.ho>ryethoxY
etllyl, othoxyetholtYlJl'opyl, ethyl. IIth

oQPl'Opyl, IIlObutyl. lJIooctyl (Includ
Ing. but not Ihnlted to. 2-i1tbylbexyl, ~ 
ethy H-methylpentyi, and 2-ootyl). tso
propyl. metbyl. polyethylene glycol 
200. polypropollYbutyl, polypropylene 
glycol. propylene glycol. propylene gly
col butyl et.ber. propyleoll glyuol leo
butyl tither. tetrallydrof'urfuryl. and 
trlpropyiena glyoollsobntyll1ther. 

(e) Tolerancea are utabllllhed for 
negllglblll realdnea of 2.4-D from appU .. 
catlOD of Ita dimetllylamme Bait. to ir
riga tion dltob banlal In the Western 
United Statell In programs of !;he Ba .. 
reau of Reolama.\lon. U.S. Department 

r1ollltut'R1 RMearub 8en-101l, U.S. n.. 
pactment of Agriooltun; and tha CoI'III 
o( En8'iDeera, U_B. Department of h
fenee . Where tolerance. are IllItabUahel 
.t; hlaber levels from other Uel of U· . 
D on the followtnr oroPl!. thll blrha 
tolerance applln alllO to reslduel CI'IlIII 
the in1JrattOD ditcb bank UII8 cited II 
&lUs pt.ragI1lllPO. 

The ee!.abllebed toleranoea (0110": 

Com~ A_ ._._._ .. _._._._ ..... _._ .... _ ... _. __ .. _ 
CIIruo.,,1Io ._ ." ._,,_._._ ._ ._._ ._ ._._._,,_. _ _ . 
c:oa..-..d . __ "_._._." ,,_ ._._._,,_._._._._,,_,, 
CUcubIII "_' ___ "_"_'_"_'_'_"_'_''' ''_'_'_''_'_ '' 
fOlllgI~ . .. _ ...... .. __ ._ .. _ . _ _ ........ _. _._ ... 
~ 1.-,0 ._._ .... _ ..... _._ ._ .. _ .... _ .. _ ..... _ ... 
Fn.!lng vwgo/aIlIII. "._._""._. __ ,,_,,_._._,,_,,_._ 
0,., crapo ... _ ..... _ ..... _._ .. _._._._ ..... __ .. _. _ 
Hq,a . __ .. _._ .. _. ____ ._ .. _ ... _._,_._ .. , .... _ .. _ 

a-tr wo ........ . -.---.. -._- .... - .. _ .. - .... -
~UII ._ .. _ .. _._ .. _._ ._ ..... _._ ..... _._._. __ ,_._ ._ . 
P_1N1Io ...... _._._._._._._. __ ... _ .... _._._ ._. 
AooI coap wgoCItIIM __ . ____ .... _._ ... .. _._ .. 
Seed .,.., pod nv-tabl . ... __ .... _ .. _ .... _._._ ... 
11m .. flU .. . _ ._ . __ ..... _._ .. _._ .. _ ....... _ ... _._ ... 
5eene1rvtbo .... _. __ .. _._._ ... .. _ ..... _._._ .... _ . __ 

PII1I ", 
nib! 

D.I" o.U4 
1,1" 
' .1 fit 
' .1 P+ '.1" 
D.l" 
0.1" 

11.1" 
0.1 " 
01" 
0.1 fit 
01" 
D.l" 
0.1" 
0-1" 

(d) A tolerance !JI lIatabllJlbed for nil· 
dueB of 2.4-D lodlum lalt IUld alkanola
mine aalta (DC the IIthanol and isopJ'O
J)lUIol aerlllll). caloulated M 3,4-0 (2." 
dlchlorophenoEyacetlo aold) &1 (oUOIII: 

CDnnDdIJ I ~.: 
MpetIQUl .-.. - ''''-''-' - ''-'-'- '-''- _.-_ .. _._._ .. [ 

(e) A toleranoe Ie eetabllJlbed (or 1'eII. 
doea of 2.4-D from appllcatton of '" 
alkanolamlne salta (of the etbanol aad 
leopropanol 8eriell) a.eloJloW1J: 

CommDdlly 
P-.,. ..... 

6~. _ ._ .. _ ._._ .. _ .. _._._ ._._ .... _._ ..... _.1 Dill 

(C) Toleranoel are Istabllsbed tor rs
Iduell of 2.4-D (rom &ppllo&tloo o( IbJ 4\
metb,ylamtnll . salt tor water by..alDtII 
oontrol In ponda. lakel!, reeervolJl. 
marshes, ~oWl. draJo-.e dlt.ohee, ea. 
nals. riven a Dd . trellflUl that &t8 /lui .. 
clint or Ilow mavtn, In prolrf'8lDa COII
duotecl by the Corpe of Engjne8l'l or 
other Federal, State, or local public 
alfeDol.. Where toler&llCe8 a.re Bllall
lIabed at higher levela from other QJI!I 

326 .. 

apply t.o roahluoa {rom Lbo QQuaUu U8{\e 

olted In thlll paragrAph. The Batab
IIlbed toleraDon (ollow: 

C4n1modllJ 

~ '" PMII,op. let 01 ltd .......... . _ ._ ._ .. _ •. 
c,.., ~ kI ~pr.ph (el 01 .... MdIo .. 
~III_:.: .. _ .. -.-.. -.... - .. - .--.. - .-.- .. - .... _ ..... _ .. _ .. 
- ... - . ... - .--.. - .- .. _.- .- .. _-.- .. - .- .- ..... - .. - .. I 

(g) [RelorvedJ 

-mnlon 

1.0 
1.11 
1.0 

(h) Tolerancea are ee~bllabed (or rel
IdaeB of 2.4-dJchlorophenoxyacetlo a.clcl 
(2.4-d) and/ol' Ita metabolite. 2,4-
dlcbloropbenol (:I.t-OOP) 10 (ood prod
uota of animal origin &\I followi. 

CaTw!IocIIy 

c... "" .. _._._._ .. _._._._ .. _ ........ _._._ .. _._ .. _ 
CaaIw. Jdclo>er .... _._ ...... _._ ..... _._ .. _._ .. _._ .. _._ .. _ 
~ . .,..t .. _, "'_'_ .... __ ,,_._._ ._ ._._ ._._._ 
CallI • . riIyp laxc.1cId""Y1 .. _._._ .. _._ ._ ... __ ._ ._ 
£001 ..... -- - .. - ,- .. - .. -._._._ .. _._._ .. _. ___ ._._ 
~. fill .... _._,_._ .. _._ .. _._. _ .. _ .. _._._ ._ ......... 
0_. Id~.y ._._ ._ .. _._. _._ .. _._ .... _._ ._. __ ... 
Dono. m .. l _ ... .. ... _ .. _ .. _._ .. .. _._ .. __ .... _._._ .. 
CloeI.o. mb)p I_JIll. /ofdnoy) .. _ ._ ._ .. _ ._ .. _ ._ .. _ ._ .. 
Hoot.,.1 .. _._._ .... _ ..... _._ .. _._._ .. _ ..... _ .. _ .. _._ .. 
ttoo..1ddney _._._._ ..... __ ._ .... _._ .. _._ .. _._ .. _ .. 
Hooo. mNl .. -_ ... .. _ .. _._._._._ ._ ..... _._ ._. __ .. 
Kooo. mb)tl In)· Wnow) . ... _ .. _._._ .. _._._._._ .. 
ttR • • "" __ ._._._ .. _._ ._ .. _._._ ..... _ .. _._._ ._ .. 
ttR_.IdIt1., .. ,_ ........ _ ._._._._._._ ..... _ .. _ _ .. 
Ikn . ........ _ .. _._._ .. _._ .. _._._ ._._._ ..... _._ .. 
,,.,,. ... ~ I .......... "'Y' .. -._ .. _._._._ .. _._ ... ,.. ... . _._ .. -._- -._ .. _ .. _._ .. _._._._._ .. _._._._ .. -. 
PouI1rt .-.-.. -.-.- ,,-,,-,,-._,,_ - .. _._._._ .. _._._ .... 
~ 10' .. __ ._ .. _ ... .. _._ . _ _ ,,_,_,,_, __ . ___ ._. 
-... 1dd""Y .. ___ ..... _._ ..... _ .. ... __ .. _._._ 
Shoop. mN! .... _ ._ .. _ .. ... _ ..... _. ___ ._ .. _._ .. __ .. _ 

$hoop. mfInJ CtJle. Wnoyj '_'_" _'_"" '_'_"_'_"_ 

Pllbp. 
mil .... 

02 
2 
1U 
0.2 
OAll5 
D.2 
2 
0 .2 
D.2 
02 
2 
02 
02 
02 
:1 
02 
02 
a 1 

005 
0.2 
2 
02 
0.2 

(I) A tolerance III oltabllahed for real
dOIlll of 2.4-D from Bppllcatlons o( Ita 
dimethylamlne salt or Ita butoxYet.ba
Dol estel' Cor Eura.lan Watermllroll 
control In Jlrogramll conduoted by t.he 
TennBlleee Valley Authority In damll 
and reeervoirs of the TVA 8}'Bt.em lUI 
loUoWII: 

~ 

..... .. _._.-..... _._ .. _.-.-._._. 
PattI pet m_ 

-.-.-.-.-.-.-. r 1.0 

(J) A tolerance with rerlonal rertatra .. 
Uon M defined in 1180_I(n) Ie ellt&b
JiBbed for too realduea of 2,4-D (2.4 .. 
dJohlol'Ophelloxya.cetio aold). The toler
ance Incillde8 realdoea from the appU .. 
cation of 2,4-0 BIld ita N-oleyl-l.3-

Co",modlly .&1 11",,' 
,.,;tlo" 

RMpboniH '- '- '- ' - '- '- --.- .-.- .. - - , . / 0. 1 

(k) A toierancli that erplree on De .. 
cember aI. 1998. III eetabllabed for !'elll
does of tbe berblolde 2.4-D (~.4 .. 
dlchlorophencnyacetlo aold) resulting 
from t ..... nT"nllln t. n .... "f ~ "-0 .... t .. r nr 
amine In or 00 the raw agTicultllral 
commodity all (ollows: 

Comrnc<Jlly 

50) ... .". "-'---"- "-'-'- '- '- ' - " - ' - -. - ·- .. 1 

Pal .. "., 
",1110" 

0 . 1 

[41 Fa 820. Jan. 8. IBel, .. &mended lit 48 rn 
2:1:13. Jan 19. 11183: 51! rn ~oa. Sept :n. 15Il10. 
81 FR 13i29. Mar. 27. 1996] 

,180.143 DlproP11 l.oclnchoDierolUlte; 
tolel'allBa for re-'doe&. 

Toler1l1lcel are establlBhed (or nllR-
1l1'Ibie I"81Ilduoe or the iDBeot.lolde dlpro
p},1 leoclnohomeroDate, l'8!ultlng from 
dllrmlll appllcatloD. In raw a,cnr.ultuI1III1 
cammod! tillS as follows: 

0.1 part par mllJlon In mSllt, (at.. anll 
meat. byproducte or oaUIA. Iroate. boge. 
horses. aod sheep. 

O.IMH PfU't Jlel' million In milk . 

1:r7 I"ll161m, AI .... 23. 1m) 

1180.144 CybesaUni talenulI!" for rea
idaea. 

Tolerancel are cetabllllhelt for com
bined reeldueJI o( the peetlclde cybexll
tin (lrieyeloheQlhydroxY9tannalle ; 
CAS Reg. No. IS1.2I .. 1(}...6) and lte ofV11n
otln metabolltell (calculated R.S cybexs
tin) In or on the foUDwln, raw alrncul .. 
turaJ eonunodltlell: 

cn-oolty 

Almando _""_' __ ._ ...... _ .. _ .. _ . __ " _ _ _ ._ ... . 
Almando. ""110 ._._ .... . _ ._ .. _ .. ___ ._ . .. _ . 

ArfI ... ' ''- '-'- '-'-'- -.. - .. - .. - .-.. - - '-"- '- '" CdIo. lei ..... _._ .. _._. __ .. _ .. _ _ , _ _ ._ . __ 
CaI1Io. Iddne, _._ ,,_._ '_'_ '_"_ _ _ ._ _ .. _ _ .. 
CdIo. O- _ .. _._ ._ .. _._ ._ .... .. _. _ ___ .. _ ... 
Cotlll. m~ ,_"'" """"Y. M<) _._ ..... _ ._._ , .. 
ClrII • • "'l1li .. _. _ __ . __ .. ___ , __ .. _ ... ". _ 

CIIruo frutIIo _'_'_'_'_'_'_' _"_" __ ' ''_''_'' _ .. 
DoIIII. 1eI ,,_._._._ ._ ,, __ ._,,_ ._ . __ . _._ ...... 
ClaW. \II....,. '_'_'_"_""'_"_._." . __ .. .... _._,. 
Dom . ........ _ ._._ . ___ ._ .. _ .. _ ._ .. __ ,, _ , __ ..• 
DoaII. m~ (u" 1cIdMy.1veIJ _ .... __ .. .. __ • 
1lDm. mill' _ ... .. _ .. _ .. _._._._ .. _ .. _ , __ . .... _ .... 
Hoot. 101 .-.. _ .. .. - .. _ .. _ .. _._._ .. _._ .. ___ ._._ • 

P .... "'" 
"''''0'' 

05 
eo 

2 
0.2 
OS 
05 
02 
02 
2 
02 
os 
0.5 
O~ 

02 
02 

327 .. 



:§J 

til 
"
til 
"-
"
"o 
~ 

"
lrJ 

til 

;;;, 

~I 
~I ;1 
I· 

--: 
~ 
~ 

N 

a:: 
(.L.. 

'" ::D 

~ 
~ 

~ 
:::> 

P.·., _ . .. _. -_. 
e""""'tII ........ _ •.•........... -.•...... .....•........•. 
C1Il1I •. ItII ..•.•.••• ..••.•. _ .••.•..•••..••.•..• ..•• _...... .. , 0 

CoIIf •• m ... . ... .. .. _ •...• _ ..• ... _ .•..•. .•..•. _...... ... 0.1 

c:. ... me'" ~ •. _ .......... _.................. 0. I 

c...n C .... p' popa>m Iftd _HIcom) . _............ 5.0 
E990 ............. _ .•.•..•. _ .•.•.• _ ................. _ ••.. _.. 0.1 

0_.1111 .• . _ ....... _ ...................... _._ .. _ ...... _.. 1.0 

I':I"'~'. ",..at •. _ .. .. _._ ..•.. __ .• _._ .. _ ........ . _ ..... _ .. __ 0.1 

00eII. mNl DJPfOOUClO _ .. ••• _ ._ .• • _ .... _ ._ . _ •• • 

Haos .• '" ............... . _ .... _ ..... _ ............. .. . - ..... - . 1.0 

Meg •• "' ..... __ .• •••.•.•••. _ .•. _ ••.. _ .•••.•. _ .. ...... _. 0 I 

Haoo.. moll byIIIoduc:Ia _ ••••.•••••.•.. _ .... _._ •. _... O. I 
H ....... tal _ .•.•. _ .. _ .•. _ .. _ .•. _._ .• _._ ..•. _._ .•.. _ COO 

Kcrs ••. .,..,1 ._ .• _._._ ........ _._ ..... _ ..•..•. _._ .• _._. Q.I 

H .... I. "'.., b~ _ .•. _ ._ ..•. _ .•. _........ 0.1 

"'''10 _. __ .. _ ... _ ... _._ .. _ ....... __ .. _ ........ . __ 0.1 

~'I" ••. _ ... .... _ .. . ..... .. ..... _ ........... ... ............ 6.0 

Ioblh_. . ..... ............ _._ .... _ ............ _ .. _ 1.0 

0.10 . __ .... ... _ • . • .•. _ ... .. ... _ ............. _ ..... _.... 5 .0 

P ..... 10 . .... _ .. ... . _ .. .... _ ... .... _ ..... _ .•.•. _... .... .. 2.0 

P..,ulllwl, ..... _ .•. _. __ ._ .. . .. __ ... .. . ..... ........ • 40 0 

Poll".,. 1&1 ... _ . ...... . .. .... __ ... ... ... . ..... .. _ .. _ ... 1..0 

POUIIry. _til ._ .• "'" ............... ...... .••.•. • .• O. I 

Peullry. rnl'lll ~ ...... . .... .. __ ...... _ '_"" 0 I 

RIco . .. .. . . . _.. • .... . .. . . . _ .... ....... .. _ .•. _.. 50 

Ryo • .. • ..... . _ ..... .. _ ...... ..... _ .. . .. _ ...... . . ,._ • 5.1] 

Sl>no. ItII •. _._ .... _ ............ .. ..... ..... _. .. .... 1.0 

Stwro. ", .. I . _ ... . _ ...... _ ...... _.,... . .. __ ._ .. _ 0.1 

S ....... ",,,.1 byoroOuCb ..... ... .. .. ... .. . . ..... .• • 0 I 

So~m "",101 ..... _...... ..... . ....... '''_'_'' '''' . 5 0 

Wllell . . ................ . _ .•. _ .............. _...... .. .. .... 5.0 

(.109 FR 24068. May JD. J9fH) 

t 180.880 ~IIUII; tolllnlDc.N for rul· 
due .. 

A tolera.nce 1& established (or neg-
1111'1 ble residues of t.be berbiclde aBlllam 
(meth.Yl solfa.nUylcarbaJnJlte) In or on 
the raw qncllltural commodity sugar· 
CIl.DII a.t. 0.1 part. per million. 

liD FIt 25691. JUDe 17. 197&) 

f J80.381 PeDdimethaliu; tolerancea ror 
residue .. 

(a) Gene-ral. Tolera.nces are estab

l1&hed for the combined reBldues or t.he 
berblcMe pendimetbaJln (N·(l
etbylpropyl)-3.4-illinetlJ.yI·:!.6-
dlnltrobenzeoam1ne) and U.s metaboute 

H(I-et..hylpropyl)8mIDo)-2·met.byl·3.5-
dinltrobell2yl alcohol In or OD t.be (01-
lowlDi> raw agncultural commodities: 

Commodity 

&0 ..... I'me Idry. 111111'1 _ - ..... _._ •.•. _ ... .... . _ ... . 

II..". lOr1Ige _ ................ _ .. __ ..... ....... ........ .. . 

Be"",. ,..., .... _ .... _._ ..... _ ...... _ ............. _ ...... ... _ .. 

Ccm tDCldtr .............. _._ .• _ ............. _ ...... _ .... . 

Com. loraoo . .......... _ ..... _ ............. _ .• _ ........... . 
Cotl\. trull flroud"O _I. K>CWWAI ....... .. . 
CIlm. g'." . .... ..... _ .. _ •. _ .. . .. _ .......... .. _ ._. 
Cc::tb..Dn.setC ._._ .. _._._._ .. _ .. _ •. ___ .. __ .. _ ..•.. _. 

PIllS per 
mil, .... 

0. 1 
0.1 
0 .1 
0.1 
0.1 
0.1 
01 
0.1 

P .... .". ""&g_ "'_""_"_' __ '_"_"" __ "_'_"'" 
" ... ul. hay .. __ ...... _ ... .... __ ......... __ . ....... _ .. 

PHM hlAa _ .... _ .•.. __ .. __ .•..••.•. _ ..... .. .. . 

Pua (...pI "old pep) __ ."_._ ..• "".,._,,,. __ _ 

PoI8Ioea _. __ ._ ..... _ ................... _._ ......... _._. 
RIoe. grain ._ ....... _ •• __ ••.• _ ..... _ •.•. ___ ._ ..... .. 

Scrgtun. 10CIdw ........ _ .. _ •.•.• _. __ .. _ .... _ •••• __ 

~"I.,. ... I_~ •. __ .... _._._ ,_ .... _ 
Sar;hunI. 0111" • __ ._ .. _ ...... _ ..... _._ ........... _ ... . 
SoyboaNI ••.•.. __ ........ ... ....... .. _ .. . ....... _._ ••. 

~. I"",,,,, .•.... _ .• _ •.. _ .. ..... ___ .. _ .. .. 

5o)baana. hay • __ ..... _._._ ••. _ .. _ ...... . _ ........ . 

Suprcane _. __ •. _ .. _ .... _ .......... _ .• _ ... _ ... _._ 
SIJ,*""", ........ __ ._ • .. _ •. _ ..... _ .... _ .•.. __ • 

U .• 

0.1 
Oll 
0.1 
0.1 
GJII 
11.1 
A. 

0.1 
OJ 
0.1 
0.1 
0.1 
0.1 

(b) Sect/an 14 emerlltnCtI uernpt/oJU. 

Tlme·lImited tolerances are ea~ 

Uehed for reilidues ot t.be hllrblaldt 
pendimethalln In connection with lilt 
01 tbe pesticide under e&etlon )8 emil" 
geney exemptloDI! gra.nt6d by EPA. TIll 
toler-8.Ilcl!8 will expire and are revolnd 
OD the dates specified 10 tbe (olloW1.Qr 
lAble: 

~ 
P_ per E.oiPftIIDrIIfI ..... 

Irilhon ~ .... DIU 

foWIl NY. n", .-........... / 0 I ppm I :51311118 
M." oil ._._ ........ _ .... ,_.. 5.0 ppm 613'0911 

(0) Toll!74nCU with TegtOfllJl regutr. 
Lioru. Tolerances with regtonal ref' 
Istratton. BII deClned 10 IlBO.I(n). are .. 
tablhlbed rol' tbe combined reBlduee cd 
thl! herbicide pBDdimethalln (N-(I-e~ 
ylpropyl)-3.4-dlmet.hyI-!l.6-dlnltrobeD
zeoamlne] 8.Ild Ita metaboltte 4·[1-DIh

ylprop"l)amlno)·2-met.byl~.5-dlnItro

benzyl alcobol In or on the followllr 
raw agnoultural oommoditlee all !~ 

lows: 
Pllllp' 

eo_odl)' ... 

Oarfc •. _. __ • .• __ ._._ ... __ ._ .... _ ..... _ • . _._ .• ' r -11-; 

(d) Illdirect or tnaduerUnt reJldllll. 

[Reaerved] 

f4!1 P'R lfl2ll(l . Apr. 11. 1984. aa am&Dded Itl 
FR 3024. Feb. 3. 1918: M PR 1368lI. Apr. 5. 1_ 

M P'R 2M4D. JUDe 28. ISIlO: 68 FR Illl'7i. ,. . 

25. 19ICI: 68 Fit 33T72. June 21. 11193. 80 n i 

486aQ. Sept. :lIl. 1995; 6~ FR 28361. Na.y 23. lIIQ 

1J80.saa Be~ (~ .. etb)'I-J-pbeQt. .. 
prowDcU.taDlumaJlsj tolenmcet" 
~dUBL . 

(a) Tolerances are eBtabltahed lor till 
combined residaes oC t.be im80\laItt· -

38~ 

ftorn L{ 0 ~f=~ f6,(-/s 19>- / ~ I ~I), rot tV:> ~ ~ 1/ /'1Cf'), . 

the fOll0W1.q" ~w -5 •• "'-..w ...... _ w __ 

modlUea: 

Comnodhy Parta "'" mUllin 

ImDr* _._ .•.. _._ •. _._ .. __ .............. . __ ._/ G..5 
f'If'tU_ •• &t_ ._._ •• _._ ... .... __ . ..... _._. __ ._ .. ... ,.... ._._._._._._._ ..... -_._ ...... _-•. _.-. 
C..fIII .. _._ .. _ .• __ . __ .•. _ .•.•. _._ .• _ • . _._. 
CrIN. ~ _ .. ___ .. _ ... .. _ ... __ ._._. ___ ... .. _. 
0IIII ....... _,_,,_, ___ ,_,_,_, __ ,_._._ ...... _ . 

0wIt •• __ ••.•..•.. _. __ ._._ ..•.. _ .. ..... _._ .. 

a..IN ....... _._",.,._"._._._,, __ ., ..• ,,_ .. 
.. Ina. ___ .•. __ ._ .. _. __ •• .• _ ... ... . _. 
CIAnbera __ ._. ___ ._ ..... _ ....... __ .... _ .• .• ..... _._ .... _ . .. _ .. -. __ ..... _._ .•. _ ..... _ ... -.. _ .... _ ... _-_.--_._._. __ .. -._._._._ .•.. -.... . 
GoIII.III .. __ •• _ • . _. ___ . __ ._ •• _._. __ .•. 
GooiI,lIIbyp _. __ ._ .. __ ._._._._._._._._ • . 

..... 01II1II ._ •• _._._ •• __ •••• _._. __ • __ .. _._ • . 

00.- - .. -.-.- .--",.-.-.,.- ,,-.-,.- ._.,_. 
"" Id '_'_"."_'._'_" '_'_' __ ""_ ' __ " ".1IIbyp .. _ ...... __ ..... _ ..... _ ..... _._ ... __ ._ .. 
Il0;l.''''' ... -.. -.-....... -.-.--.. - .-.... _._ .. . 
Iaua.'" _'_'_'. __ "'''''.' .. _'''_'_''_''' ''' 
...... dIyp ........ . _ .. __ .. _-_ ...... _ .•. _ ... _.-

'--...... _ ......... -.. _._ .... __ ..... -•. _ ... . 
.. III _ ...... _._ ..•. __ ._. ____ ._._._ .... . ,...,.. ... _ ..... _ .. -.. _ .. __ ._ ..... _ ... _ .... _ ... . 
JIano ,.,,_._._ •. _ .,_ •.. _ •.• _,. ___ . __ • __ , .•. 

................. -. __ ..• __ ... __ ... _-_ .. _. .... _._ .. _ .. _. __ .. _._. __ ....•.•.. __ •. _._. 
""'" .... _ .. _._.-_._ .•. __ . ..... _ .•.• -•. _ .... 
~. l1li ._ •• _ •• "_._"_.,._,,,._._,, ••• _.,,_ •• _. 

....". mbw '--'-""--'.-"-'-'-.• -.-.-. 
~.!NII __ • . _._._._ .•. _ .••.••. _._._._._ ..... _._ .. __ ._._._---_._._ .•. _-._
... III •. _._.,._.,., __ ._. __ .,._. __ ", ._ 

..... mbrP --.. - .... -.----.-.... -.-.- .•.• ...... -_._ ... _._ .. __ ._ ... _._._ ... _._ .•. 
~ -'--""-'-'-'-'."--'-"-""-'-' .... -_ .. __ ._ .. _ ... _._._. __ .. _ ........ _-.. 

1$.11 
U 
fI..6 
o.s 
a.o 
'.0 

211.0 
4.0 
&.0 
11.1 
o..s 
o..s 
o..s 
8 
0.$ 
0.5 
05 
D.II 
D.5 
o.e 
0.1 
2 
U 

10.0 
15.0 
40 
01 
01 
0.1 
4..0 
0.6 
QJi 

QJi 

10.0 
0.' 

(b) Tolerance. with rearioWrel1l!tra.-
11011 are Bsta.bUahed for reeldulI6 of the 
.... otlcrtde benldll [2-mlltl!yl·:l-ph6l11'1· 
JI'OPyl) dilItaDDoaa.ne and Ita orpnot.1n 
llltabol1te. oalcUlated as benki. (20-

118thy1-:l-phenylproJIYI] diBt&.nnou.ne 
III or oa the raw agricultural cODUDod· 
ftI..: 

CcI/IIrnocIII1 

:... ~..::::::::::=:::::::::::::: I 
,. ,.. 

PVIII"", 
.".", 

4.0 
10..0 

.. FR. .... Sept. 23 ....... amended at U 
fa tIiIIl. Oat. 6. lDel; f7 P'R 21639. May 19. 
_ .. FI\ 12117. Mar. 23. lIND; 48 FI\ 3'l2lJ. 
.... n. uaa; G FR 80701. Alqf. 1. 11l8t; &l FR 

• FIb. 6. U88; &1 FR &SOl. Sept. 24. 1688; 
.nam. BepL. li.lIIl6l 

• 

t.;WUAVO~., ... ,_"._. ' . . 

Oaoro-:i.6-dl.nitro·N-propyl-p-toluldine) 
In or on the followiDa' raw AlTicQ]tura.l 

commodJtlea: 

CornnIocIIy 

CI:rItDt-..d ~_._. "_'_" __ '_"_"_"""_"_"'" 

p.".,. • . _ ._ .•. _.-.. _--•. - -"-'-"-'-"-" 

p ...... IinQO - '-" "---"-"-"-'. "-'-"-'" "--'I. ~ ___ ._ ....... _._._ ... .. __ ._ .. _. 
Punut. ~ ._._._ .• _._ ...... __ .. _._._ .. _ 

Seed III'dpod ..... II1II .. (~arcoJIIl'II) ... _ .. _ 

s..a l11li POd ..... II1I>I ......... "'_'_" __ . '" 
...., III'd POd~. "'Y ._ .. - ....... _.- .. - . 
Soybe- .... _ ...... _.-• .. _ .... _ .. _._ ....... _ .. _ . 
Sunllooorw....ta . __ .• __ ._._ ....... _ . __ ._ ... . 

(47 F1t 3048'7. July 14. 1S8Z] 

Pm. ,., 

""-DOI5 
DII5 
0015 
0..1)5 
D.I 
0..D5 
Q.I 
0.1 
0.115 
0115 

• 180.384 GlypbCMlate; tGlerallCOll for 
rei I due&. 

(a.) Gtml!ral. Tolerancee are estab
lIahed for the combined r-Mlduell of 
g~hDa&te (N-

(pboaphonomet.hyl),."c.lne) IUId Ita 
metaboJlte a.mJnomethyI pboephonlc 
acid reeultlng from the applloatlon 01 
the 1&opropyla.m1De salt of ,lnsboeate 
and/or the moaoamJDonlum .. l~ oC 

glyphoaa.te in or on the followiac ",n

cultural commodities: 

CornrnIdr 

........ .......... _ .... _ .. _._ ...... - .. _ .. _ .. _. -.. -

.u.tIo ___ ..... _._ ...... _._ ....... _ .. _ ._ .. _ .. _._ 

1tIICI .. laroge •.•.•• __ ._ .. _ ..... _._ .. _ .. _._ ... _ .. _. 

AIfaIt .. hili &11<1 My .. _ ........ _ ._ .. _ ........ _ .. ... 

AIIIlf .. 1wJ _ '_'_'_'_ '_""_'_ ""'''_'_'' __ '' 
.-n<na. 1aJ1I .. ..... _ .. ....... __ ._._ ...... _ .. _ .. 
Ahlhl ~ _ .• _ ........ __ ._ .... _ .. _ .... _._ ... 

~ .IottuIeIem '''_''_'''_'''''''''_'_'''''' 
~ ---"-,-,-"-,-,-,-,,,,,-,,,,,-,,,,, 
Aa:lIroIId grain .ra<:II __ . ___ ._",,,_._._,,_._ 
AIIItIWyI •. _. __ •••• _ ..... __ ... .. _._ .. _ ..... _ ...... . 

Aooc:.IIaI _ ' __ '_ """_" __ " _ '_ ' __ " __ "" 

~og- .... _ . __ ....... _._ ..... _ .. _ ._ .. _ .. _ .... 
IIenenu . __ ._ ... . _._ .• __ ._ .. _ .. __ .. _ .. _._._. 
BoeIa •. _ ..... _._._._ .. _ .. __ ...... _._ ..... _ ...... _._ .• 

... qor' - ....... "-'-"'"-' -'''''-''-''''''''' 
8e~ . __ ,,_._._._ .. . ... _ .......... _ .... . 
&.&.og.-- .-._ .... _ .. . ................ .. _ .. . _ .•. •. _ .. . 1Ii._ . __ .,,,_._._,,, .. _._._._,,,,,_._._._ 
Bramoor ... -•.•. ----.... .. - .--.--.. - .•.. -
CariIIIeI •. __ ..... _ ... _ •. _ .. __ .. __ ._._ .. __ 
CatamboIa "_ .• _. __ ,,, ___ , __ ,_,,_,_,_,,_ ._._. 

CaneD _ .... _._ •••. _._ .... _._ ..... _._ ........ __ . 

CdIe. '**'-r .-.-_. __ .,,,_._ .. ,,._._._. __ . 

~. -'-"-"---" "-'-"-'-" " -'-"" 
CAI_ .. _._. __ ._. __ ._. __ ._._ ...... _._ .•.. 
c~ _., ,,,. __ ._._. __ ,,_ .. _._ .. _._._ .. 
CIidoorr •. - .--.--.- .. ---.-.. - ... .. -.. _-.. , 

-per ,...., 
02 

:/00 0 
1110 
0.2 

200.0 
I 

25 
0..2 
OJ 

:/00.0 
02 
0.2 

200.0 
cu 
cu 
02 

20011 

DZ 
200. 

0.2 
02 
G2 
4..0 
0.5 
CI.2 
0.2 
o.J 

S83 

.~. 



CD .... 
o 
(§l 

VI 
0.. 
VI 
0.. 

0.. 
0.. 
o 
~ 
0.. 
W 

VI 

:..... 

01 
Ir: 
CO) 

CO) 

~I ,., 
a.-: ... 
;1 
=1 
~ 

~I 
a> 

:1 
0

1 

§ 180.J6.C 

Commodity 

0IIua. InJiI:s .• .•• _ .••• .. .•••.• .•. - , ,,, ., ,,,,,,. 

CIIruo ............................. ....... - .. ....... - • • 

Cln.. PJ/P. Gted •. • -....... ....... -......... , . ,- • 

f'A'1CI)8 beana .. - .. ,- ,-, ..... _ ..•. _._ ... .. _ - -

~ ......... , . .... ...... .......... ...... . . 
Cot ..... beono . .. . ,_ ••. - -• • • , ..... - "'" .-' 

C""'- .... d. """0 ........ .... ............... , 

r"," n-'d.o'"'" ................. - ..... ... - . -
Com ft-"l. .,,,.., .. ...... .. ...... - ....... -. 
C<>r."", 1I>/2.00I ..... - ••••• , . • • - -- • . - .. 

C<oI:nro. P\.ay •.• , . . . ............. .. . . - •• 

C.~ _" "'''''''''''* ...... -............... . 
CC"I!Ct"\,efl(j _. _ .. - ' - - _._.,- - _ •• - -.-. 

C",.,4:Jen1e, • _ _ ._ .• ..•.• - _. _ .. _ - ... - . _.- -

O,tM .. ___ .. _ . . ... __ ... .. _ .. - •. - ,- --, 

F"I-OJI _ ... ___ ..... _ - "- .. _ .. .... - ,, - _ . 

rigs ... _ ... . _._ .. __ ., .. __ ..... ,. - . - .- .- - ,-,- . 

F .. h . .. _._ ... .. . ....... ... . - ... ... - •• ..• -

Ft'll'aQ" ;'1.»" .. _ .. - ... . - .- ._ , ... - .......... -
r"IIRQe tequrncn 'ev:.p( ~nI and PMlnub) 

~",rtI. ,~II, 8nd btrrte .... . ..... _. _ - _ .. - -

Ge-"'o .. -. - ._,. .- -.- "._ .. _. -"--
GO&I,. hJdney ... _._ .. - -.- .... . - _._. -.- _ . 

G.,ae •• II"'. . . ... . _ -. _ ... '-" _._ .. _ .. _ .. -
Gn/n C70j)' ( ..... pI ...... ~ """" oW. ond g,oJn 

'D"iJlhUml . _._ . . _ .. •.. - -"- -.-.. - - _ .... -

G,IIP8' . _ .. _.. . . ... . - - .. - .... _. -'-'- ' 

0'1t",,.. b.,ge . . . , _ .' .•. ,- ._,- .- " - - - .-.. -' 
CJ.ucrvu . .... .. . ._ ._ - .. - - _. _.- _._ .. 

1100'· -..., -.-.' - _ ..... -.- •.• - ' - - •. 
1109' /how _ _ _ ... , - ...... - . - ... -'- .. 

lk"1e,.dnh ___ . __ ._ . __ ._._ - ..... _ -

'''{'f"'.S. klc1tw, . _ .. _,_ - - _., ._.- _._-
"0t"J.4S. U."." . ... _ .. .. ... _ •• __ .• __ .. _ ... _. 

.btx>.caba •. _., • - ... - - .... -.- -" '-' 
Joddrull _ ._.,. "" __ ..... . _ •. _._ ... __ • 

I("""'nli. _ ... __ .... . _, __ ,_. __ ._. __ ._._ . 
1 ~.t,. YlIOatll!lltllai • .- - •• - ...... . - .- .. .. - - .. -

l(!f'lOen • . .. _ .- ___ '- ' - " - '- '-"-'" .-"-'-' 
l ~ _ _ ... . _._ . ... .. ............... - .-

M.,.". sopoIe _ ... . . . - . . . . . .... , .. , - - .. -

~'Ilnqoe . ... _ , , .. __ .- ...... - ''' ' __ .. _ .- . _._.'. 
"")11 I$4JS. ~Q&rt:8A8 _.. . _ . __ ... .. ... _ .. _ .-

"\Its _ . __ . _._._ ....... _._ .... .. -
O.u. J'Aln .. __ ._ •. _ . __ ._,. - - .. - .... - .. - ...... . 

01. palm • _ • _ .. . __ • • ................ - - . 
OJ .... , . _ .... _ ..... _ . • _ . . _. ____ .... _ . .. . - " 

0, ..... ,mpot1Dd _ .. .. . .. ........... . .... _ ."-'-" 

Ordotll'dl1U11 •.•. _ ••.• . - .. ... - ............... . 

P"""M . . ...... ... _ ...... _ ........... _._ ._ .. . 

Ps!"S"'~ __ . __ ._ .. .. - .- '- .... _ .. - - ...... - - ,, - ' 

P .... ion &~ _._ .. _ ., _._ ... ............ .. .... . _ .. 

~!I""llD'. . . __ ._ .. _ ... " .. ..... - ._.- .. _.- - ,. 

Pearout. Nry _. _____ ..... _._., .. - . - . . . -.- • 

Pe"fuJi hullJ _ ... _ .. _ . .. _ .. .. __ .. . ... .. __ . - '-

P-!iII'IJ'IS .. . .. _ •• , .... . _. _____ -_ ._ . _ ~_ 

P.""",mI", •• _ .•.. . __ . __ . , ... . . - ._ .• • 

Pf"',irr'1""()r"\l .. _ .... _. __ • • _._ ,_._ , .. _. __ .. 

F, ... ap:bI . .. . __ .. . • • . .. . . . .. . 

P •• ~cho ""I> __ ••• .• -... - ....... - - .. .. , .. . 
""=",,. fr"t1t'lJ _ _ ........ . .. _ _ _ • __ .. . _ ... _ __ •. _ . _. 

Pctlo.., .""'.. _ . .. ......... -...... ---.... -. 
Peu..... • . . .. ... -.• - -"' ''- - ... - .... 
Pou'try. lOd""r . • . • . - .. . . - .. , . •• 
Po.,try II'f1If • , _ . ... ... __ . _ ... . ,, __ . - ,_ . '" .. 

R .. ",t., ... ... .. __ .. ... .. __ .. _,,_ .. . _--,_._-
II~ • . • . .. ... " ._ .. .... - -

n,-.g, ... . ... _ ____ . .. ..... - - ..... -. 
SalIiIy - ' - " .. . - - _ .• . •. _ .••• •. _ _ ... . 
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(b) Sec:Uon II enterf1enC)l uemptfDfII. 

[Reserved) 
(0) Tolerance.r with ,eglDn.a.J r~1Tt

tiolU. [Reserved] 
(d) Ind'rect or 'nadvtrrUn' rendutJ. 

TolenLDces ue established for the COlt 

blDed reelduce ot glyphollate f1 
pbosphonomet.hylgl,yclne) and Ii 
mstaboUte amlnometbylphospllClllll 

acid. reeult.ln¥ from tho use of Imp. 
tlOD water containing residues of U 
ppm following applleaLloD-II 011 II 

&round aquatic attes. at 0.1 ppm DO till 
crop P'Oop(np citrus. cucurbl1.1l, 10"" 
gl'1Ul868. foratre legum68. [rulLlng 'tit 
tables, gnln crops. leafy vell'otabla 
nuta. poroe lrul~. root. crop vegetabl .. 
seed ILDd pod veaet.a.blea. stoDe D1III. 
and t.be IDdlvldual commodities cotto 
seed. hope. and a.voca.doa. Where to .. 

&nces are estabUahed at. hlgber 181111 
(rom other uaea or glypho611.te 10 Dr III 

t.hs subject crops. the higher toleruat 
should &1ao apply to residues trom III 
&.QOA-tlc uaes olted In this paragraph. 

1«.5 VR 0011. Oct.. I, 1980; 62 FR 17729.1'" 

Apr. 11. IIWT) 

EDM'ORIAL NI7l'II: For FBDEILlL RIlOIITIJI 01-

tatiODa &frecU~ t 180.384. see rJat or GFR 

8eot.loDa AIreot.ed 10 We Flndlog Aldll aeo· 
ClOIl of tbla yolwne. 

11841.886 Oelhlllnone; tolerance. for 
rMlc1UeI. 

Tolerances are estabUabed for reBJ· 
does of tbe f'uDg1clde oot.hlltnone (2· 
Dct.YI-3{:lH)-leothluolone; CAB Reg. No. 

~~I) In or on the following raw 
lIT10wtureJ oODUDodltJes derived from 

pl&.nte grown from trea.ted sead: 

CcrnntOdllJ I P=: 
=!:.,IQ.~:: ~:::::::::::::::::::::::=:::::.~ : I ~. ~: 

I" FIt 13Ola. Mar. Zl, 1117e. as ameoded at 62 

PR mJIJ. AUIJ. 2'1, 1987; 6S J'R. 23381. JUDe 22. 
I .. ) 

1111O.S87 n.()otyl bloycloheptenedlcar
buimJde; tcJlenmcea for reeidaetl. 

Tolerance. are established for reel· 
dUllS or the lueotlolde n'oetyl blcyolo
hepten&-diclUboxJmJde, I'1lllultlnlr (rom 

dermal application. In ra.w aer1cultural 
commocU ties as Collowa: 
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III P1I 112117. Jaly 1lI. 11l'18; U Fa 32428. AGI'. 

S. IfNI) 

118O.SI8 Metolaoblol'l toleranoe. for 
....Iduee. . 

(a) General. TolerllOo8a are sst.ab
IlDIHl for the combined residues (ft-ee 
&ad bound) oC t.be herbicide 
metolachlor (~bloro-N-<3-8thyl-O-

IIIl1tbylIlben,yl)-N·(:l-methoxy·]· 
mlltby\etb,yI)a.cstam1de] and ItA met;a... 

boUtea, determJned IIJI the derivatIves. 
1-{(:a-ethyl'~methylphenyl)am1.no)-l. 

)II'Opano\ ILI1d 4-(Z-ethyl·6-methyl-
pbaDYI)'2-hydroKy·6-fnetbyl·~morpbo. 

UnoDS. eaob exprsB8ed lUI the parent 
CIOmpound. In or on the raw acrIeul. 
taraJ oool1Dodltlell. 
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