
RFCA Stakeholder Focus Group 
Meeting Agenda 

When: 

Where: 

October 11,2000,4:30 - 6:30 p.m. 

Broomfield Municipal Hall, Bal Swan and Zang’s 
Spur Rooms 

4:30 

4:40 

4:50 

5:05 

5:20 

6:lO 

6:20 

6:30 

Introductions and Agenda Review 

Recovery and Revegetation After the Hanford Fire - Mary Harlow 

Presentation and Discussion of Path Forward for RFCA Stakeholder 
Focus Group - RFCA Agencies 

Report-Back from RFCA Agencies on Influence of Focus Group on 
Decision-Making - RFCA Agencies 

Group Discussion of Evaluation Criteria from Matrix - Getting to 
Specifics - Focus Group 

Topics for Upcoming Meetings 

RSAL Update (DOE, EPA, CDPHE) 

Adjourn 
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Input from W C A  Focus Group 

What we have heard: 
resistance to changing surface water standard 
expectation that ecological impacts will be 
mitigated by 
cleanup 

. agenci .es and not be a factor limiting 

need ror extensive technical ,data as basis for 
discussions on potential trade-offs 

. . willingness to work with agencies in using 
CERCLA process and criteria 
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Input fromlRFCA Focus Group 

What we have heard: 
frustration at pace and process for RSAL 
review 



Input from RFCA Focus Group 

Limitations 
No agency decisions 

. 4 Not much time has passed 
Focus Group 
Only limited 

does not speak with one voice 
Focus Group engagement on trade- 

offs and implications thus far 
We can share how this process has influenced 

thinking; too soon for influencing actions 



RFCA Stakeholder Focus Group 
October 11,2000 
Meeting Minutes 

Introduction and Administrative 

Reed Hodgin began the meeting explaining that the meeting room would again be 
arranged as an open square table to foster better communication among the 
participants. Those who wished to join the conversation were asked to sit around the 
table; those who attended the meeting to answer technical questions or to observe were 
seated behind and around the square. 

A participants list for the October 11, 2000 RFCA Stakeholder Focus Group meeting is 
included in this report as Appendix A. 

Reed reviewed the Focus Group purpose. 

Reed reviewed the agenda for this meeting. 

The September 27, 2000 RFCA Stakeholder Focus Group meeting minutes were 
reviewed and approved with the following modification: Dave Abelson of RFCLOG 
and Rich Horstmann of CDPHE stated they had not been included in the September 27 
participant's list, although they had attended that meeting. 

Wildfire Impacts on Vegetation at the Hanford Site and INEEL 

Mary Harlow, City of Westminster, presented a briefing to the group on vegetation 
impacts from Summer 2000 wildfires at the Hanford Site and Idaho National 
Engineering and Environmental Laboratory (INEEL). Her summary, titled "Report on 
Re-vegetation at Hanford and Idaho National Laboratories as a result of recent fires," is 
attached as Appendix B. 

Mary indicated that 900 acres of undisturbed land at the Hanford Site were burned 
during Summer 2000 as the result of a wildfire. The fire produced 80-foot high flames 
from six foot tall vegetation. The flames were fanned by 35 mile-per-hour winds. The 
wildfire created its own weather. 
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RFCA Stakeholder Focus Group 
Meeting Minutes 

Broomfield City Hall 
October 11,2000,4:30 p.m. - 6:30 p.m. 

Vegetation affected by the fire included rabbit bush, sagebrush, sage, and Russian 
thistle. Agreements with the Shoshone-Bannock Indian tribe will require revegetation 
with seeds grown locally on the site. Sagebrush is being used in the revegetation effort. 

A problem has been noted in the post-fire environment at Hanford. Burned areas were 
sufficiently denuded by the hot fire that significant sand and dust resuspension are 
occurring. Sand is infiltrating into buildings, causing problems with filtration systems 
and machinery. Hanford is using a soil surfactant to bind the ‘loose sand and soil, 
reducing the amount of wind erosion until revegetation can progress. 

Mary also briefed the group on vegetation impacts following a wildfire at INEEL 
during Summer 2000. The INEEL experience was influenced by the type of ecosystem 
at the site - high desert grassland. Historical experience with fires at INEEL has shown 
that the grassland will recover from a fire best if left alone - deliberate reseeding is not 
as effective as natural revegetation. 

INEEL has also experienced problems with wind erosion of loose soil following the 
wildfire. The water and 
airborne dust are sometimes combining to produce windborne mud. 

The site is using’water spray to mitigate resuspension. 

INEEL does not conduct prescribed burns because the community is already sensitive 
about smoke nuisance from controlled agricultural burns. 

A group discussion followed Mary’s presentation. 

David Abelson (RFCLOG) mentioned he had seen a newspaper article regarding dust 
problems after the fire at INEEL. He will provide a copy of the article for the next 
meeting packet. 

A member of the Focus Group asked if there had been any studies on air resuspension 
after the fires at Hanford and INEEL. Mary answered that she was not aware of any. 
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Meeting Minutes 

Broomfield City Hall 
October 11,2000,4:30 p.m. - 6:30 p.m. 

A member of the Focus Group asked if RFETS had conducted any recent vegetation 
studies at the site, including vegetation uptake of radionuclides. Joe Legare of DOE 
agreed to research the last vegetation study completed for the site. He also stated that 
the Rocky Flats Wind Tunnel Tests report will be issued in November 2000. It was also 
noted by a member of the Focus Group that information on Los Alamos National 
Laboratory’s resuspension work will also be available in November 2000. 
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RFCA Stakeholder Focus Group 
Meeting Minutes 

Broomfield City Hall 
October 11,2000,4:30 p.m. - 6:30 p.m. 

Path Forward for the RFCA Stakeholder Focus Group 

Joe Legare gave a presentation on the path forward for the Focus Group. The path 
forward as recommended by DOE was based on key upcoming regulatory and decision 
documents that will define the cleanup process at RFETS. John Corsi of RFETS 
compiled and summarized the information in an Environmental Decision Matrix 
timeline and discussion document (Appendix D). Joe emphasized that the path 
forward is preliminary and that input from the Focus Group is strongly requested. 
Representatives from both CDPHE and EPA indicated that the proposed path forward 
is sufficiently draft that they had not yet reviewed DOE’S ideas and would be 
examining the proposal in parallel with the Focus Group. 

The path forward focused on twelve environmental restoration decision processes for 
which RFETS would like input from the Focus Group: 

RSALs 
903 Pad 
ER RSOP 
Soil Management RSOP 
Industrial Area SAP 
Buffer Zone SAP 

Present Landfill Remediation Project 
Original Landfill Remediation Project 
Solar Ponds Remediation Project 
RIDD 
Site Water Balance Study 
Land Configuration Study. 

DOE presented the following information for each decision process: 

AlphaTRAC, Inc. 
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RFCA Stakeholder Focus Group 
Meeting Minutes 

Summary 
Decision-making schedule 
Key policy questions to be resolved. 

Broomfield City Hall 
October 11,2000,4:30 p.m. - 6:30 p.m. 

Joe requested that the Focus Group reviev the timeline and summ 
submit questions and suggestions to John Corsi. 

ry document and 

A short discussion by the Focus Group followed the presentation. A member of the 
Focus Group suggested that the decision documents should be reviewed periodically 
for validity and lessons learned when the remediation program defined in the 
documents occurs over a long period of time. Another Focus Group member asked 
how the RSALs, 903 Pad, RFCA Integrated Decision Document (RIDD), and Water 
Balance document will interface with each other. Joe responded that the RSALs must 
be established prior to completion of the plan for 903 Pad remediation. In addition, the 
RIDD will incorporate the integrated water management strategy. Joe also stated that it 
is in the site’s interest to complete the RIDD before 903 Pad decisions are made. 

A member of the Focus Group suggested that the erosion and transport study should be 
included in the timeline and path forward. John Corsi agreed and committed to revise 
the decision matrix accordingly. 

Report-Back from RFCA Agencies on Influence of Focus Group on 
Decision-Making 

DOE, CDPHE, and EPA provided their first report-back to the Focus Group on the 
influence that the group is having on decision-making by the RFCA parties. 

DOE 

Jeremy Karpatkin of DOE made a presentation on the influence of the Focus Group on 
the DOE’S decision-making (see Appendix E). He indicated that, although it was very 
early in the decision-making process, a number of key messages had already been 
received: 
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RFCA Stakeholder Focus Group 
Meeting Minutes 

Broomfield City Hall 
October 11,2000,4:30 p.m. - 6:30 p.m. 

' resistance to changing surface water standard 
expectation that ecological impacts will be mitigated by agencies and not be a factor 
limiting cleanup 
need for extensive technical data as basis for discussions on potential trade-offs 
willingness to work with agencies in using CERCLA process and criteria 

0 

0 

CDPHE 

Steve Gunderson of CDPHE stated that he agreed with the influences described by 
DOE, and added the following from CDPHE's perspective: 

There is a strong preference for excavation of contamination 
The Site must demonstrate when excavation is not feasible 
Engineered barriers are on the table, but there are concerns 
Surface water must be protected 
Remedies must work for stewardship. 

. 

EPA 

Karen Reed of EPA listed the following messages received by her agency: 

Stewardship is important, and 
Schedule is important. 

Ecological issues must be considered 
NRC regulations are a topic for discussion 
Water quality protection is critical 

A short discussion followed the statements by the agencies. One Focus Group member 
asked for input from the agencies on what was needed from the Focus Group. The 
discussion brought out that the,agencies would like the Focus Group to focus on key 
questions that would define the remediation decisions (including those presented in the 
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RFCA Stakeholder Focus Group I Broomfield City Hall 
Meeting Minutes October 11,2000,4:30 p.m. - 6:30 p.m. 

Path Forward discussion and others that the Focus Group may decide upon), and a 
desire on everyone's part to move from general discussions to evaluation of hard 
information. 

A concern was voiced among the Focus Group that a "one-size fits all" approach would 
not work at Rocky Flats - each source area must be addressed separately. 

Focus Group Discussion of Evaluation Criteria from 903 Pad Alternatives 
Evaluation Matrix 

The Focus Group discussed the evaluation criteria that had been included in the 903 
Pad Alternatives Evaluation Matrix used in the group exercise on September 27, 2000. 
Key points made by members of the Focus Group during the discussion included: 

Human Health Protection 

There are two threshold criteria on the lis't (objective criteria that must be met): risk 
to humans from radiation to and the surface water standard (0.15 pCi / 1 ). 
The other criteria listed under human health should be considered as modifying 
(balancing) criteria. 

Stewardship: 

The need for institutional controls should be minimized 
The objective for the Stewardship Cost criterion should be to minimize the cost of 
Stewardship 

Ecological Impacts 

Major damage to the ecosystem should be avoided 

AlphaTRAC, Inc. 
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RFCA Stakeholder Focus Group 
Meeting Minutes 

Broomfield City Hall 
October 11,2000,4:30 p.m. - 6:30 p.m. 

However, if a choice must be made between protection of human health and 
protection of the ecosystem, human health protection must be considered the 
priority 

cost 

The site should manage costs so that moderate'costs can be absorbed in the available 
budget 

Human health is separated into 2 groups: 

Modifying - other risks. 

General 

Threshold - risk from contamination, and 

There is a minimum we must do - as reflected in the threshold criteria. What we do in 
cleanup beyond the minimum is discretionary. That is the area in which trade-offs can 
be discussed among balancing criteria. 

Everyone should look at the CERCLA guidance on evaluation criteria, as it is much 
more specific than our discussions; i.e., long-term effectiveness equals stewardship. 

Protection of groundwater should be considered as an evaluation criterion. 

Air quality standards should be included as threshold criteria. 

Discussion of Schedule and Path Forward 

The group discussed and modified its schedule to accommodate the upcoming holiday 
season. The next meeting will be November 8,2000. 
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RFCA Stakeholder Focus Group 
Meeting Minutes 

Broomfield City Hall 
October 11,2000,4:30 p.m. - 6:30 p.m. 

The Focus Group will begin its discussion of RSALs at the next meeting. 

Adjournment 

The meeting was adjourned at 6:35 p.m. 
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Appendix B 
Mary Harlow: Report Of Re-Vegetation At Hanford And Idaho 

National Laboratories As A Result Of Recent Fires 
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Appendix C 
Joe Legare: Presentation Of The Path Forward For This Focus 

Group 
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Appendix I3 
Jeremy Karpatkin: Presentation Of The Influence Of The Focus 

Group On The Agency's Decision-Making 
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October 5,2000 

- 

Dear Stakeholder: 

The Rocky Flats Cleanup Agreement (RFCA) Stakeholder Focus Group will meet at the 
Broomfield Municipal Center at One DesCombes Drive, on October 11, 2000 from 4:30 
to 6:30 p.m. A technical discussion meeting will be held in the Bal Swan room at the 
Broomfield Municipal Center from 3:OO to 4:15 p.m. The Focus Group meeting will be 
held in the Bal Swan and Zang's Spur rooms. We will continue our discussion of 
remediation strategies for the 903 pad by addressing the evaluation criteria from the. 
matrix - getting to specifics. The agenda for the October 11 meeting is enclosed 
(Attachment A). 
The meeting minutes from the September 27, 2000 RFCA Stakeholder Focus Group are 
enclosed (Attachment B). Also enclosed are the following background materials 
requested by the Focus Group at the September 27, 2000 meeting or identified by the 
RFCA Parties: 

i 

Definition of "Waters of the State" (CDPHE, Attachment C) 
Analysis of the Focus Group Evaluation Matrix Exercise (Hodgin, Attachment D) 

0 Draft Memo: Public Process for RSALs (Karpatkin, Attachment E) 

You are encouraged to attend the technical discussion session for these materials that 
will occur in the Bal Swan room at the Broomfield Municipal Center from 3:OO to 4:15 
p.m. on September 27, 2000. We will have subject matter experts available to answer 
any questions on the packet information. 

Also, the RFCA agencies will provide information concerning the Radioactive Soil 
Action Levels (RSALs) review process at the technical meeting. 

Please come to the October 11, 2000 meeting prepared to discuss your views on the 
evaluation criteria from the evaluation matrix and how they should be applied. Please 
include in your thinking: 

(Over) 
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RFCA Stakeholder 
October 5,2000 
Page 2 of '2 

0 Which evaluation criteria should be objective and measurable (e.g., "Meet Surface , 

Water Quality Standard On-site") and which should be more subjective ( eg ,  
perhaps "Community Acceptance"), 
For objective and measurable criteria, which ones should have thresholds or levels 
that should be protected (the water quality standard is an'example) and which ones 
should involve a relative comparison from alternative to alternative (such as, 
perhaps "Reduction of Toxicity, Volume, and Mobility"), 
For subjective criteria, how should the criteria be addressed so that alternatives can 
be evaluated (for instance, how should "Community Acceptance" be gauged?), 
For all criteria, what specific information should be gathered in order to conduct the 
evaluation, who should gather the information, and how should it be reviewed. 

0 

0 

If you need additional information to prepare you for the Focus Group discussion on 
October 11, please contact the subject matter experts listed in the packet, or call 
Christine Bennett of AlphaTRAC, Inc. at 303 428-5670 (cbennett@alphatrac.com). 
Christine will help to find the appropriate resource for you. 

Please visit the RFETS RFCA Stakeholder Focus Group website at www.rfets.gov and 
click on Stakeholder Focus Group to access background information, meeting minutes, 
etc. electronically. You may call either Christine or me if you have any questions, 
comments, or suggestions concerning the RFCA Stakeholder Focus Group or the 
upcoming meeting. 

Sincerely, 

C. Reed Hodgin, CCM 
Facilitator / Process Manager 
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Stormwater Runoff Water Quality Science/Engineering Newsletter 
Devoted to Urban Stormwater Runoff 

Water Quality Management Issues 
* * * * *  

Volume 3 Number 6 
October 11, 2000 

Editor: Anne Jones-Lee, PhD 
Contributor to t h s  Issue: 
G. Fred Lee, PhD, PE, DEE 

* * * * *  
Contents of this Newsletter 
PastNewsletters have discussed the various aspects ofthe aquatic life toxicity probleminurban area 
and some agricultural area stormwater runoff. Newsletter Vol. 3 No. 5 of last July, presented a 
preprint article summarizing issues pertinent to developing TMDLs to control aquatic life toxicity 
in urban stormwater runoff that is due to the OP pesticides diazinon and chlorpyrifos. This paper, 
“Development of TMDL Goals for Control of Organophosphate Pesticide-Caused Aquatic Life 
Toxicity in Urban Stormwater Runoff,” will be presented at the Water Environment Federation 
national meeting that will be held in Anaheim, CA, from October 16 to 18, 2000. This Newsletter 
presents many of the text slides that will be used to present this paper at this meeting. These slides 
summarize many of the key issues that need to be considered in developing a technically valid cost- 
effective TMDL for OP pesticide-caused aquatic life toxicity. The key issue being addressed in 
the presentation of the paper is the development of an appropriate TMDL goal. 

i 

There is considerable controversy about what should be the TMDL goal for OP pesticide-caused 
aquatic life toxicity. As summarized in the slides presented below, none of the current proposed 
TMDLgoals are appropriate for restricting the use of OP pesticides because oftheir adverse impacts 
on the beneficial uses of waterbodies. As currently proposed, they could underregulate as well as 
greatly overregulate appropriate use of OP pesticides. OP pesticides are useful products to the public. 
It is important to appropriately regulate the aquatic life toxicity caused by them so as to protect the 
beneficial uses ofreceiving waters for urban stonnwater runoff without unnecessarily restricting their 
use. As discussed in the papers and summarized in the slides, several of the current OP pesticide 
TMDL toxicity goals, such as the California Department of Fish and Game water quality criteria, will 
effectively ban many of the current uses of diazinon. This ban will result in substitution of other 
pesticides that could readily cause the same, if not greater, problems. 

A basic problem that needs to be addressed is that the US EPA Office of Pesticide Programs (OPP) 
registration ofpesticides does not adequately evaluate the potential for the pesticide to cause aquatic 
life toxicity in urban and agricultural stonnwater runoff. There is a vast arena of pesticides that are 
already registered that could be used as substitutes for the OP pesticides. Already, there is substantial 
shift away from the OP pesticides (diazinon and chlorpyrifos) to pyrethroid pesticides by both 
commercial pest control operators and the public. As summarized in the slides presented below, a 
number of the pyrethroid pesticides are as toxic to certain zooplankton as the OP pesticides. While 
there is general agreement that there is need to effectively screen the pesticides that substitute for the 
OP pesticides prior to substitution, there is no formal mechanism today to require a comprehensive 
evaluation of the substitute pesticides’ potential to cause water quality problems prior to large-scale 
substitution. 
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It is important to understand that the recent US EPA action announcing the registrants’ withdrawal of 
registration (see announcement below) eliminating the use of chlorpyrifos in urban areas will mean 
that the issue of chlorpyrifos-caused aquatic life toxicity in urban stormwater runoff will soonbecome 
a non-problem. The author and his colleagues’ work in Orange County, California, have shown that 
in recent years over 100,000 lbs (ai) of chlorpyrifos are used each year on residential properties by 
commercial applicators and the public. Within a couple of years, as the chlorpyrifos phase-out is 
implemented, over 100,000 lbs of some other pesticide(s) will be used in place of chlorpyrifos. h 
recent years, about 25,000 lbs (ai) per year of diazinon have been used in Orange County by 
commercial applicators. It is estimated that at least an equal amount has been used by the public 
acquired through over the counter sales. It is of interest to find that about 25,000 lbs of pyrethroid 
pesticides have been used in Orange County by commercial applicators. There is, however, 
increasing use of these pesticides by the public as a substitute for the OP pesticides. 

It is clear that the current regulatory approach for protecting the beneficial uses ofsurface waters from 
pesticide-caused aquatic life toxicity is significantly deficient. There is an urgent need for legislative 
action that would empower/require regulatory agencies to properly evaluate the water quality impacts 
of all pesticides that have a potential to be present in urban stormwater runoff as well as agricultural 
stormwater runoff and discharges. Without this type of evaluation, the public/ agricultural interests 
will be playing “pesticide roulette,” substituting one pesticide that is potentially a problem for 
another, which may cause even greater environmental problems than the pesticide of concern. 

As part of the work that Dr. G. Fred Lee has been doing for the Sacramento Rwer Watershed Program, 
he has advocated that this programadopt a different approach for detecting/managing the water quality 
impacts of the large number of pesticides used in the Central Valley of California. He and Dr. Jones- 
Lee have developed a proactive approach for evaluating pesticide impacts to the beneficial uses of 
waterbodies. Presented below is the current version of this proactive pesticide water quality impact 
management approach. Drs. Lee and Jones-Lee’s proactive approach is similar to that recently 
recommended by Kuivila (2000), where she recommends, “Future monitoringstudies should include 
a careful evaluation of which pesticides are, or are not, being analyzed. ” 

Proactive Approach for Managing Pesticide-Caused Aquatic Life Toxicity 

Anne Jones-Lee, PhD and G. Fred Lee, PhD, PE, DEE 
G. Fred Lee & Associates, El Macero, California 

Phone: (530)753-9630 - Fax: (530)753-9956 
Email: gfredlee@aol.com - Website: www.gfredlee.com 

Over the past half a dozen years, several groups in California have been studying the aquatic life 
toxicity that is present in stormwater runoff fromurban and some agricultural areas that is attributable 
to the use of the organophosphate (OP) pesticides diazinon and chlorpyrifos. These pesticides are 
sufficiently mobile from their point of application so that they cause aquatic life toxicity to certain 
forms of zooplankton (Ceriodaphnia dubia and Mysidopsis bahia) in the receiving waters for the 
runoff from the area o f  application. This toxicity was originally discovered in urban stormwater 
runoff associated with monitoring runoff from urban areas in the Sari-Francisco Bay region for 
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assessing the impacts of constituents such as heavy metals that are present in the runoff waters above 
water quality criteriaktandards. It was also discovered in the early 1990s, through the work of Dr. 
Chris Foe of the Central Valley Regional Water Quality Control Board in investigating aquatic life 
toxicity in the San Joaquin River and its watershed. It was found through the use of TIES that the heavy 
metals present in urban stormwater runoff were not in toxic forms; however, there was appreciable 
toxicity due to the OP pesticides diazinon and chlorpyrifos. In agricultural areas, the toxicity is 
associated with the use of these pesticides on agricultural crops in the Central Valley. The 
Sacramento River, Feather River, San Joaquin bver ,  Delta, and Upper San Francisco Bay are toxic 
each wintedspring due to the use of diazinon as a dormant spray in orchards. 

In recent years, in both urban and residential areas, increasing use of pyrethroid-type pesticides is 
being made as a substitute for the OP pesticides. According to Kuivila (2000), there are over 150 
pesticides used in the Central Valley of California. Very few of these are being monitored for their 
potential impacts to aquatic organisms. Further, a critical review of how the US EPA Office of 
Pesticide Programs, as well as the California Department ofpesticide Regulation, reviews pesticides 
in connection with registering their use shows that this review falls far short of providing the 
information necessary to reliably evaluate whether the replacements for the OP pesticides (suckas 
pyrethroids and other types of pesticides) will cause adverse impacts to the environment. 

Basically, the situation today is one of where pesticides are registered for use without adequate 
evaluation for potential environmental impacts. Under the current passive approach, a somewhat 
superficial and certainly inadequate registration of pesticides occurs. It is only when substantial 
problems are found that there is restriction on the use of the pesticides. It is clear that there is need 
to significantly change from a passive to a proactive approach, in which pesticides that are in use 
today are evaluated by water quality management agencies for their impacts. It has been clear for 
some time that this evaluation cannot be done as part of pesticide registration, because of the 
tremendous pressure on registration agencies at the federal and state level, which effectively precludes 
requiring that pesticide registrants conduct an adequate evaluation of the potential for pesticides in 
urban area and, for that matter, agricultural stormwater runoff and agricultural field discharges to 
cause aquatic life toxicity in the receiving waters for the runoff. 

In light of the current deficient regulatory approaches toward controlling aquatic life toxicity 
associated with pesticide use, there is need to conduct the necessary studies associated with use to 
determine whether there is aquatic life toxicity in runoff from areas where the pesticide is applied. 
The proactive approach toward evaluating whether pesticide use in a particular region is adverse to 
the beneficial uses of the receiving waters for stormwater runoff/drainage/discharges from areas 
where it is applied involves determining what, when and where pesticides are applied in the region. 
Associated with eachapplicationarea should be a monitoring programof the receiving waters for the 
runoff from the application area. A combination of chemical and biological monitoring should be 
conducted immediately following, and then for some time after the application(s) occurs. This 
monitoring should use an event-based approach, in which the monitoring specifically targets 
stormwater runoff/discharge events when the pesticide is most likely to be present in the discharge. 
A combination of aquatic toxicity and aquatic organism assemblage information should be collected 
to assess potential biological impacts. The toxicity information should be not only at fixed locations 
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downstream of the runoff location, but also sampling should be done in the runoff plume matchmg the 
transport of the water receiving the pesticides from the point of application. 

Studies of this type should be conducted for several years associated with the use of a particular 
pesticide on a particular crop at a particular location. Eventually, provided that the formulation of 
the pesticide and its application remain the same, the monitoring program for that particular pesticide 
use at the test application can be significantly curtailed. Further, as experience is gained with this 
proactive approach, it should be possible to greatly reduce the amount of monitoring/evaluation 
needed for pesticides for which there is an adequate information base to determine that their use does 
not pose a threat to the environment. 

The fimding of these types of studies should be provided by the pesticide manufacturers, where the 
costs are passed on to the users of the pesticides. Adoption of this proactive approach would 
significantly change the current after-the-fact definition of problems associated with pesticide use to 
detecting them when they first begin to be used. This approach should be considered part of the 
registratiodre-registration process, where any registration would be provisional, subject to immediate 
revocation if it is found that the pesticides are adverse to non-target organisms associated with the 
stormwater runoff/discharges. 

Best Professional Judgmentweight of Evidence Triad for Evaluation of Significant Pesticide 
Impacts on the Beneficial Uses of Waterbodies 
It is becoming increasingly clear and accepted among the professional community that a best 
professional judgmenvweight of evidence triad approach is the appropriate approach to evaluate 
potentially significant water quality impacts associated with chemical constituents inthe environment. 
The weight of evidence triad consists of: 

. appropriately developed information on the toxicityhioaccumulation of the constituents of 
concern to aquatic life or withn aquatic organism tissue; 

impact, relative to appropriate reference situations which are not impacted by the chemical(s) 
of concern; and 

present in the waters of concern associated with a stormwater runoffevent discharge situation. 

information on the alteration of aquatic organism assemblages within the area of potential 

appropriate chemical information on the concentrations and, in particular, chemical species 

I 

The toxicity and chemical concentration information should define the magnitude of toxicity and 
concentration as a hnction of time of exposure for organisms potentially impacted by the pesticide. 
A key component of the chemical information is toxicity identification evaluation studies to 

because a constituent exists at elevated concentrations, it is in fact responsible for the toxicity. 
Incorporation of aqueous environmental chemistry information coupled with toxicity assessment can 
provide reliable assessments of the chemical species responsible for the toxicity. 

/ 
specifically determine the constituent(s) responsible for the toxicity. It should not be assumed that, 

’ 

Studies of pesticides focusing only on measuring chemical concentrations can provide highly 
misleading informationonaquatic life toxicity and the impacts ofthe pesticides found onthe beneficial 
uses ofwaterbodies. All pesticide water quality impact studies should include assessing total toxicity 
to a suite of types of organisms. Further, and most importantly, where toxicity is found a dilution 
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series should be conducted to determine the magnitude of the toxicity and whether, through TIES, all 
of the toxicity can be accounted for based on known toxicants in the samples. 

The weight of evidence triad information should be presented to a panel of experts who would first 
critically review the information provided for its adequacy and reliability, and then define what, if 
any, additional studies are needed to make a proper adverse impact evaluation. This panel should 
conduct its review in a full public interactive peer review arena, where the panel’s deliberations 
would be open to the public for review and comment. 

The typical peer review that occurs today of regulatory processes is often significantly deficient in 
providing a comprehensive, reliable assessment of issues that should be considered in evaluating the 
impact ofa particular constituent(s) onthe beneficial uses ofwaterbodies. The public interactive peer 
review process (Lee, 1999) that is recommended could, if properly implemented, significantly 
improve the quality and reliability of peer reviews of environmental issues. 

The panel would present a preliminary assessment of its findings, with appropriate supporting 
information. Those who feel that the panel has not properly considered the information available 
would be provided the opportunity to comment on the panel’s initial deliberations, providing any 
additional information that they feel is important. The panel then would issue a final determination, 
which would present their conclusions on the issue. Based on this information, the regulatory 
authorities would then determine whether the pesticidds) or other constituents are significantly 
adverse to the beneficial uses of a waterbody. 

, 

The adoption ofthis best professional judgmendweight of evidence triad, interactively peer-reviewed 
approach would lead to far more technically valid assessments of adverse impacts ofpesticides and 
other constituents on the beneficial uses of waterbodies. The funding for this type of review should 
be provided by the pesticide manufacturers, who would, in turn, pass this cost on to those who wish 
to use the pesticides. 

References 
Kuivila, K. M., “Pesticides in the Sacramento-San Joaquin Delta: State of Knowledge,” CALFED 
Bay-Delta Program Science Conference 2000, Sacramento, CA, October, 2000. 

Lee, G. F., “Public Interactive Peer Review Process for Water Quality Technical Dispute Resolution: 
A Guide For Implementation of H&S Code Section 57004 for Conducting Peer Review of Proposed 
Policy,” Report of G. Fred Lee & Associates, El Macero, CA, October (1999). Available from 
www.gfredlee.com. 

5 



Development of TMDLs for Control of 
Organophosphate Pesticide-Caused Aquatic Life Toxicity 

in Urban Stormwater Runoff 
Anne Jones-Lee, PhD, and G. Fred Lee, PhD, PE, DEE 

G. Fred Lee & Associates 
El Macero, California 

gfredleeeaol .com - www .gfredlee.com 

Acute (I-hr) 
CMC (ng/L) 

Presented at Water Environment Federation National Annual Meeting 
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Chronic (4 -day ) Ceriodaphnia 
CCC (ng/L) LC50 

Overview of Aquatic Life Toxicity in Urban Stormwater Runoff 
Lack of Heavy Metal Toxicity 
Organophosphate Pesticide-Caused Toxicity 

Diazinon 

Chlorpyrifos 

Recommended Approach for Developing a TMDL to Control OP Pesticide-Caused 
Aquatic Life Toxicity 

80 50  450 

20 1 4  80 

Urban-Area Stormwater Runoff Is Toxic to 
Certain Forms of Aquatic Life Due to OP Pesticides 

Diazinon and Chlorpyrifos 
Used for Termite, Ant, Lawn & Garden Pest Control in Residential Areas 

Typically 1 to 2 TUa of Ceriodaphnia Toxicity in Urban Stormwater Runoff 

In Orange County, California, 10 to 20 TUa of Ceriodaphnia Toxicity 
Causes of Half of Toxicity in Orange County Stormwater Unknown 

Toxicity Is Violation of the Narrative Water Quality Standard 
"No Toxics in Toxic Amounts" 
Results in 303(d) Listing and Requires TMDL Development to Control Toxicity 

6 



DiazConc ChlopyrConc + ' Le50 Le50 
Toxicities Are Additive = 

Daphnia magna 

Toxicities Decreased or Delayed by PBO (Piperonyl Butoxide) 

Mysidopsis bahia 

More Than 100,000 Ibs (ai) of OP Pesticides Used in Orange County by Commercial 
Applicators in 1998 

At  Least an Equivalent Amount Used by the Public 

Cypermethrin 

Fenvalerate 

Bifenthrin 

OP Pesticides Being Replaced by Pyrethroid Pesticides 
LC5Os Are Less Than Those of OP Pesticides 
Less Mobile? Data? 

1,000 5 

50  8 

1,600 4 

Issues in Developing TMDLs for OP Pesticides 

Esfenvalerate 

Water Quality Significance of OP Pesticide-Caused Aquatic Life Toxicity 

' 

Short-Term Toxic Pulses Associated with Runoff Event 
Potentially Impact Limited Number of Types of Zooplankton 
Importance of " Ceriodaphnia-Like" Zooplankton to Beneficial Uses of Waterbody 
Are " Ceriodaphnia-Like" Organisms Essential-Key Components of Larval Fish 
Food? 

150 ? 

What Will Be Substituted for OP Pesticides i f  Use Is Restricted? 

Pesticide 

Permethrin I 320 I 46 I 

Tau Fluvalinate I 400 I 18  I 
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More Than 25,000 Ibs (ai) of  Pyrethroid Pesticides Used by Commercial Applicators 
in Orange County in 1998 

Does Not Include Public Use 
About 1,800 Ibs of PBO Used in Orange County in 1998 

Possible TMDL Goals 

No Toxicity in Standard Toxicity Test 

Numeric Water Quality Objectives 

Ecological Risk Assessment Approach 

Mesocosms - Large-Scale Field Studies 

No Adverse Impact on Beneficial Uses of Receiving Waters 

Department of Fish and Game Criteria 

U.S. EPA Region 9, A. Strauss Letter 
CA Department of Fish and Game Criteria Acceptable as TMDL Goal 
Ecological Risk Assessment Approach Not Acceptable 

Could Be Tested in the Courts Based on US EPA ,OPP Pesticide Impact 
Regulations 

Development of a TMDL for OP Pesticides 

Initially Limit the Use of OP Pesticides for Lawn and Garden Purposes 
Use Still Possible for Termite and AntControl 

Chlorpyrifos Is Being Banned from Residential Use by US EPA Based on Potential 
Threat to Children’s Health 

Other Pesticides Will Be Used 
Current US EPA Office of Pesticide Programs Does Not Require Adequate 
Screening of Pesticides for Stormwater Runoff Impacts 
No Fate Information Is Required 

Evaluation of the Water Quality/Beneficial-Use Significance of Toxicity to 
Ceriodaphnia Caused by OP Pesticides in Stormwater Runoff 

Use Best Professional Judgment Triad Weight-of-Evidence Approach 

Toxicity 
Areal Extent, Duration, and Magnitude 
What Types of Organisms Are Potentially Impacted? 

At  Location, and Downstream in the Pulse 

, 

I Additivity, Synergism, Antagonism 
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Chemical Concentrations, Chemical Species Present 
Fate/Persistence, Reactions, Dilution, TIES 

Are the Numbers and Types of Desirable Organisms Adversely Impacted by 
Toxic Pulses of OP Pesticides? 

Organism Assemblages 

Consider Both Water Column and Sediments 

Interactive Public Peer Review of Information by Expert Panel 

Inadequacies of Current OP Pesticide TMDL Goals 

DFG Criteria Overly Protective Unless Impacted Zooplankton and Benthic Organisms 
are Key Components of Higher Trophic Level Organisms’ Food 

Ecological Risk Assessment Under-Protective I f  There Are Organisms Impacted by OP 
Pesticide Toxicity That Are Important, Essential Components of  the Food Web 

Under-Protective - Do Not Consider Additivity of OP Pesticide-Caused Toxicity 

Mesocosms Can Be Under-Protective Depending on the Physical, Chemical and 
Biological Characteristics of the Mesocosm 

The Reliable OP Pesticide TMDL Goal Requires Site-Specific Evaluation of the Impacts 
on the Receiving Water Beneficial Uses 

Under-Protective - Do Not Consider Additivity of OP Pesticide-Caused Toxicity ~ 

% 

Conclusions and Recommendations 

Use of Diazinon and Chlorpyrifos for Residential Pest Control Leads to Stormwater 
Runoff Toxicity to Ceriodaphnia and Mysidopsis 

Toxicity Violates “No Toxics in Toxic Amounts” Narrative Standard 
Leads to 303(d) Listing and TMDL Development 

First Step in TMDL Development Should Be an Evaluation of the Water Quality 
Significance of the OP Pesticide-Caused Toxicity 

Requires Evaluation of the Magnitude and Duration of Toxicity in Receiving 
Waters I 

Assessment of  Whether Zooplankton Harmed by OP Pesticide Toxicity Are 
Essential Components of Higher-Trophic-Level Organisms‘ Food I 

Without this Information, Use DFG Criteria as TMDL Goal 
Will Effectively Ban the Use of OP Pesticides for Non-Structural, above- Soil- 
Surface Applications 

Must Develop Effective Method for Screening Substitute Pesticides for Adverse 
Impacts on Beneficial Uses of Stormwater Runoff Receiving Waters 
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Chlorpyrifos Registration 1 duntary Cancellations Announced 
In June 2000, the US EPA and the chlorpyrifos registrants announced that they had reached an 
agreement to voluntarily withdraw the registration of chlorpyrifos which could result in residential 
exposure of children to this pesticide. The final announcement on this action was recently published 
by the US EPA. A synopsis of t h s  agreement developed by the US EPA is presented below. 

“On September 20,2000, US EPA announced receipt ofrequests byregistrants to cancel registrations 
for chlorpyrifos intended for use to manufacture pesticide products. In addition, registrants are 
requesting US EPA to cancel or amend uses of certain pesticide products containing chlorpyrifos. 
These registration cancellations result from the memorandum of agreement signed by US EPA and 
certain registrants of chlorpyrifos products on June 7, 2000, and followup agreements with other 
registrants. This agreement was designed to reduce risks to children and others from exposure to 
chlorpyrifos from dietary and non-dietary sources. The Federal Register notice (65 FR 56886) lists 
the products being canceled and describes uses that are being eliminated or changed. US EPA must 
receive comments onths notice by October 20,2000, identified by docket number OPP-34203D. The 
Federal Register notice is available at www.epa.gov/fedrgstr. In some cases, the manufacturing-use 
registrations are being replaced by new registrations allowing manufacture of products for 
chlorpyrifos uses that are not affected by the June 7 agreement. A future Federal Register notice will 
address revocation or modification of pesticide tolerances (maximum residue limits) brought about 
by the June 7 agreement.” 

The phase-out of the manufacture and sale of chlorpyrifos-containing products will take place over 
a several-year period. All manufacture of chlorpyrifos for residential use associated with lawn 
application and similar outdoor uses will be terminated on December I ,  2000. On February 1,200 1, 
the registrants will terminate sale of chlorpyrifos products that could be used for outdoor residential 
purposes. The termination of retail sales of these types of products will occur on December 3 1,2001. 
Some allowed residential uses will continue for several years after that date, such as for the control 
of termites. 

Questions have been raised about several aspects of this action, one of the most important of which 
is the time period allowed for the elimination of future sales of chlorpyrifos that would become 
restricted under this voluntary reduction in the permitted uses. While there are some who call for an 
immediate badterminationofthe sales ofchlorpyrifos based on stormwater runoff aquatic life toxicity 
issues, the immediate implementation of this restriction on residential use sales seems to be an 
inappropriate action‘based on several factors, the most important of which is that, while causing 
aquatic life toxicity to a certain group of zooplankton, the significance ofths toxicity to the beneficial 
uses of waters is appropriately questioned. 

As discussed in previous Newsletters, whle both diazinon and chlorpyrifos are toxic toCerioduphniu 
(a freshwater zooplankton), and chlorpyrifos is highly toxic to Mysidopsis (a marine zooplankton), 
the importance of this toxicity to hgher trophic level organisms, especially in the marine, but also in 
the fresh water environment, is questionable. Basically, arguments are made that while Cerioduphnia 
and Mysidopsis could be impacted by these stormwater runoff-associated pulses of chlorpyrifos 
toxicity associated with its continued residential use, the potential for adverse impacts to higher 
trophic level organisms appears to be remote, especially in the marine environment. The Upper 
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Newport Bay, Orange County, studies, conducted by Lee and Taylor (1999) and Lee, et al. (2000), 
show that, in order for the chlorpyrifos to be significantly toxic to marine zooplankton that would be 
translated into an impairment of beneficial uses of a waterbody, marine zooplankton would have to 
migrate into the freshwater lens associated with a stormwater runoff event that still contained 
chlorpyrifos at concentrations that are toxic to the zooplankton, and this toxicity must persist long 
enough to actually harm the zooplankton that are present inthe freshwatedmarine water mixed layer 
near the surface of the waterbody. Further, the zooplankton that are adversely impacted by the 
chlorpyrifos toxicity must be key and important components of hgher trophic level organisms’ food, 
where the higher trophic level organisms are important to the beneficial uses of the waterbody. 

The Upper Newport Bay studies on the fate, persistence and toxicity, as well as chlorpyrifos 
concentrations in the Bay associated with stormwater runoff events indicates that the toxicity present 
in stormwater runoff entering the Bay is unllkely to be adverse to the beneficial uses of the Bay or its 
tributaries. In the Upper Newport Bay watershed and in most urban streams, there is a limited time 
(a few hours) from where the chlorpyrifos associated with stormwater runoff events enters the 
headwaters of the urban streams before it enters the Bay or is diluted in the receiving waters to 
nontoxic levels. Within Upper Newport Bay, there is a day or so from the time that the chlorpyrifos 
enters the Bay in a stormwater runoff event before it is diluted by mixing with marine waters to 
nontoxic concentrations. 

In addition, there is substantial evidence that, because of the sorptio’n tendencies of chlorpyrifos, its 
toxicity is significantly reduced in the sorbed form. As Lee and Taylor discussed, studies by the US 
EPA staff (Ankley, et al., 1994) have shown that chlorpyrifos associated with sediments is in a 
nontoxic form. It may be concluded that, with respect to stormwater runoff impacts, there is 
considerable question about the water quality beneficial use significance of chlorpyrifos toxicity as 
a cause of beneficial use impairment of waterbodies. 

Another argument has been made that this delayed voluntary restriction of the use of chlorpyrifos in 
residential areas could lead to additional 303(d) listings and the associated TMDLs, and thereby 
cause stormwater management agencies to have to initiate control programs. This is not a valid reason 
to imhediately terminate the sale of chlorpyrifos to the public. It is the author’s experience that 
elimination of chlorpyrifos from residential use, while it may reduce, will not solve the aquatic life 
toxicity problem in urban stormwater runoff. This problem is due to both diazinon and chlorpyrifos, 
where most of the time the toxicity is due to diazinon. In some instances, chlorpyrifos adds to this 
toxicity. Any new 303(d) listings that occur during this period of phase-out of residential use of 
chlorpyrifos will likely occur due to diazinon’s presence. It is hghly doubtful that the elimination of 
the use of chlorpyrifos on residential properties will have any impact on the beneficial uses of urban 
streams that now show toxicity due to or in part to chlorpyrifos. 

Stormwater management agencies should be pressing the US EPA and state water pollution control 
and pesticide regulatory agencies to use this phase-out period to begin to develop and implement an 
effective proactive screening approach for the replacements for chlorpyrifos to insure to a high degree 
of reliability that the replacement of chlorpyrifos with another pesticide does not result in water 
quality problems not now known. As discussed herein, the US EPA Office of Pesticide Programs 
registration of pesticides does not effectively screen for residential use stormwater runoff-associated 

1 1  



aquatic life toxicity in receiving waters for the runoff. This is a relatively straightforward procedure 
that could and should be implemented into the registratiodre-registration process. In light of this 
“pesticide roulette” that is occurring now, stormwater management agencies should be actively 
petitioning the state pesticide regulatory agencies as well as the US EPA OPP to immediately 
implement an effective evaluation of all pesticides that are proposed to be used as a replacement for 
chlorpyrifos. The 100,000 lbs per year or more of chlorpyrifos that is going to be phased out of use 
in the Upper Newport Bay watershed over the next year will mean that there will be 100,000 Ibs (ai) 
or so of pesticides that will be introduced into the Upper Newport Bay watershed in much larger 
amounts than are currently occurring there now. 

There is need to activate an immediate programto determine whichofthe pesticides that are currently 
registered for residential use could be likely candidates to replace chlorpyrifos and their fate in 
stormwater runoff fromresidential properties. Are they transported in sufficient concentrations in the 
runoff waters to cause aquatic life toxicity or excessive bioaccumulation‘in aquatic life in the 
receiving waters for the runoff! There could readily be situations develop where the questionable 
beneficial use impairment associated with chlorpyrifos aquatic life toxicity could be translated into 
a real significant water quality problem associated with the replacements for chlorpyrifos that will 
occur over the next year. 

The most likely candidates for this replacement are the pyrethroid pesticides. There is a dearth of 
informationat this time on the presence, fate and effects ofpyrethroid pesticides associated with their 
use onresidential properties as they may impact the beneficial uses ofreceiving waters for stormwater 
runoff fromthese properties. There is an immediate need for US EPA and state pesticide regulatory 
agencies to require that this information be provided before there is a larger-scale use of pyrethroid 
pesticides arising from the phasing out of the residential use of chlorpyrifos. 

Overall, rather than entering into a crash program to immediately restrict the sale and use of 
chlorpyrifos in residential areas based on reducing urban area stormwater runoff aquatic life toxicity 
to Ceriodaphnia, this phase-out period of chlorpyrifos use on residential properties provides an 
opportunity for an immediate implementation ofwhat could become the first step in a major program 
ofproperly evaluating pesticides with respect to their use onresidential properties as they may impact 
the beneficial uses ofreceiving waters through aquatic life toxicity and/or excessive bioaccumulation 
in receiving water edible organisms. 
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Pesticides in Streams of the United States-Initial Results of the 
USGS NAWQA Program 
The USGS (Larson, et al., 1999) has conducted a study of 58 rivers and streams across the United 
States which were analyzed for pesticides as part of the National Water-Quality Assessment 
(NAWQA) program. While the primary focus of the USGS NAWQA study is agricultural lands, some 
of thesampling sites included urban areas. Samples were collected from 1992 to 1995 and reflect 
over a 1 to 3 year study period at each of the study sites. Eleven urban basins were investigated as 
part of this study. The study includes the measurement of 46 pesticides and pesticide degradation 
products. 

.i 

The urban indicator site studies included the Norwalk Riv_er at Winnipauk, CT; Lisha Kill near 
Niskayuna, N Y ;  Cedar Run at Eberlys Mill, PA; Accotink Creek near Annandale, VA; Lafayette Creek 
near Talahassee, FL; Sope Creeknear Marietta, GA; Little Buck Creeknear Indianapolis, IN; Cherry 
Creek at Denver, CO; Rush Creek at Arlington, TX; Las Vegas Wash near Las Vegas, NV; and Fanno 
Creek near Portland, OR. From20 to about a 100 samples were collected at each of these sites. In 
all but one of the urban study areas (Las Vegas) the dominant land use was urban. A couple of them 
had small amounts of crop lands, and two of them had considerable forest areas in the watershed 
above the sampling station. 

Diazinon and chlorpyrifos were the most detected among the insecticides analyzed. The monthly 
median concentrations of diazinon found ranged from non-detect of about 1 ng/L to about 2,000 n&. 
Many of the samples had monthly median concentrations of diazinon below the concentration that 
would be acutely toxic to Cerioduphnia. Several of the study areas had monthly median 
concentrations of diazinon that would be acutely toxic to Ceriodaphnia. This wide range of monthly . 

median concentrations is to be expected for urban streams since during non-stomwater runoff events, 
the stream waters tend to have low OP pesticide concentrations. 

The chlorpyrifos monthly median concentrations ranged fromnon-detect of about 1 ng/L to about 200 
ng/L, with many ofthe monthlymedianconcentrations ranging from 5 to 80 ng/L. Some of the monthly 
median concentrations of chlorpyrifos were above the concentrations that would be acutely toxic to 
Ceriodaphniu. Since the LCso normalized concentrations of chlorpyrifos and diazinon are additive 
in estimating aquatic life toxicity, it is clear that urban streams in many parts of the US would be 
expected to be toxic to Ceriodaphnia during stormwater runoff events. 

The USGS NAWQA studies of pesticides in urban streams shows that the urban stormwater runoff 
aquatic life toxicity problemdue to the OP pesticides diazinonand chlorpyrifos is a national problem 
that has been found in many parts of the US. 
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Pesticide Action Network Database 
The Pesticide Action Network has recently compiled a Pesticide Action Network Database. This 
database contains over 30,000 entries of information on pesticide characteristics and their toxicity. 
The database is available through the internet, at 
www .pesticideinfo.org/documentation/ref-toxicity.html. 

‘ US EPA Water ,Quality Newsletters 
The US Environmental Protection Agency, Office of Water, periodically releases the Water Quality 
Criteria and Standards Newsletter. This Newsletter is an important source of information on recent 
US EPA activities/publications, many of which are relevant to regulating urban area and hghway 
stormwater runoff water quality impacts. If you wish to be added to the US EPA Water Quality 
Criteria and Standards Newsletter, send an email to Frederick Leutner, Chief, Water Quality 
Standards Branch (4305), EPA, 401 M Street, S. W., Washington, DC 20460, em: 
leutner.fied@epa.gov. 

The US EPA also periodically publishes EPA Contaminated Sediments News. This Newsletter 
provides information on regulatory approaches that the US EPA is developing for managing chemical 
constituents in aquatic sediments. “To subscribe to SASD-NEWS, please send an email message to 
listserver@unixmail.rtpnc.epa.gov. Leave the message’s subject header blank and provide the 
following text in the body of the message: Subcribe SASD-NEWS Firstname Lastname.” 

Stormwater Journal 
The first issue of Stormwater has recently been published by Forester Communications. This issue 
contains several papers pertinent to managing the water quality impacts of urban area and highway 
stormwater runoff. It includes a paper by G. Fred Lee, “The hgh t  BMPs? Another Look at Water 
Quality.” Dr. Lee worked with the editors of Stormwater to develop an overview paper that 
summarizes key information in several of his writings on urban area stormwater runoff water quality 
management. The paper includes sections of the Newsletter Vo1.3 No. 2, developed by Scott Taylor 
ofRBF Consulting ofIrvine, California, devoted to the characteristics ofconventional BMPs that have 
been and continue to be used to “treat” urbanarea stormwater runoff. As discussed by Mr. Taylor and 
in the Stormwater overview review by Dr. Lee, conventional BMPs such as detention basins, grassy 
swales, etc., will not adequately treat urban area stormwater runoff so that the runoff does not cause 
violations of water quality standards in the receiving waters for the runoff. 

Dr. Lee’s Stormwater article also provides a review ofthe recommended approach for developing 
appropriate BMPs to manage real significant water quality use impairments associated with urban 
area and highway stormwater runoff. If you are interested in obtaining an electronic version of Dr. 
Lee’s Stormwater article, please send an email to gfiedlee@aol.com, requesting a copy. If you are 
not a subscriber to Stormwater, you can subscribe electronically at www.stormh20.com. 
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DEFINITION OF “STATE WATERS” 

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 
WATER QUALITY CONTROL COMMISSION 
REGULATION NO. 31 
THE BASIC STANDARDS AND 
METHODOLOGIES 
FOR SURFACE WATER 
(5  CCR 1002-31), 

“STATE WATERS“ means any and all surface and subsurface waters which are contained in or flow in  or 
through this state, but does not include waters in sewage systems, waters in treatment works of disposal 
systems, waters in potable water distribution systems, and all water withdrawn for use until use and 
treatment have been completed. 
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