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Dear Chairwoman Doduc: 

AGENCY 

303 (d) Deadline: 
113 1/06 

.a. v I . 

Thank you for the opportunity to comment on California's draft 2004-2006 Clean Water 
Act Section 303d list. We carefully reviewed the draft listing decisions and supporting 
documentation and have concluded the vast majority of the State's assessment determinations are 
consistent with federal listing requirements. We urge the State to promptly complete its final list 
revisions and submit the final list by the April 1,2006 due date or shortly thereafter. This letter 
summarizes our remaining concerns about several assessment determinations; individual water 
body concerns are summarized in the table in enclosure 1. Enclosure 2 provides an analysis 
supporting continued nutrient listings for Laguna de Santa Rosa in Region 1. 

EPA commends the State for its considerable effort to assemble and evaluate available 
water quality-related data and information. We were pleased to provide staff and contractor 
assistance to compile data and information. 

We would like to highlight our- for several individual assessment determinations 
that are new or presented difficult analytical challenges: 

listing selenium in Colorado River, 
listing several Central Valley and North Coast waters due to invasive species, 
listing several Central Valley waters due to temperature, 
listing waters throughout the State based on sediment andlor fish tissue data analysis, 
delisting waters for which prior listings were found to be invalid or unsupported by 

available data and information, 

I. Concerns 

The State applied its new 303(d) listing policy to develop the 2004-2006 Section 303d 
list. During the development of the listing policy, EPA expressed concern that several aspects of 
the policy may be at odds with federal listing requirements and state water quality standards: 

listing thresholds used to apply numeric water quality standards for toxic and some 
conventional pollutants, 

minimum sample size requirements, and 
interpretation of narrative water quality standards (e.g., for nutrients). 
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inconsistent with applicable water quality objectives and federal listing guidance. Several 
waters, including Mission Bay near San Diego, appear to meet listing requirements. 

111. Application of Narrative watkr Quality Standards 

The State declined to assess some waters due to the perceived lack of reliable assessment 
criteria or the existence of only a single line of evidence. As a result, some waters are not 
proposed for listing in cases where the available data and information appear to support an 
impairment determination. The State's assessment of narrative standards attainment should be 
guided by the principles that (1) naGative standards must be applied in the assessment process 
(40 CFR 130.7(b)(3)), all existing and readily available water quality-related data and 
information should be used to assess water quality (40 CFR 130.7@)(5)), and (2) assessment 
criteria can and should be developed to assess all types of available data and information (EPA, 
2002). 

A. Nutrient Effects Assessments 

For many waters, the State declined to apply narrative biostimulation objectives to assess 
waters for nutrient-related impairments due to an apparent concern that available assessment 
criteria are not fully reliable. The State is required to evaluate potential violations of the 
narrative objectives (40 CFR 130,7(b)(3)). Several alternative assessment criteria are available 
for consideration including: 

numeric nutrient standards adopted by other Regional Boards or States, 
numeric targets developed for nutrient TMDLs developed for other waters,, 
draft nutrient endpoints developed for California (Tetra Tech, 2005), 
nutrient thresholds proposed in academic literature, and + 

EPA's national ecoregion-based nutrient criteria recommendations (EPA, 2000). 

We recognize the State has not yet identified discriminating nutrient criteria values for all 
California waters. To evaluate whether a water should be listed, it is not necessary to know the 
exact nutrient thresholds beyond which adverse biostimulation effects will occur. Instead, it is 
sufficient in a weight of evidence fkamework to observe that actual water column nutrient values 
are far higher than the range of potential assessment criteria or that a very high percentage of 
observed values exceed potential assessment criteria. As discussed in enclosure 2, our review of 
available data for Laguna de Santa Rosa clearly supports th'e continued listing for nitrogen and 
phosphorus. We would like to work with State Board staff to evaluate the Laguna and other 
waters for which available data appear to indicate adverse biostimulation problems. 

B. Assessment of Total ~ k t a l s  Data 

For some waters, it appears the State did-not consider total metals data as the CTR 
standards are expressed in terms of dissolved metals. The CTR identifies three options for 

.translating dissolved metal results to total recoverable levels, or vice versa. We encourage the 
State to apply one of these options to evaluate readily available total metals data. This data 
review will likely support several additional listings (e.g., San Jose Creek in Los Angeles). 



C. Lower Lost River Temperature Assessment 

The State proposes to retain the existing listing of Lower Lost River (LLR) for 
temperature. This listing was originally made by EPA in 1992 and it appears the listing has been 
retained in each subsequent State listing decision based on EPA's initial listing determination. In 
support of our ongoing work with the North Coast Regional Board to develop Lost River and 

I Klamath River.TMDLs, we reviewed the data and information that supported t'he 1992 listing 
decisions. We determined that there was no data to support the temperature listing for LLR. 
EPA's temperature listings for North Coast rivers in 1992 were based on evidence of salmonid 
habitat degradation due to elevated temperature conditions that does not specifically reference 
LLR impairments. As LLR does not support salmonid habitat and the 1992 listing record does 
not support a finding of temperature impairment, this listing was in error. Our review of the very 
limited recent temperature data for the LLR indicates there is insufficient evidence of 
temperature impairment to support this listing; therefore, we recommend removal of LLR for 
temperature. We understand staff at the North Coast RWQCB support this recommendation. 
Based on our nutrient problem assessment, gowever, we recommend retention of nutrient-related 
listings for the Lost River. 

D. DDT in Sediments 

The State did not evaluate sediment DDT data in cases,.where this .was the sole type of 
available data due to itsapparent concern that available sediment DDT assessment criteria may 

. be unreliable. We recommend the State evaluate available sediment DDT data. It is possible to 
. (  

derive an acceptable screening criterion by using DDT-specific sediment-water ratios to convert 
CTR saltwater criteria for DDT into the corresponding sediment value for assessment purposes 
(see EPA, 1994). This analysis will support listing of some areas in the Los Angeles Harbor. 

E. Sediment Chemistry Assessment 

The State did not assess waters in situations where only sediment chemistry data. While 
we support the general practice of evaluating multiple lines of evidence to evaluate potential 
sediment contamination, the State should evaluate available sediment chemistry data even if it is 
the sole type of available data. We note the State assessed several waters based solely on fish 
tissue data-a practice EPA supports. The assessment of sediment chemistry data should 
consider the frequency and magnitude of excursions above the screening criteria along with other 
information such as occurrence of related impairments in upstream or downstream segments. 
Review of sediment chemistry data in this manner supports additional listings in several waters 
including Los Angeles Harbor. 

IV. Listing of Tribal Waters 

The State proposed listing the Lo.wer Klamath River for sediments. This assessment - 
appears to be based, at least in part, on data collected in Tribal waters. Federal regulations 
provide that State jurisdiction to make Section 303(d) listing decisions does not extend to waters 
within Indian Country, as defined in 18 U.S.C. Section 115 1. EPA requests clarification that the 
proposed listing does not address portions of the Klamath River that are within Indian Country. 



V. New Data and Information Submissions 

We expect some commenters will provide additional data or information with their 
written comments on the draft 303d list. The State should evaluate whether it needs to consider 
newly submitted data and information on a case-by-case basis. If the submitted data and 
information are found to be "existing and readily available", federal regulations require 
consideration of the new data and information in the listing assessment (40 CFR 130.7(b)). 
Factors the State should consider in evaluating whether data and information are "existing and 
readily available" include: 

data and information age, 
the form in which the data and information were submitted, 
they type of data, and 
whether evaluation of the data and information would support changes in listing 

determinations. 

EPA would like to work with your staff to evaluate data and information received from 
the public to determine whether it should be considered in the 2004-2006 listingcycle. We 
would like to balance the obligation to consider available data and information with our shared 
objective to promptly complete this listing cycle: 

At some future time, we would like to discuss the proposed longterm TMDL schedules 
with the State and Regional Boards in an effort to narrow the broad spectrum of proposed 
completion schedules. . . 

In conclusion, we believe the State produced a sound framework for assessing the 
condition of its waters and commend your substantial effort on the listing update. We would like 
to work with your staff to resolve the outstanding concerns discussed in this letter and move 
toward submittal of a fully approvable section 303(d) list. If it would help expedite completion 
of the listing process;we would be happy to provide additional contractor assistance to assist the 
State in reviewing any additional data and information that need to be considered. If you have 
any questions concerning our comments, please call me at (415) 972-3572 or David Smith at 
(415) 972-3416. 

Sincerely yours, - 

27&.2& 
Alexis Strauss 
Director, Water Divisioil , 

enclosures 



Enclos'ure 1: Detailed Comments on  raft 2004-2006 California Section 303(d) List 

Comment & Recommendation 

Please clarify' geographical extent of proposed listing to ensure 
listing does not include waters in Indian Country. State lacks 
Clean Water Act jurisdiction to listwaters in 1ndian.Country. 
EPA reviewed the 1992 listing record and more recent data, 
concluding the original EPA listing was in error and new data are 
insufficient to support an impairment determination. Recommend 
delisting. 
Basis for assessment decision unclear. Fact Sheet suggests 
numeric guideline is not available; this is an insufficient rationale 
for delisting. Data indicates nitrogen and phosphorus levels are 
far above available assessment guidelines. See enclosure 2. 
State should list N and P for exceedences of narrative WQOs. 
Fact Sheets show '4/5 sediment toxicity excursions and sediment 

. 

exceedences for Cd (316 samples), Cu (416 samples) and Zn (516 
samples). Fact Sheets provide insufficient evidence that existing 
Cleanup and Abatement Order will be sufficient to attain 
applicable standards (see EPA 2006 Guidance on 4b listings, pp. 
54 - 56). Recommend listing for Cd, Cu, and Zn. 
Fact Sheets show sediment toxicity observed and provide sediment 
results for DDT and Se. Not having a DDT or Se guideline is 
insufficient rationale for delisting. Segment appears to violate 
narrative WQOs. State should provide additional analysis to 
support delisting or retain pollutant(s) on 303d list for this 
segment. 
Available data indicate Basin Plan WQO for DO is violated in 
401245 samples. Listing should be retained. 
Available data indicate CTR standards are violated for Pb (6190 
samples), Se (61176 samples), and Zn (91154 samples). Listing 
should be retained 
Available data indicate CTR standards are violated for Se (5112 
samples) and Zn (5164 samp1es)~Listing should be retained 
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waterbody name 

(Lower) Klamath Glen 

Lower Lost River 

Laguna de Santa Rosa 

Peyton Slough ' . 

San Leandro Bay 

Chumash Ck 
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Coyote Ck 

Draft ' 
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List 
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Delist 

.Do Not list 

Delist 

Delist 
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Waterbody name 

DominguezChannel 
estuary 

4 

DominguezChannel . 
estuary 

DominguezChannel 
estuary 

LA Harbor-Fish Harbor 

LA River Reach 1 . 

LA River estuary ' 

Ormond Beach 

San Buenaventura Beach 

San Gabriel River- 
Reach 2 . 

Draft 
assessment 
Delist 

Delist 

Delist . 

Do Not List 

Delist 

Delist 

Delist 

Delist 

Delist 

Pollutant - 

Cr 

DDT 

Dieldrin 

Cu 
Pb . 

Zn 

Cd 

DDT 

Colifow 
bacteria 

Colifonn 
bacteria 

Pb 
Zn 

Comment & Recommendation 

Available data indicate 116 sediment toxicity excursions and 
sediment exceedences for Cr in 4/93 samples. State should 
provide good cause for delisting or retain pollutant(s) on 303d list 
for this segment. 
Assessment record is incomplete as it does not include all lines of 
evidence. Fact Sheet should include available fish tissue 
(>6000ppb) and sediment (>1 ppm) results, which provide 
sufficient evidence of impairment based on narrative WQOs. 
State should list this segment. 
Fact Sheet states the original listing based on tissue MTRL values 
and sediment EDL values however no comparison was made to 
OEHHA values or sediment guidelines. State should retain this 
segment on list or provide good cause for delisting. 
Assessment record is inaccurate. Fact Sheet shows 116 sediment 
toxicity excursions and sediment exceedences for Pb(8110 
samples), Cu (1 01 10 samples), and Zn (1 011 0 samples), which is 
sufficient evidence of impairment based on narrative WQOs. 
State should include pollutants on list for this segment. 
Available data indicate CTR standards violations for Cd (3142 
samples). Listing should be retained. 
Fact Sheets show sediment toxicity observed and provide sediment 
results for DDT. State declined to apply a DDT sediment guideline 
to assess- an insufficient rationale for delisting. Segment appears 
to violate narrative WQOs. State should provide good cause for 
delisting or retain pollutant(s) on 303d list for this segment. 
Fact Sheet indicate WQOs violated in more than 1.0% of samples 
(331279 samples). State should retain on list based on - 

exceedences of numeric WQS. 
Fact Sheet indicate.WQOs violated in more than 10% of samples 
(441401 samples). State should rekin on list based on 
exceedences of numeric WQS. 
Available data indicate CTR violations for Pb (4163 samples) and 
Zn (7189 samples). State should provide good cause for delisting 



Comment & Recommendation 

or retain pollutants on 303d list for this segment. 
Fact Sheets for these pollutants in this segment should be 
generated. EPA's review of available water data for total 
recoverable metals indicates exceedances for Cu (5161 samples), 
Pb (2/60 samples) and Zn (2160 samples (see data files submitted 
by LA RWQCB for this segment.) State should list pollutants for 
exceedences of numeric WQOs. 
Fact Sheets for these pollutants in this segment should be 
generated. EPA's review of available water data for total 
recoverable metals indicates exceedances for Cu (2195 samples), 
Pb (3195 samples) and Se (10178 samples (see data files submitted 
by LA RWQCB for this segment.) State should list pollutants for 
exceedences of numeric WQOs. 
Assessment record supports delisting. Fact Sheet shows 
Chlordane exceeded marine sediment guideline in 0124 samples, 
which is sufficient evidence of non-impairment using weight of 
evidence approach. More recent data of fish tissue and sediment 
results show narrative WQS are being attained. (see data files 
submitted by LA RWQCB for this segment.) 
State should delist pollutant for this segment. 
Available data indicate CTR standards are violated for Cu (101124 
samples). State should list pollutant for this segment 
Available data indicate WQO violations for diazinon (12 1 1 109 
acute violations; 14 chronic violations). State should provide good 
cause for delisting or retain pollutant on 303d list for this segment. 
State decided not to list several other Central Valley waters based 
on evaluation of annual mean temperature data that are insensitive 
to short term elevations in temperature conditions that may 
adversely affect fish habitat. We recommend the State reevaluate 
its temperature assessments and disaggregate data if necessary to 
evaluate short term conditions. 

Fact sheets for several additional Central Valley waters appear to 
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No Fact Sheets 
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No Fact Sheets 
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Do Not Delist 

Do Not List 
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Do Not List 

Do Not List 

Waterbody name 

San Gabriel River- 
Estuary 

San Jose Creek - 
Reach 1 

Santa Monica Bay 

Feather River - (Oroville 
to Sacramento River) 
Sacramento River- 
(Knights Landing to 
Delta) 
Several Waters 

Several Waters 

Pollutant 

Cu 
Pb 
Zn 

Cu 
Pb 
Se 

Chlordane 

Cu 

Diazinon 

Temperature 

Invasive 



Comment & Recommendation 

support (and actually recommend) listing due to invasive species; 
yet the State does not actually include these additional waters 
among new listings. Please clarify the invasive species 
assessments of these waters in the fact sheets and, if warranted, 
revise the listing decisions accordingly. 
Available data indicate CTR exceedances for Cu (10124 samples). 
State should list pollutant for this segment. 
Assessment record is incomplete since it does not include all lines 
of evidence. EPA added this to 2002 list based on exceedences of 
fish tissue values. Fact Sheet shows only sediment results (0158 ). 
State should provide good cause for delisting or retain pollutant on 
303d list for this segment. 
Assessment record is incomplete since it does not include all lines 
of evidence. EPA added this to 2002 list based on exceedences of 
fish tissue values. Fact Sheet shows only sediment results (0166 ). 
State should provide good cause for delisting or retain pollutant on 
303d list for this segment. 
Available data indicate exceedences of Basin Plan numeric WQO 
for pH in 3 11194 samples. State must provide good cause for 
delisting or retain pollutant on 303d list for this segment. 
Available data indicate exceedances of Basin Plan WQO for DO 
in 9/70 samples. State should t provide good cause for delisting or 
retain pollutant on 303d list for this segment. 
Available data indicate exceedances of Basin Plan Bacteria WQOs 
in 2016 of 17,847 samples. State should retain on list based on 
exceedences of numeric WQOs. 
-Available data indicate 3 of 17 geometric mean and 20 of 166 
single samples exceed Basin Plan bacteria WQOs, which is 
sufficient evidence of impairment. 
State should retain on list based on exceedences of numeric 
WQOs. 
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New River (Imperial) 
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Loveland Reservoir 

Murray Reservoir 

Mission Bay shoreline 

San Diego Bay- Shoreline 
Park 



ÿÿ closure 2: Basis for ~ecommendation to Retain Nitrogen and Phosphorus Listings 
for Laguna de Santa Rosa ' . 

Introduction 

After the State of California listed Laguna de Santa Rosa (LSR) for nitrogen in the 
2002 Section 303(d) list; EPA added phosphorus as an additional pollutant impairing LSR in 
the final listing decision. The State proposes to delist both nitrogen and phosphorus in the 
2004-2006 listing decisions based on its concern that it has not identified appropriate 
screening thresholds for use in evaluating the ample nutrient data available for LSR and its 
tributaries: EPA reviewed available data for LSR and its tributaries and concludes that the 
nutrient and phosphorus listings should be retained because: 

the majority of nitrogen samples and vast majority of phosphorus measurements collected 
in LSR and its tributaries over the past several years are far higher than the range of 
potentially applicable nutrient screening thresholds identified in several independent sources, 

beneficial uses of LSR are impaired due to the presence of serious algae and aquatic 
vegetation growths and low dissolved oxygen levels of which high nutrient levels are very 
likely a contributing cause, and 

the Regional Board has determined that the existing TMDLs for LSR for ammonia and 
dissolved oxygen adopted in 1995 have not been effective in remedying the long-standing 
impairments associated with nutrient levels in the water body. 

Evidence of beneficial use impairment has been submitted to the State Board by other 
commenters in support of the retention,.of the.nitrogen and phosphorus listings and is not 
repeated here. It is important to retain both the nitrogen and phosphorus listings because 
available data do not indicate that controlling one type o f  nutrient would be sufficient to 
address beneficial use impairment. Excessive'plant growth and associated DO depressions 
are probably associated both with extremely high N and P levels (see Gerritson, 2003). We 
also note that listing LSR solely for dissolved oxygen (DO) would not be consistent with 
federal listing requirements because, as discussed below, the data support separate N and P 
listings. Moreover, DO seryes as an imperfect surrogate indicator of the beneficial. use 
impairments that exist in LSR associated with excessive algal and plant growth. Developing 
TMDLS' and control actions solely designed to increase DO levels may not be sufficient to 
address these other use impairments associated with elevated nutrient levels. , 

Potential Nutrient screen in^ Thresholds 

The State declined to apply numeric interpretations of narrative biostimulation 
objectives to assess LSR waters for nutrient-related impairments due to an apparent concern 
that available nitrogen and phosphorus assessment criteria are not fully reliable. 

We recognize the State has not adopted numeric criteria or identified discriminating, 
nutrient criteria values for all California waters.   ow ever, federal regulations at 40 CFR 
130.7(b) require States to evaluate available data as part of the assessment process. EPA's 
2006 listing guidance stresses that data should be used unless a specific technical rationale 



can be provided to justify not using the data. The State has not provided such a rationale. 
__I We note that the State identified screening thresholds that were used successfully in the' list 

assessment process to evaluate other types of data and other narrative water quality 
objectives. We believe it is feasible for the State to consider nutrient'data in a similar 
manner; therefore, the challenge is to determine what potential assessment thresholds would 
be appropriate to evaluate LSR data. 

To evaluate whether a water should be listed, it is not be necessary to know the exact 
nutrient thresholds beyond which adverse biostimulation effects will occur. Instead, it may 
be sufficient in a weight of evidence framework to observe that actual water column nutrient 
values are significantly higher than the range of potential assessment criteria or that a very 
high percentage of observed values exceed potential assessment criteria. Although there are 
many potential indicators of nutrient effects on streams, this document focuses upon total 
nitrogen and total phosphorus because these are integrating indicators commonly used to 
evaluate nutrient issues. The table below presents nitrogen and phosphorus assessment 
thresholds used or recommended by other researchers or regulatory organizations. 

These thresholds are reasonably close to each other and together provide a reasonably 
robust range of potential screening thresholds that may appropriately be used to evaluate 
nutrient data fiom LSR. We note that the EPA Ecoregion Nutrient Criteria recommendations 
are based on data collected from rivers and streams in the specific ecoregion and sub- 
ecoregion area in which LSR is located and are therefore appropriate for screening-level 
comparison. The Dodds and Welch recommendations are based on a survey of nutrient 

,thresholds fiom rivers and streams around the world. It is appropriate to consider these 
values as the source data are based on a wide range of sti-eam and climatic conditions. It is 
also appropriate to consider the nutrient objectives in the San Diego Basin Plan as they are 
State-adopted numeric objectives applicable for a coastal California region. The same target 
levels were used for nutrient TMDLs completed for Malibu Creek and Rainbow Creek. The 
Malibu Creek TMDL explains the targets were selected based on several factors including 
consideration of recommendations fiom several literature sources as well as reference 
conditions in good quality streams in Southern California coastal areas. 

Total 
Phosphorus 

(mgll) 
0.010-0.055 . 

0.075 
0.1 
0.1 

<O. 1 

0.2 

Source 

EPA National Ecoregion Nutrient Criteria for 
Ecoregion 111.6 (the area in which LSR is located) 
(EPA, 2000) 
Dodds & Welch (2000) 
San Diego Regional Basin Plan 
Malibu Creek and Rainbow Creek, CA TMDLs 
NOAAIEPA Strategic Assessment of Near Coastal 
Waters (1 998) 
Little Colorado River, AZ WQS (annual mean) 

Total 
Nitrogen 

(mgll) 
0.22-0.90 

1.5 
1 .O 
1 .O 

<1 .O 

0.7 



Threshold Comparison With.LSR Data 

The North Coast RWQCB staff provided EPA with LSR data presented in two 
sources (Whickham and Rawson, 2000; Scoles, 2006). Total phosphorus data were 
presented in both sources. Figure 1 below illustrates that the majority of phosphorus levels 
are far higher than the range of assessment thresholds discussed above.' EPA assessment 
guidance recommends identifying a water as impaired if more than 10% of conventional 
pollutant samples exceed the standard or screening threshold (EPA, 2002). Approximately 
95% of phosphorus samples exceed the least conservative screening threshold. 
Approximately 20% of samples exceed the 0.1 mg/l threshold by at least 10 tinies, 
illustrating the magnitude of the exceedances. 

The nitrogen data were reported by Wickham and Rawson in terms of individual 
nitrogen components (e.g., nitrate; nitrate, etc.), not as total nitrogen.2 Figure 2 below - 

illustrates that the majority of nitrogen levels are significantly higher than the range of 
assessment thresholds discussed above. EPA assessment guidance recommends identifying a 
water as impaired if more than 10% of conventional pollutant samples exceed the standard or 
screening threshold (EPA, 2002). Approximately 30% of total nitrogen samples exceed the 
commonly used 1.0 mg/l screening threshold. At least 18 samples exceed the 1.0 mg/l 
threshold by at least 10 times, illustrating the magnitude of the exceedances. 

The nitrogen data reported by Scoles also were expressed in terms of individual 
nitrogen components. We compared the screening thresholds discussed above with the J 

estimated total nitrogen levels presented by ~ c o l e s . ~  We found that 43% of these samples 
exceeded the 1.0 mg/l screening threshold and about 10% of samples exceeded this threshold 
by at least a factor of 4. 

Conclusion 

The data analysis supports the finding that, LSR is likely co-limited by extremely'high 
levels of both total nitrogen and t ~ t a l ' ~ h o s ~ h o r u ~ .  There is no sound basis for delisting these 
pollutants; these listings should be retained on the 2004-2006 Section 303(d) list. 

I An excel spreadsheet containing the data used to prepare the tables referenced in this section will be provided 
to staff under separate cover. 

The total nitrogen levels were estimated for the Whickham and Rawson data by summing nitrate, nitrite, and 
. . TKN, then Subtracting ammonia (because ammonia'is already accounted for in TKN measures). This is a 

conservative surrogate estimate as all TN components were not measured during all sample events. In Figure 2, 
a few extremely high values were censored to make the figure clearer. We also removed a few reported 
negative values from the data set. 

To estimate TN 1evels.based on the Scoles data, total inorganic nitrogen values were summed with ammonia 
values. 
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Figure 1: Laguna de Santa Rosa & Tributaries:
Total Phosphorus Levels Compared to Potential Screening Thresholds

(Source: Whickham and Rawson, 2000; Scoles, 2006)

3+-----------_------------------.-----------

• •2.5 •
• •• • •• •2 •• • .. •• • • • • •• ••• •• •• • #

1.5

• • •• • • - •• • • • •
San Diego Basin • • •

1 EPA
Plan TP • Ecoregion
Objective and • Dodds & # Nutrient
Malibu Ck. • •• Welch Rec. Criteria Rec.

0.5
TMDL target = (2000) = (2000)
0.1 mgJl • 0.075 mg.1 $ 0.055 mg/I

*.• • •
0

5/7/1990 9/19/1991 1/31/1993 6/15/1994 10/28/1995 3/11/1997 7/24/1998 12/6/1999 4/19/2001 9/1/2002

I. Total P (mg/I) 1



Figure 2: Laguna de Santa Rosa & Tributaries
Total Nitrogen Levels Compared to Potential Screening Thresholds

(Source: Whickham and Rawson, 2000)

40,..--------------------------------------------,

•
35 +--------------------------------------------i

30 +--------------------------------------------i

•
25 +--------------------------------------------i

••
20 +----------------------:----------------------1• ••
151--------.··-----------r======;~=======;_:===~---1

12/6/997/24/983/11/976/15/94 10/28/95

I. Total N (mg/I( I
. 1/31/93

San Diego EPA Dodds &• Basin Plan TN Ecoregion Welch Rec. ,
Objective and Nutrient (2000) =

• • Malibu Ck. Criteria Rec. 1.5 mg/I
TMDL target = (2000)• • 1.0 mg/I :S 0.90 mg/I

•• ••
9/19/915/7/90

..10 +-----'"-----..c-:---------..-------j

5 +------._

0+----'
12/23/88



Site 
Laguna de Sanla Rosa @ Stony Polnt Road 
Laguna de Sanb Rosa Stony Po~m Road 
Laguna de Santa Rosa bP Stonv Point Road 
~aguna de Santa Rosa 6 ston; Polnt Road 
Laguna de Santa Rosa @ Stony Polnt Road 
Laguna de Santa Rosa @ Stony Palm Road 
Laguna de Santa Rosa @) Stony Po~nt Road 
Laguna de Santa Rosa @ S t ~ y  Po~m Road 
Laguna de Santa Rosa bP Stonv Pom~ Road 
Laauna de Santa Rosa 6 ston; Point Road 
~ a i u n a  de Santa Rosa 6 ston; Po~nt Road 
Laguna de Santa Rosa @! Stony Poznt Road 
Laauna de Santa Rosa 6 Stonv Point Road 
~ a i u n a  de Sanla Rosa 5 ston; Po~nt Road 
Laguna de Santa Rosa Stony Polnt Road 
Laquna de Santa Rosa ([P s tow  Point Road 
~aguna de Santa Rosa 6 ston; Polnt Road 
Laguna de Santa Rosa Q Stony Polnt Road 
Laguna de Santa Rosa 63 Stonv Poml Road 
~ a i u n a  de Sanla Rosa % ~ l o n v  Paint Road 
Laiuna de Santa Rosa 6 ston; Pomt Road 
Laguna de Santa Rosa Q Stony Palm Road - 
Laquna de Santa Rosa 6 stonv Point Road 
Laiuna de Santa Rosa 5 ston; Point Road 
Laguna de Santa Rosa Q Stony Polnt Road 
Laquna de Santa Rosa 62 Stonv Point Road 
Laguna de Santa Rosa 5 ston; Palm Road 
Laguna de Santa Rosa @Stony Polnt Road 
Laguna de Santa Rosa @ Stonv Point Road 
Laguna de Santa Rosa 6 ston; Point Road 
Laguna de Santa Rosa @ Stony Point Road 
Laguna de Santa Rosa @ Stonv Polnt Road 
Laauna de Santa Rosa 6 Stonv Point Road 
Laiuna de Santa Rosa 6 ston; Pomt Road 
Laguna de Santa Rosa @ Stony Potnt Road 
bguna de Santa Rosa ([P stonv Point Road 
Laiuna de Sama Rosa 6 ~ t o &  Point Roaa 
Laguna de Santa Rosa @ Stony Polnt Roaa 
Laquna de Santa Rosa bP Stow Potnt Road 
~ a i u n a  de Santa Rosa 6 ~ l o &  Point Road 
~ a i u n a  de Santa Rosa 6 ston; ~ o ~ n t  Road 
Laguna de Santa Rosa @ Stony Pomnt Road 
Laouna de Santa Rosa ([P ~ o n v  Point Road 
~ a i u n a  de Santa Rosa 6 ston; Polnt Road 
Laguna de Santa Rosa @ Stony Polnt Road 
Laauna de Santa Rosa ([P Stonv Point Road 
Laiuna de Santa Rosa 6 Ston; Polnt Road 
Laguna de Sama Rosa Q Stony Polnt Roaa 
Laquna de Santa Rosa dP soi-v Point Road 
Laguna de Sanla Rosa 6 ston; Poam Road 
Laguna de Sama Rosa Q Stony Point Road 

Date 
I011711989 
11/14/1989 
112211990 
1/26/1990 
1/31/1990 
2/2/1990 
2n11990 

2/14/1990 
2/2011990 
212111990 
2/28/1990 
3/6/1990 
311411990 
3/23/1990 
4/4/1990 

411011990 
411 811 990 
4/25/1990 
5/1/1990 
51911 990 
5/16/1990 
5/24/1990 
6/5/1990 
6/12/1990 
611 911 990 
1012411990 
12/4/1990 
12/5/1990 
12/11/1990 
12Il3l1990 
12/14/1990 
12/18/1990 
12/2011990 
12/27/1990 
1B1991 

11t011991 
1/15/1991 
1/23/1991 
1/30/1991 
2RH991 
2/8/1991 
4B1991 

4/12/1991 
4/12/1991 
4/17/1991 
4/30/1991 
6/3/1991 
6/7/1991 
612711991 
812011 991 
12/11/1991 

Total P (mgll) total NH1-N (mgll) 
0.03 
0.07 
0.56 
0.08 
0.25 
0.64 
0.18 
1.40 
0.58 
0.22 
0.08 

. . 

303 (d) Deadline: 1 113 - 1/06 

Estimated TN 
0.906 
0.738 

1.08 
1.65 
1.67 
2.45 
1.11 



Date 
1/29/1992 
3/25/1992 
4/29/1992 
6/3/1992 
7/1/1992 
91811 992 

1 0128/1992 
12/16/1992 
3/17/1993 
4/14/1993 
511 211 993 
6/16/1993 
8/18/1933 
10/19/1993 
12/14/1993 
3EU1994 
412511994 
5/24/1994 
612311994 
8/25/1994 
10125/1994 
1111411989 
112211990 
1/26/1990 
1/31/1990 
21211 990 
2/7/1990 

2/14/1990 
2/20/1990 
2/21/1990 
2/28/1990 
3/6/1990 
3/14/1990 
3123H990 
41411 990 
4/10/1990 
411811990 
4125/1990 
5/1/1990 
5/9/1990 
5/16/1990 
5/24/1 990 
6/91 990 

6/12/1990 
6/19/1990 
1012411 990 
12/4/1990 
12/6/1990 
12/11/1990 
1211 31990 
12/14/1990 
12/18/1990 
12/20/1990 
12R7H990 
11311991 
1/10/1991 
1/15/1991 
112311991 
113011991 
2/2/1991 
2/8/1991 
4/3/1991 
411011991 
4/17/1991 
413011991 
6/3/1991 
SR711991 
8rn1991 
12/11/1991 
1129/1992 
3/25/1992 
4/29/1992 

Total P (ma~ll total NHSN (mgn) 
0.10 
0.19 
0.06 

Laguna de Sama Rosa @ Stony Polm Road 
Laguna de Sanla Rosa @ Stony Potm Road 
Laouna de Santa Rosa (Sb Ston; Poim Road 
Laiuna de Sanla Rosa 6 ston; Polm Road 
Laguna de Sama Rosa Q Stony Polnt Road 
Laauna de Sanla Rosa 6 ston; Point Road 
~ a i u n a  de Santa Rosa 6 ston; Polnt Road 
Laguna de Santa Rosa @ Stony Poim Road 
LaQuna de SaMa Rosa 6 Stonv Poim Road 
Laiuna de Santa Rosa 6 ston; Po~nt Road 
Laguna de S a m  Rosa @ Stony Polnl Road 
Laguna de SaMa Rosa @ Stonv Poim Road 
Laguna de Sanla Rosa 6 ~ t o &  Polnt Road 
Laguna de Sanla Rosa @ Stony Polm Road 
Laguna de Santa Rosa @ Stonv Poim Road 
Laguna de Sama Rosa 6 Ston; Po~m Road 
Laguna de Sama Rosa @ Stony Polm Road 
Laguna de Sama Rosa Q Stonv Poim Road 
~aguna de Sama Rosa 6 ston; Polm Road 
Laguna de S a m  Rosa Q Stony Palm Road 
Laguna de Sama Rosa Q Stonv Polnt Road 
Laguna de Sama Rosa 6   odd Road 
Laguna de Santa Rosa @ Todd Road 
Laguna de Sama Rosa Q Todd Road 
LaQuna de Sama Rosa 6  odd Road 
~ a i u n a  de Santa Rosa 6 Todd Road 
Laguna de Sanla Rosa @ Todd Road 
Laguna de Sama Rosa @ Todd Road 
Laguna de Santa Rosa 6 Todd Road 
Laguna de Sanla Rosa Q Todd Road 
Laguna de Sama Rosa 8 Todd Road 
La&na de Sama Rosa 6 Todd Road 
Laiuna de Sama Rosa 6 Todd Road 
Laguna de Sama Rosa @ Todd Road 
Laouna de Sama Rosa 6  odd Road 
~ a i u n a  de Sama Rosa 6 Todd Road 
Laguna de Sanla Rosa Q Todd Road 
Laguna de Sama Rosa Q Todd Road 
Laiuna de Sama Rosa 6 Todd Road 
Laguna de S a m  Rosa Q Todd Road 
Laguna de Sama Rosa 8 Todd Road 
Laguna de Santa Rosa 6 Todd Road 
Laguna de Santa Rosa @Todd Road 
Laguna de Santa Rosa @ Todd Road 
Laouna de Sama Rosa 6 TOM Road 
~ a i u n a  de Sama Rosa 6  odd Road 
Laguna de Santa Rosa @ Todd Road 
Laguna de S a m  Rosa @ Todd Road 
Laguna de Sama Rosa 6 Todd Road 
Laguna de Sama Rosa Q Todd Road 
Laguna de S a m  Rosa @ Todd Road 
Laauna de Sama Rosa 6 Todd Road 
Laiuna de Sama Rosa Todd ~ o a d  
Laguna de S a m  Rosa Q Todd Road 
Laouna de S a m  Rosa 6   odd Road 
Laiuna de Sama Rosa 6 Todd Road 
Laguna de S a m  Rosa Q Todd Road 
Laouna de S a m  Rosa (Sb   odd Road 
Laiuna de Sama Rosa 6 Todd Road 
Laguna de Sama Rosa @ Todd Road 
LaQuna de Sama Rosa 6% Todd Road 
Laiuna de Sama Rosa 6 Todd Road 
Laguna de S a m  Rosa @ Todd Road 
Laguna de Santa Rosa @ Todd Road 
Laguna de Sama Rosa 6 Todd Road 
LaQuna de Santa Rosa @ Todd Road 
Laguna de Santa Rosa dP Todd Road 
Laguna de Sama Rosa 6 Todd Road 
Laguna de Sama Rosa @ Todd Road 
Laguna de Santa Rosa @ Todd Road 
Laguna de S a m  Rosa 6 Todd Road 
Laguna de Sama Rosa gg Todd Road 



Laguna de Santa Rosa @ Todd Road 
Laguna de Santa Rosa Q Todd Road 
Laauna de Santa Rosa (tD Todd Road 
Laiuna de S a m  Rosa 6 Todd Road 
Laguna de Santa Rosa Q Todd Road 
Lasuna de Santa Rosa 6 Todd Road 
Laiuna de Santa Rosa 6  odd Road 
Laguna de Santa Rosa @ Todd Road 
Laguna de Santa Rosa 6 Todd Road 
Laiuna de Santa Rosa 6 Todd Road 
Laguna de Santa Rosa @ Todd Road 
Laauna de Santa Rosa (tD Todd Road 
~ a i u n a  de Santa Rosa 6 Todd Road 
Laguna de Santa Rosa Q Todd Road 
Laguna de Santa Rosa 6 Todd Road 
Laguna de Santa Rosa 6 Todd Road 
Laguna de Sama Rosa Q Todd Road 
Laguna de Santa Rosa 6 Todd Road 
Laguna de S a m  Rosa 6 HWY 12 
Laguna de Santa Rosa @ HWY 12 
Laguna de Santa Rosa bP HWY 12 
Laauna de Sanla Rosa (8, HWY 12 
Laguna de S a m  Rosa 6 HWY 12 
Laguna de Santa Rosa Q HWY 12 
Laauna de Sanla Rosa 6 HWY 12 
~ a i u n a  de santa Rosa 6 HWY 12 
Laguna de Santa Rosa @ HWY 12 
Laguna de Santa Rosa (a, HWY 12 
Laguna de Sanla Rosa 6 HWY 12 
Laguna de Santa Rosa @ HWY 12 
Laguna de S a m  Rosa bP HWY 12 
Laauna de Santa Rosa & HWY 12 
Laiuna de Santa Rosa HWY 12 
Laguna de Sanla Rosa Q HWY 12 
Laauna de Santa Rosa 6 HWY 12 
Laiuna de Sama Rosa 6 HWY 12 
Laguna de Santa Rosa Q HWY 12 
Laquna de Sanla Rosa 6 HWY 12 
Laguna de Sanla Rosa 6 HWY 12 
Laguna de Santa Rosa @ HWY 12 
Laguna de Santa Rosa A HWY 12 
Laauna de Santa Rosa (8, HWY 12 
Laguna de Santa Rosa 6 HWY 12 
Laguna de Santa Rosa Q HWY 12 
Laauna de Santa Rosa 6 Occidental Road 
Laiuna de santa Rosa 6 Ocudental Road 
Laguna de Santa Rosa @ Ocudedal Road 
Laguna de Santa Rosa 6 Occidental Road 
Laguna de S a m  Rosa 6 Ocudemal Road 
Laguna de Santa Rosa @ Ocudental Road 
Laouna de Santa Rosa a Occldental Road 
~aauna de Santa Rosa 6 Occidental Road 
Laiuna de S a m  Rosa 6 Occtdental Road 
Laguna de Sama Rosa Q Ocudemal Road 
Laauna de Santa Rosa 6 Occidental Road 
~ a i u n a  de S a m  Rosa 6 Ocudemal Road 
Laguna de Sama Rosa Q Ocudenkl Road 
Laauna de santa Rosa 6 Occidental Road 
Laiuna de Santa Rosa 6 Ocudental Road 
Laguna de Santa Rosa @ Ocudental Road 
Laquna de Santa Rosa 6 Occidental Road 
Laiuna de Santa Rosa 6 Ocudentel Road 
Laguna de Santa Rosa @ Ocudemal Road 
Laguna de Santa Rosa 6 Occidental Road 
Laguna de Santa Rosa 6 Occldental Road 
Laguna de Santa Rosa @ Ocudental Road 
Laguna de Santa Rosa A Occidental Road 
~aguna de sanla Rosa Occldental Road 
Laguna de Santa Rosa @ Ocudental Road 
Laguna de Santa Rosa bP Ocudemal Road 
Laguna de Santa Rosa 6 Occidental Road 
Laguna de Sanla Rosa @ Occidental Road 

Date Total P (mgn) 
6/3/1992 1.4 
7/1/1992 1.2 

Nitrate4 (mgnl NhriteN [mgnl TKN Imgn) total NHJ-N Imglll Estimated TN 
0 



Total P (mgll) 

1.9 

Site 
Laguna de Santa Rosa Q Occidental Road 
Laauna de S a m  Rosa I Occidental Road 
Laiuna de Santa Rosa 6 Ocudental Road 
Laguna de Santa Rosa Q Ocudemal Road 
LaQuna de Santa Rosa (IP Occidental Road 
~aguna de Santa Rosa 6 Ocudental Road 
Laguna de Santa Rosa @ Occldental Road 
Laquna de Santa Rosa (IP Occidental Road 
Laguna de Santa Rosa 6 mctdental Road 
Laguna de Sanla Rosa @ Occ$denlal Road 
Laauna de Santa Rosa I Occidental Road 
Laguna de Santa Rosa 6 Occldental Road 
Laguna de Santa Rosa @ Occldenlal Road 
Lasuna de Santa Rosa Q Occidental Road 
Laguna de Santa Rosa 6 Ocudental Road 
Laguna de Santa Rosa @ Ocudental Road 
Lauuna de Santa Rosa Q Occidental ~ o a d  
Laguna de Santa Rosa 6 Ocudental Road 
Laguna de Santa Rosa @ Ocudemal Road 
Laguna de Santa Rosa Q Occidental Road 
Laguna de Santa Rosa 6 Ocudental Road 
Laguna de S a m  Rosa @ Ocudental Road 
Laguna de Santa Rosa @ Ocudental Road 
Laauna de Santa Rosa 6 Occidental Road 
La&na de Santa Rosa 6 Occ~denlal Road 
Laguna de Santa Rosa @ mudental Road 
Lauuna de Santa Rosa (IP Occidental Road 
Laguna de Santa Rosa r5 Occldental Road 
Laguna de Santa Rosa @ Ocudental Road 
CaDuna de Santa Rosa @ Occidental Road 
Laguna de Santa Rosa 6 Ocuaenlal Road 
Laguna de Santa Rosa @ Occldental Road 
Laguna de Santa Rosa @ Occldental Road 
Laauna de Santa Rosa 6 Occidental Road 
~apuna de Santa Rosa 6 Occ8dental Road 
Laguna de Santa Rosa @ Ocudental Road 
Laquna de Santa Rosa Ci2 Occidental Road 
Laguna de Santa Rosa 6 Ocudental Road 
Laguna de Santa Rosa @ Ocudental Road 
Laguna de Sama Rosa @ Occidental Road 
Laguna de Santa Rosa Vpstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laauna de Santa Rosa ~Dstream of Santa Rosa Creek 
Laiuna de Santa Rosa ~bslream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of S a m  Rosa Creek 
Laquna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Santa Rosa upstream of Santa Rosa Creek 
Laguna de Santa Rosa Upslream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
~aguna de Santa Rosa upstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa CRek 
Laguna de Santa Rosa Upstream of Sanla Rosa Creek 
~aauna de Santa Rosa ~Dstream of Santa Rosa Creek 
~aguna de Santa Rosa ~bstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laauna de Santa Rosa Upstream of Santa Rosa Creek 
Laiuna de Santa Rosa ~bslream o l  Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laquna de Santa Rosa UDstream of Santa Rosa Creek 
Laiuna de Santa Rosa upstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Lauuna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de S a m  Rosa ~bstream of Santa Rosa Creek 
Laguna de Santa Rosa Upslream of Santa Rosa Creek 
Laquna de Santa Rosa Upstream of Santa Rosa Creek 
~aguna de Santa Rosa upstream of Santa Rosa Creek 
Laguna de S a m  Rosa Upslream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Santa Rosa ~pstream of Santa Rosa Creek 
Laguna de Sanla Rosa Upslream of Santa Rosa Creek 
Laguna de santa Rosa Upstream of Santa Rosa Creek 



Laguna de Santa Rosa Upstream of Santa Rosa Creek 
bguna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Sanla Rosa Upstream of Santa Rosa Creek 
Laguna de Sanla Rosa Upstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Sanla Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Sanla Rosa Upstream of Sanla Rosa Creek 
Laguna de Sama Rosa Upstream of Santa Rosa Creek 
Laguna de Sanla Rosa Upstream of Sanla Rosa Creek 
Laguna de Santa Rosa Upstream of Sanla Rosa Creek 
Laguna de Sanla Rosa Upstream of Santa Rosa Creek 
Laguna de Sanla Rosa ~bstream of Sanla Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Sanla Rosa Creek 
Laguna de Sanla Rosa Upstream of Sanla Rosa Creek 
Laguna de Santa Rosa Upstream of Sanla Rosa Creek 
Laguna de Sanla Rosa Upstream of Santa Rosa Creek 
Laauna de Sanla Rosa ~bstream of Santa Rosa Creek 
Laguna de Sanla Rosa ~bstream of Sanla Rosa ~r;ek 
Laguna de Santa Rosa Upstream of Sanla Rosa Creek 
LaQuna de Sanla Rosa ~bstream of Sanla Rosa Creek 
~aguna de Sanla Rosa ubslream of S a m  Rosa Creek 
Laguna de Sanla Rosa Upstream of Sanla Rosa Creek 
Laguna de Sanla Rosa U~slream of Sanla Rosa Creek 
Laguna de Sanla Rosa ~bstream of Santa Rosa Creek 
Laguna de Sanla Rosa Upstream of Sania Rosa Creek 
Laguna de Sanla Rosa Upstream of Santa Rosa Creek 
Laguna de Sama Rosa ~pstream of Qnta Rosa Creek 
Lagum de Sanla Rosa Upstream of Santa Rosa Creek 
Laguna de Sanla Rosa Upstream of Santa Rosa Creek 
h u n a  de Santa Rosa ~bstream of Santa Rosa creek 
&una de S a m  Rosa ~bstream of santa Rosa Creek 
Laguna de Sanla Rosa Upstream of Sanla Rosa Creek 
Laguna de Santa Rosa U~stream of Santa Rosa Creek 
Laguna de Santa Rosa ubstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Sanla Rosa Upstream of Santa Rosa Creek 
Laguna de Santa Rosa Upstream of Santa Rosa Creek 
Laguna de Sanla Rosa @ River Road 
Laguna de Santa Rosa Q River Road 
Laauna de Santa Rosa 6 Rlver Road 
Laguna de Sama Rosa 6j  Rver Road 
Laguna de Sanla Rosa @ Rrver Road 
Laguna de Santa Rosa 6 River Road 
Laguna de Sanla Rosa 6 R~ver Road 
Laguna de Santa Rosa @ Rover Road 
Laguna de Sanla Rosa @ River Road 
Laauna de Santa Rosa 63 River Road 
Laiuna de Sanla Rosa 6 River ~ o a d  
Laguna de Santa Rosa @ River Road 
LaQuna de Sanla Rosa 6 River Road 
Laguna de Santa Rosa i5 Rlver Road 
Laguna de Sanla Rosa @ Rlver Road 
Laguna de Santa Rosa 6 River Road 
Laguna de Sanla Rosa 6 River Road 
Laguna de Santa Rosa @ River Road 
Laguna de Sanla Rosa @ River Road 
Laguna de Sanla Rosa @ River Road 
Laguna de Sanla Rosa @ River Road 
Laguna de Sanla Rosa @! River Road 
~aguna de Sanla Rosa 6j  Rlver Road 
Laguna de Santa Rosa @ Rwer Road 
Laguna de Sama Rosa aP Rlver Road 
Lanuna de Santa Rosa 6 River Road 
Laguna de Sanla Rosa i%j Rver Road 
Laguna de Santa Rosa @ Rlver Road 
Laauna de Sanla Rosa 6 River Road 
Laguna de Sanla Rosa ~ i v e r  ~ o a d  
Laguna de S a m  Rosa Q River Road 
Laguna de Sanla Rosa 6 River Road 
Laguna de Sanla Rosa @ Trenlon-Healdsburg Road 

Total P (mgn) total NH3-N In 
0.8 
0.13 
0.32 
1.5 



site 
Laguna de Santa Rosa Q Trenton-Healdsbuq Road 
Laguna de Santa Rosa Q Tremon-Healdsbuq Road 
Laguna de Santa Rosa Q Trenton-Healdsbum Road 
Laauna de Santa Rosa 6 Trenton-Healdsburi Road 
Laiuna de S a m  Rosa 6 ~renlon-~ea~dsbu; Road 
Laguna de Sanla Rosa Q Tremon-Healdsbum Road 
Lanuna de Sanla Rosa d Trenlon-Healdsbum Road 
Laiuna de Santa Rosa 6 ~renlon-HealdsbuR) Road 
Laguna de Santa Rosa Q Trenlon-Healdsbura Road 
LaqUna de Sanla Rosa 6 Trenlon-~ealdsbum Road 
Laiuna de Sanla Rosa 6 1renlon.HealdsbuR) Road 
Laguna de Santa Rosa Q Trenton-Healdsburg Road 
Laquna de Santa Rosa 6 Trenton-~ealdsbui Road 
Laiuna de Sania Rosa 6 ~renion-~ea~dsbuR) Road 
Laguna de Sanla Rosa Q Trenton-Healdsbuq Road 
Santa Rosa Creek CZ! Wiilowside Road 

- 

Santa Rosa Creek 6 Willovslde Road 
Santa Rosa Creek Q Wlllowslde Road 
Santa Rosa Creek 6 Willowside Road 
Sanla Rosa Creek 6 Willowslde Road 
Santa Rosa Creek Q Wlllows.de Road 
Santa Rosa Creek I Wlllowslde Road 
Santa Rosa Creek & Willowside Road 
Santa Rosa Creek 6 Willmslde Road 
Sanla Rosa Creek Q Wlllowslde Road 
S a m  Rosa Creek 6 Willowside Road 
Santa Rosa Creek 6 Willowslde Road 
Sanla Rosa Creek Q Wlllowslde Road 
Sanla Rosa Creek 62 Wl l lw ide Road 
Santa Rosa Creek 6 Willowslde Road 
S a m  Rosa Creek Q Wlllowslde Road 
Sama Rosa Creek CZ! Wlllowslde Road 
Sanla Rosa Creek & Willowside Road 
Santa Rosa Creek Willowslde Road 
Sanla Rosa Creek Q W!llowslde Road 
Sanla Rosa Creek 6 Willowside Road 
Santa Rosa Creek 6 Willowslde Road 
Sanla Rosa Creek Q Wlllowslde Road 
Santa Rosa Creek 6 Wlllowside Road 
Santa Rosa Creek 6 Willows~de Road 
Sanla Rosa Creek Q Wlllowslde Road 
Sanla Rosa Creek I Wlllowslde Road 
Santa Rosa Creek & Willowside Road 
Santa Rosa Creek 5 Wiilowslde Road 
S a m  Rosa Creek Q Wallowslde Road 
Santa Rosa Creek 6 Willowside Road 
Santa Rosa Creek 6 Willowslde Road 
Santa Rosa Creek Q W~llwslde Road 
Santa Rosa Creek 62 Willowside Road 
Sanla Rosa Creek 6 Willowslde Road 
Sanla Rosa Creek Q W~llwslde Road 
Santa Rosa Creek Q Wlllowslde Road 
Sama Rosa Creek 6 Willowside ~ o a d  
Sanla Rosa Creek 6 Willowslde Road 
Sanla Rosa Creek Q Wdlowslde Road 
Santa Rosa Creek 6 Willowside Road 
sama Rosa Creek 6 Willowslde Road 
Sama Rosa Creek Q Wlllovslde Road 
Santa Rosa Creek ii Willowside Road 
Sanla Rosa C m k  6 Willowside Road 
Sania Rosa Creek Q W~llows~de Road 
Santa Rosa Creek 6 Willowside Road 
Sanla Rosa Creek 6 Willowslde Road 
S a m  Rosa Creek Q Wtllowslde Road 
Sama Rosa Creek 62 Willowside Road 
Sanla Rosa Creek 6 Willwuslde Road 
Sanla Rosa C m k  Q Wlllowlde Road 
Sama Rosa Creek Q Wtllowslde Road 
Sama Rosa Creek Q Wl l lw lde Road 
Santa Rosa Creek Q Wlllowslde Road 
Sama Rosa C m k  Q Wll lw lde Road 
Sama Rosa Creek 6 Willomide Road 

Date T&I P (mgll) 
12/14/1990 
4/3/1991 

4/30/1991 
6/3/1991 
6/27/1991 
8/20/1991 
12'1 111991 
3/25/1992 - 
4/29/1992 0.8 
6/3/1992 

.4/25/1994 
5/24/1994 
SR31t994 
8/25/1994 
10/25/1994 
813011989 
9/16/1989 
9116H989 
9/27/1989 
1011811989 
11/14/1989 
1/22/1990 
1/26/1990 
1/29/1990 
1/30/1990 
1/3011990 
1/3lH990 
2/2/1990 . 
2/7/1990 
2/14/1990 
2/2011990 
2/21/1990 
2/28/1990 
m 1 9 9 0  
y14/1990 
%3/1990 
41411 990 
411 011 990 
411811990 
4/25/1990 
5/1/1990 
M I 1  990 
5/16/1990 
5/24/1990 
6/5/1990 
SH2/1990 
6/19/1990 
10/24/1990 0.1 
12/4/1990 
12/6/1990 
12/11/1990 
12/13/1990 
12/14/1990 0.14 
12/1811990 
12/2011990 
12/27/1990 
1/3/1991 
1/10/1991 
1/15/1991 
1/23/1991 
1no1t991 
2/2/1991 . 
2/2/1991 
2/2/1991 
21811 991 
4/3/1991 0.062 . 
4/10/199t 
4/11/1991 
4/17/1991 
4r5011991 
Y3111991 
6/3/1991 0.14 

total NHW Imgll) Estimated M 

0.095 0.2 



site 
Sanla Rosa Creek Q Willowside Road 
SBnta Rosa Creek dll Wlllowside Road 

Total P (m@) Nitrite4 IWm TKN ~ m @ )  
0.001 0.42 
0.001 1.6 

total NH3-N (man] 
0.025 
0.16 
0.048 
0.057 
0.054 

Sam Rosa Creek 6 Willarslde Road 
Santa Rosa Creek @ Wlllowside Road 
Sanla Rosa Creek Q Wlllarlde Road 
Sama Rosa Creek @ Wlllowslde Road 
Sama Rosa Creek @! Willowstde Road 
Sanla Rosa Creek @ Wlllowssde Road 
S a m  Rosa Creek @ Wlllows~de Road 
S a m  Rosa Creek Q Wlllowslde Road 
Sanla Rosa Creek @ Wlllows~de Road 
Santa Rosa Creek Q Wlllowslde Road 
Sanla Rosa Creek Q Willomlde Road 
S a m  Rosa Creek Q Wlllows~de Road 
Santa Rosa Creek @! Willwslde Road 
Sada Rosa Creek @ Willowslde Road 
Sanla Rosa Creek Q Wlllwstde Road 
Sama Rosa Creek @ Wlllowslde Road 
Santa Rosa Creek Q Wlllows~de Road 
Santa Rosa Creek Q Willomlde Road 
Sanla Rosa Creek 6 Willowside Road 
Sanla Rosa Creek 6 Willwslde Road 
Sanla Rosa Creek Q Wlllowslde Road 
S a m  Rosa Creek 6 Willowside Road 
SaMa Rosa Creek 6 Willowlde Road 
Sada Rosa Creek Q Wlllows~de Road 
Sama Rosa Creek Q W6llowslde Road 
Mark West Creek @! Slusser Road 

Wen Creek@ Slusser Road 
Mark Wesl Creek @ Slusser Road 
Mark West Creek 6 Slusser Road 
Mark West Creek 6 Slusser Road 
Ma* Wesl Creek Q Slusser Road 
Mark West Creek 6 Slusser Road 
Mark Wesl Creek 6 Slusser Road 
Mark Wesl Creek Q Slusser Road 
Mark West Creek @ Slusser Road 
Mark Wesl creek 6 Slusser Road 
Mark Wesl Creek Q Slusser Road 
Mark West Creek Q Slusser Road 
Mark Wed Creek 6 Slusser Road 
Mark West Creek Z ~ ~ u s s c r  Road 
Mark Wesl Creek Q Slusser Road 
Mark West Creek 6 Slusser Road 
Mark West Creek 6 ~lusser Road 
Ma* Wen Creek Q Slusscr Road 
Mark West Creek bP Slusser Road 
Mark Wesl Creek 6 SluSSer Road 
Laguna de S a m  Rosa Q Uano Road 
Laguna de Sama Rosa Q Uano Road 
sa&a Rosa Creek 6T! ~ e l i i  Road 
S a m  Rosa Creek 6 Melna Road 
Sanla Rosa Creek @ Melda Road 
Santa Rosa Creek 6 Melia Road 
Sanla Rosa Creek Q Melita Road 
Deka Pond Discharge 



Site Date 
8/19/1998 
91411 998 
9/14/1998 
9/29/1998 
1011 411 998 
10/29/1998 
11/12/1998 
6/3/1999 
6/17/1999 
6/29/1 999 
711411 999 
7/27/1999 
8/12/1999 
8/24/1999 
91911 999 
9/21/1999 
10/7/1999 
1011 911 999 
11/3/1999 
11/16/1999 
12/1/1999 
12/14/1999 
12/29/1999 
111 212000 
1/24/2000 
2/9/2000 
4/5/2000 

411 8/2000 
5/3/2000 
511 7/2000 
611 5/2000 
6/27/2000 
711 212000 
7/27/2000 
8/8/2000 
8/24/2000 
9/1/2000 
9/21/2000 
10/3/2000 
1011 9/2000 
11H/2000 
11/16/2000 
712311 997 
8/5/1997 
8/21/1997 
9/2/1997 
9/17/1997 
10/1/1997 
1 W1511997 
10/28/1997 
11/10/1997 
11/24/1997 
12/10/1997 
12/23/1997 
In11 998 
1/21/1998 
21311 998 
2/18/1998 
3/4/1998 

311 811 998 
4/1/1 998 

Totar P (mgn) . ~iVstaN Imgn) Nitrite4 (mgn) TKN Imgllt total NH3-N (mgll) Estimated TN 
0.461 
0.351 
0.181 
0.19 
0.23 

0.988 
1.33 

0.025 
0.298 
0.27 

0.144 
0.209 

0.2 
0.201 
0.186 
0.149 
0.136 
0.144 
0.581 
0.854 
0.218 
0.699 

1.6 
0.279 
0.356 
0.817 
0.352 
0.285 
0.461 
0.486 

0.4 
0.212 
0.162 
0.153 
0.163 
0.131 
0.254 
0.71 1 
0.137 
0.502 
0.475 
0.272 

1.79 
1.87 

0.832 
1.37 

0.847 
0.739 
0.612 
0.525 
0.61 1 

1.49 
1.13 

0.874 
0.852 
0.872 
0.927 
0.976 
0.91 1 
0.894 

1 



total N H U  (mail) Enimated TN 



Date 
8R4R000 
9/7/2000 
9RlRWO 
lo rn000  
1w19Rom 
1 1/1/2000 
11/16/2000 
9/7/2000 

1011 9/2000 
712311 997 
81511 997 
8/21/1997 
9/2/1997 
9/17/1997 
101111997 

1011 511 997 
10/28/1997 
11/10/1997 
11/24/1 997 
12/10/1997 
12/23/1997 
1/7/1998 
1/21/1998 
2/3/1998 
211 811998 
31411 998 

3/18/1998 
4/1/1998 
411 311998 
4/30/1998 
511 111998 
5/28/1998 
61911 998 
6/25/1998 
71911998 
7/24/1998 
81411 998 
811911 998 
91411 998 
911411 998 
9/29/1998 
1 W1411998 
1 012911 998 
11/12/1998 
11/25/1998 
12/3/1998 
12/15/1998 
12/30/1998 
1/14/1999 
1/27/1999 
2/12/1999 
2/25/1999 
311 111999 
3/23/1999 
41511 999 
4/22/1999 
5/5/1999 

512011 999 
61311 999 
611 711 999 
612911 999 



Site Date 
711 411 999 
712711 999 
8/12/1999 
8/24/1999 
9/9/1999 
9/21/1999 
10/711999 
1011 911 999 
11/3/1999 
11/16/1999 
12/1/1999 
12/14/1999 
12/29/1999 
1112/2000 
1/24/2000 
2/9/2000 
2/23/2000 
3/8/2000 
3/21/2000 
4/5/2000 
4/18/2000 
5/3/2000 
511 7/2000 
611 5/2000 
6/27/2000 
7/12RoOo 
7/27/2000 
8/8/2000 
8/24/2000 
9/7/2000 
9/21/2000 
10/3/2000 
10/19/2000 
11H/2000 
1 111 612000 
7/23/1997 
81511 997 
8/21/1997 
9/2/1997 
911 711 997 
10/1/1997 
1011 511 997 
10/28/1997 
11HO/l997 
1 1/24/1997 
12/10/1997 
12/23/1997 
1/7/1998 
1/21/1998 
2/3/1998 
2/18/1998 
31411 998 
311811 998 
4/1/1998 
411 311 998 
4/30/1998 
511 111998 
5/28/1998 
61911 998 
612511 998 
7/9/1998 

Total P (rngfl) Nitrate4 irngfll N M  lrngnl TKN IntQnl 

0.71 
total NH3N (mgn) Estimated TN 



NmmN (men) TKN (mall) total NH3.N (mgn) Estimated TN 



Site 

Delta Pond @ %"discharge 
Kelly Pond 
Kelb Pond 
~ p & a m  Kelly PondDuer Crk 
Upstream Kelly PondDuer Crk 
Laguna @ Trenton Healdsbuq 
Russtan Rover @ Wohler Bndge 
Russ~an Rtver Q Wohler Bndse 
Russian ~ i v e r  8 Wohler Bridge 
Russian River @ Wohler Blidge 
Dena Pond @ %"discharge 
Delta Pond @ %"discharge 
Della Pond @ %"discharge 
KeUy pond 
Kelly Pond 
Kelly Pond 
Kelly Pond 
Dena Pond 24' pipe 
Della Pond 24" doe 
Della Pond 24" 
Della Pond 24" pipe 
Lasuna wetlands. 
Laiuna Wetlands 
Laguna Wetlands 
Laguna Wetlands 
100 yd. Upstream Uano Rd. Brdg,, 
100 yd. Upstream Llano Rd. Brdg. 
100 yd. Upstream Llano Rd. Brds. 
100 yd Upstream Uano Rd ~ r d g  
Upstream DPond lncllne Pump 
Upstream DPond Incline Pump 
UDstream aPond Incline ~um.  
upstream DPond lncllne pump 
Upstream DPond 36' d~schame 
Upstream DPond 26" dischame 
upstream DPond 36.d1scha;e 
Upstream Colgan Crk. @ Laguna 
Upmeam Colgan Crk @ Laguna 
Upstream Colgan Crk @ Laguna 
Laguna @ Todd Rd 
Caguna @ Todd Rd 

u&ams R crk Delta 
Upstream S R Crk Q Delta 
Downstream S.R. ~i. @ Della 
Downstream S.R. Crk. @Delta 
Downstream S.R. Crk. @ Delta 
Downstream S.R. Crk. @ Dena 
Upstream Duer Crk @Kelly 
Upstream Duer Crk @ Kelly 
Upstream Duer Crk Q Kelb 
Downstream Duer ~ l k  @ ~ e l l y  
Downstream Duer Crk @ Kelly 
Downstream Duer Crk @ Kelly 
Downstream Duer Crk @ Kelly 
Russtan R~ver @ Wohler Brdg 
Russian Rlver @ Mlrabel 

Date Total P (rngll) Nitrate* (mglll NitrlteN [rngll) TKN (mgll) total NHJN (rngll) Estimated TN 



Delta Pond @ 36'dlschaqe 
Dena Pond Q 36' discharge 
Delta Pond 02 36'dtschame 
Delta Pond 8 36" discharge 
Della Pond Q 36" discharge 
B m  Pond 
E m  Pond 
Kelly Pond 
Kelly Pond 
Kelly Pond 
Keily Pond 
KelW Pond 
~a&na  Wetlands 
Laguna Wetlands 
Laguna Wetlands 
Laguna Wetlands 
Laguna Wetlands 
100 vd. Upstream Uano Rd. Brdu. 
100 yd UpsVeam Uano Rd Brdg 
100 yd Upstream Uano Rd Brdg 
100 yd Upweam Uano Rd Brdg 
100 yd. upstream Uano ~ d .  ~ r d g .  
Upstream. Dpond Incline pump 
Upstream. D-pond Incline pump 
UDstream. DDond lncline DumD 
Upstream Dpond Incl!ne pump 
Upnream. D.pond InU~ne pump 
Upstream DPond 36' dlschaqe 
Upstream DPond 36" dlschaqe 
Upslream &Pond 36" dtscharge 
Upstream DPond 36' dlschame 
UDStream DPond 36" dischaie 
c'olgan Ck Upstream of Laguia 
Colgan Ck Upstream of Laguna 

~ o l g a n  Ck ubstream of Lasuna 
Colgan Ck Upstream of Laguna 
Lauuna 63 Todd Rd. 
Laguna 6 iodd ~d 
Laguna @ Todd Rd 
Laguna Q Todd Rd 
Laguna &  odd ~ d .  
Laguna @ nwy 12 
Laguna @ Hwy 12 
Upstream Duer Crk U3 Kellv 
~bstream Duer Crk 6  el& 
Upstream Duer Crk @ Kelly 
Upstream Duer Crk @ KelW 
Downstream Duer ~ r k  Q ~ e l l y  
Downstream Duer Crk Q Kelly 
Dormslream Duer Crk 63 Kelty 
Downstream Duer Crk 6  el& 
Downstream Duer Crk @ Kelly 
Laguna @ La Franchi 
Laauna U3 La Franchi 
Laguna Upstream @ Delta 
Laguna Upstream Q Dena 
Downstream Sanlakosa Creek Della 
Downstream Sanla Rosa Creek 6 Delta 
Russian River Q ~ o h l e r  Brdg. 
Russian River 6% Wohler Brdo. 
Russlan Wver 6 Wohler ~ r d p  
Russlan R~ver Q Wohler Brdg 
Russian River 6 Mirabel 
Russlan R~ver 6 Mlrabel 
Russ~an Rlver @ Mlrabel 
Russlan River @ MtraDel 

Date 
12/1/1998 
12/9/1998 
12/16/1998 
12/22/1998 
12/29/1998 
12/9/1998 
12/16/1998 
12/1/1998 
121911998 
12/16/1998 
12/22/1998 
12/29/1998 
12/1/1998 
12/911998 
12/16/1998 
12/22/1998 
12/29/1 998 
12/1/1998 
12/9/1998 
12/16/1998 
12/22/1998 
12/29/1998 
12/1/1998 
12/9/1998 
12/16/1998 
12/22/1998 
12/29/1998 
12/1/1998 
12/9/1998 

12/16/1998 
12/22/1998 
12/29/1998 

' 12/1/1998 
12/9/1998 

12/16/1998 
12/22/1998 
12/29/1998 
12/1/1998 
12/9/1998 
12116Il998 
12/22/1998 
12/29H998 
12/9/1998 
12/16/1998 
12/9/1998 
12/16/1998 
12/22/1998 
12/29/1998 
12/1/1998 
121911 998 
12/16/1998 
12/22/1998 
12/29/1998 
12/2/1998 
12/911998 
12/2/1998 
12/9/1998 
12/2/1998 
12/9/1998 
12/9/1998 

12/16H998 
12/22/1998 
12/29/1998 
121911998 
12/16/1998 
12/22/1998 
12/29/1998 

Estimated TN 
6.3 
6.5 



Site 
Bmwn Pond 
Bmwn Pond 
Bmwn Pond 
Dena Pond @ 36" discharge 
D e b  Pond @ 36" discharge 
Delta Pond @ 36" discharge 
Kelly Pond 
Kelly Pond 
Kelly Pond 
Kelly Pond 
Laguna Wetlands 
Lagwa WeUands 
Laguna Wetlands 
Laguna Wetlands 
Delta Pond 48' Discharge 
Dena Pond 48" Discharge 
D e b  Pond 48' Discharge 
100 yd. Upstream Uano Rd. Bdg. 
100 vd. UDstream Llano Rd. Bdo. 
100 id. ubstr&am Llano Rd. Bd;. 
Colgan Ck Upstream 
Colgan Ck Upstream 
Cotoan Ck Uoslream 
~pSiream Dbond lncllne Pump 
Upstream DPond lncltne Pump 
UDslream DPond lndlne ~ u m b  
ubstream DPond lncl~ne ~ u m b  
Upstream DPond 36- discharge 

Upstream DPond 36" dlschaie 
Laguna @ Todd Rd 
Laguna bp Todd Rd 
~ i u n a  6  odd ~ d .  
Laguna @ t t q  12 
Laguna @ Hwy 12 
Laouna d MN 12 
up;tream~u& Crk @ Kelly 
Upstream Duer Crk @ Kelly 
UDstream Duer Crk 6 Kelh 
Upslmam Duer Crk 6  el& 
Downstream Duer Crk @ Kelly 
Dwnslream Duer Crk bp Kelh 
Downslream Duer Crk 6  el& 
Downstream Duer Crk @ Kelly 
Laguna @ La Franchi 
Laguna @La Franchi 
Laguna @ La Franchi 
Laguna Upstream @ Dena 
Laauna UDstream b DeRa 
odmslream Sanla>osa Creek @ Delta 
Downslream Sanla Rosa Creek @ D e b  
Russ~an R~ver @ Wohler Bndge 
Russsan Rlver @ Wohler Bndge 
Russ~an Rlver @ Mlrabel 
Russ~an River @ Mlrabel 

Date 
1/13/1999 
1/2011999 
1/27/1999 
1/13/1999 
1ROH999 
1/27/1999 
1/6/1999 

1/13/1999 
1/20/1999 
in7/i999 
1/6/1999 
1HW999 
112011999 
1/27/1999 
1/13/1999 
1/20/1999 

Nitrite4 (mml TKN Imgn) total NH3-N (mgll) 
0.40 
I .30 

Estimated TN 
7.8 
7.1 



Site 
Alpha Pond 
Alpha Pond 
Delta Pond @ ='discharge 
D e b  Pond @ 36' discharge 
Delta Pond Q =-discharge 
Kelly Pond 
Kelly Pond 
Kelly Pond ,j 

Laguna Wetlands 
Laguna Wetlands 
LaQuna Wetlands 
106 yd Upstream Uano Rd Brdg 
100 yd Upslream Llano Rd Brdg 
1 W yd Upstream Uano Rd Brdg 
Colgan Ck Upstream 
Colgan Ck Upstream 
Colgan Ck Upstream 
UDstream DPond Incline Pumo 
~'pstream DPond lncllne pump 
Upstream DPond lncltne Pump 

Upstream DPond 36' dlschaie 
Upstream DPond.36'dlscharge 
Laguna @ Todd Rd 
Laguna Q Todd Rd 
Lagvna @Todd Rd 
Upstream Roseland Ck RP Uano 
Uoslrearn Roseland Ck. & Uano 

UDrtream Duer Crk LIP Kellv 
~ i s t r eam Duer Crk 6 ~ e l 6  
Upstream Duer Crk @ Kelly 
Downstream Duer Crk 63 Kelh 
Downstream Duer Crk 6  el& 
Downstream Duer Crk @ Kelly 
Russian Rover Q Wohler Brdo 
Russian River 6 Mirabel - 
Russian River @ Mirabel 

Date 
2/12/1999 
2/17/1999 
2/3/1999 
2/1011999 
2/17/1999 
2/3/1999 
2/10/1999 
2/1BH999 
2/3/1999 
2/10/1999 
2/17/1999 
2/3/1999 
2/10/1999 
2/17/1999 
2/3/1999 
2/1011999 
2/17/1999 
2/5/1999 
2/10/1999 
211 711 999 
2/5/1999 
2/10/1999 
2/17/1999 
2/3/1999 
211 011 999 
2/17/1999 
2/12/1999 
2/17/1999 

Total P (mgll) NitrateN (mgll)  itr rite^ (mgll) TUN (mgll) 
5.00 

Estimated TN 
5 

4.7 
7.3 
6 



Si 
Alpha Pond 
Alpha Pond 
Alpha Pond 
Alpha Pond 
Delta Pond @ 36'dlschaqe 
Dena Pond @! 36' dlschaqe 
Deka Pond Q 36" dlschame 
Delta Pond i5 36' discharge 
Kelly Pond 
Kelly Pond 
Kelly Pond 
Kelly Pond 
Laguna Wetlands 
Laouna Wetlands 
Laiuna Wetlands 
Laguna Wetlands 
~ e i a  Pond 24- pipe 
D e b  Pond 24" pipe 
Delta Pond 24' pipe 
100 vd. Unstream Uano Rd. Brda 
100 i d  &stream Uano Rd Brd; 
100 yd Upstream Uano Rd Brdg 
100 vd Upstream Uano Rd B r d ~  
~ o l & n  ~k Upstream 
Colgan Ck Upstream 
Colgan Ck Upstream 
Coloan Ck UDslream 
upsiream ~ A e t a n d  Ck. Q Uano 
Upstream Roseland Ck. Q Uano 
Unstream Roseland Ck. 6 Llano 
U'pstream Roseland Ck. G Llano 
Downstream Roseland Crk @! Uano 
Dmvnslream Roseland Crk 16P Llano 
Downstream Roseland Crk 6 Uano 
Downstream Roseland Crk Q Llano 
Laguna Upstream lncline Pump 
Laguna Upstream Incline Pump 
Laguna Upstream Incline Pump 
Laguna Upstream Incline Pump 
Laauna Unstream 36" Dischame 
~ a i u n a  ipstream 36" ~ l s c h a i e  
Laguna Upstream 36-Discharge 
Laquna Upstream 36" Dtschame 
~aguna 6 Todd Rd. 
Laguna @ Todd Rd. 
Laguna @ Todd Rd. 
Laguna Todd Rd. 
Upstream Duer Crk @ Kelly 
Upstream Duer Crk @! Kelly 
U~stream Duer CIX @ Kellv 
ubstream Duer Crk 6 ~ e &  
Downstream Duer Crk Kelly 
Downstream Duer Crk cii Kellv 
Downstream Duer Crk 6  el& 
Downstream Duer Crk Q Kelly 
Upstream Sama Rosa Creek Q D e b  
Upstream Santa Rosa Creek @ D e b  
Upstream Sanla Rosa Creek @ Dcna 
Downstream Santa Rosa Creek Q D e b  
Downstream Sanla Rosa Creek 6 D e b  
Dwsl ream Santa Rosa Creek D e b  
Russ~an Rtver Q Wohler 
Russian ~ i v e r  16 Wohler - 
Russian R~ver @! Wohler 
Russ~an Rlver Q Wohler 
Russian f i v e r 6  Mirabel 

Russian River 6 Mirabel 

N@ite4 (men) TKN (men) - total NH3-N (men) 
2.10 
5.40 
1.50 
1.00 
1.60 
2.50 
1 .50 
1 .oo 
-0.10 
-0.10 
-0.10 
0.10 
1.90 
4.50 
-0.10 
0.90 
0.80 
-0.10 
-0.10 

Estimated M 
5.7 
4.3 
6.5 
7.5 
5.1 
1.2 
6.5 
5.9 
2.8 
3.7 
4.2 
3.8 
6.3 
4 

6.7 
7.6 



site 
Dena Pond Q 36' discharge 
Delta Pond Q 36" discharge 
Delta Pond Q 36" discharge 
Kelly Pond 
Kelly Pond 
Kelly Pond 
Laguna Wetlands 
Laguna welland? 
Laauna Wetlands 
106 yd Upstream Llano Rd Brdg 
100 yd Upstream Llano Rd Brdg 
100 vd. Uostream Llano Rd. ~ r d a .  
colian ~k upstream 
Colgan Ck Upstream 

La&na upstream Incllne Pump 
Laguna Upstream lncllne Pump 
Laguna Upstream Incline Pump 
~aguna upstream 36" ~ l s c h a i e  
Laguna Upstream 36' Discharge 

-Laguna Upstream 36" Discharge 
~aguna 6 Todd Rd. 
Laguna 0 iodd Rd. 
Laguna Q Todd Rd. 
Upstream Duer Crk (IP K e k  
~'prtream Duer Crk 6 ~ e 1 6  
Downrtream Duer Crk @ Kelly 
Dwmslream Duer Crk Q Kelly 
Downstream Duer Crk Q Kelly 
Russ~an R~ver Q Wohler 
Russian Rwer @ Wohler 
Russian River 6 Mirabel 

Kelly Pond 
Kelly Pond 
Laguna Wetlands 
Laguna.We1lands 
u&am DPond lncllne Pump 
Upslream D-Pond lncllne Pump 
Domstream Duer Crk Q K e k  
Downstream Duer Crk 6  el$ 

Date 
4/7/1999 
4/14/1999 
4/21/1999 
4/7/1999 

4/14/1999 
4/21/1999 
4/7/1999 
4/14/1999 
4RlH999 
4/7/1999 
4/14/1999 
4/21/1999 
4/7/1999 
4/14/1999 
4/21/1999 
4/7/1999 
4/14/1999 
4/21/1999 
4/7/1999 
411 411 999 
4RIH999 
4/7/1999 
4/14/1999 
4/21/1999 
4/14/1999 
4ni/ i999 
4/7/1999 
4/14/1999 
4/21/1999 
4/7/1999 

4/21/1999 
4/7/1999 
4/14/1999 
4/21H999 
51511 999 
511 111999 
5/5/1999 
511 111999 
51511 999 
5/11/1999 
5/5/1999 

511 1/1999 

Total P (rngn) N i i t e N  (mgn) 
5.70 
5.50 
5.50 
2.90 
2.70 
1.90 
5.80 
5 20 

Estimated TN 
5.7 
5.5 
5.5 



Table 1. Chlordane results from sediment samples in Santa Monica Bay 

Notes: , . 

! 1. Four analytes were used to calculate total chlordane: cis-chlordane, trans-chlordane, oxychlordane, and trans-nonachlor. 
I Total chlordane results were also provided, but were recalculated to replace the "ND" results with values as per the SCCWRP 

protocol. Data with MDLs > Screening Value were excluded from the analyses. 
2. Total Chlordane data provided by LACSD were recalculated to follow the SCCWRPINOAA summation procedures. Totals are 

based on chlordane-a and chlordane -g. 
3. Number of analytes'used for analyses varied(5, 7, or total provided in dataset). 

Table 2. Chlordane results from tissue samples in Santa Monica Bay 

Notes: 14 
1. Total chlordane is the 
2. Stations, include Santa Monica Pier (41 lo),  Venice Pier (4120), and Party   oat to Malibu Kelp Beds (4140). 
3. Total chlordane is the sum of five analytes or the total chlordane measurement provided in dataset. 

\ 



Total PCBs (ug/kg) 



Total PCBs (uglkg) 

Total PCBs (uglkg) 



I Number Above I Percent Above 1 I ~ - 

Screening Value I Screening Value I Comments 

k-, , Y , - <', ,.:q. ; . .- : ; - . . . - , 
;. . - " . . ' . 3 .', * . " :'" ,.ra2"-.'.i. .. ..,.$-.. . ,. : , '7 > < ,  '- >.;< 
.. . - 4  L . - _ '  . 

I 

I Total chlordane is the sum of five analytes or the I 0.0% total chlordane measurement provided in dataset 
(see chlordane-tissue sheet for details). 

All totals are the sum of arochlor 1248, 1254, & 
1260. Results with MDLs > SV were excluded \ 

from the analyses (see PBCs-tissue sheet for 
I Idetaits). 
k3>'! ,;-?<* :+:.* .3.;;..::- .:-:;.. .* ;,. :? <i: ..:;.<?J:: * .- . . . , . . ,". ::.$ , , .. .' ' - -  . . . . .  ? . , . . , . , .  . ... 
L;... . ' .  , . .  , : . . 

i * . .  . . .. 
I 

I Total chlordane-is the sum of five analytes or the 
0.0% total chlordane measurement provided in dataset 

(see chlordane-tissue sheet for details). 1 
I 1260. Results with MDLs > SV were excluded 1 53 / 24.1* from the analyses (see PBCS-tissue she& for I ' 

62 

r 

Idetails). 
.' .. ' *; ;.* ' " '.',.'*<' .' '. 

mv*&F;&'&*L.J*.3- >:,;.;,, .'-.? T";L'. .: .s  % ,  . - . .  . . . ,  i i . , l i  .,.. . .  - .  ' ,. . ,,>.,A . .' , : .. . ,.- . . .. , ., Y&'i.h,ilf.&f . - 

28.2% 1 
. All totals are the sum of arochlor 1248, 1254, & I . 

139 59.7% 
(All totals are the sum of arochlor 1248, 1254. & 

0.0% 

1 125 / 53.6% I 1260. Result's with MDLs > SV were excluded , 
from the analyses (see PBCs-tissue sheet for 

Total chlordane is the sum of five analytes or the 
total chlordane measurement provided in datasei 
(see chlordane-tissue sheet for details). 





All totals are the sum of arochlor 1248, 



a Organic Carbon normalized 





Parameter 

- 
7 

\ 

Chlordane 90 87 1.40 40.30 3.86 6.00 Calif 303(d) Policy 



Number Above Percent Above / Screening Value I Screening Value I Comments 

Four analytes were used to calculate total 
chlordane: cis-chlordane, trans-chlordane, 
oxychlordane, and trans-nonachlor. Total 
chlordane results were also provided, but 
were recalculated to replace the "ND" results 
with values as per the SCCWRP protocol. 
Data with MDLs > SV were excluded from the 
analyses (see sed-chlordane-crosstab sheet 
for details). 

3 3.3% 



Assessment of Chlordane Data in Santa Monica Bay @ 
Recent chlordane data for Santa Monica Bay were compiled and subsequently compared against 
screening values to determine the magnitude and frequency of exceedances. To ensure 
comparability between datasets, identical summation procedures were used to calculate total 
chlordane for each dataset. These procedures were consistent with approaches described by 
NOAA (NOAA CPRD Standardized Sums) and SCCWRP (Chemistry Datasets Imputation 
Summation Procedures). Specifically, detected values were summed or the highest non-detect 
value was used if all values were undetected. In addition, if the highest non-detect value was 
greater than the sum of detected results, the non-detect value was included as the sum. If total 
chlordane was provided in the dataset along with the raw data, the totals were recalculated using 
this methodology, where possible, to ensure consistency between datasets. 

Tables 1 and 2 summarize the assessment results for sediment and tissue data, respectively. The 
sediment data had very few total chlordane values above the California 303(d) Policy screening 
value of 6.0 micrograms per kilogram (@kg). Specifically, the data from Palos Verdes Shelf 
showed an exceedance frequency of 3.3%, while two other datasets with data in Santa Monica 
Bay had exceedance frequencies of 0.0% and 0.5% (Table 1). Combining these'three datasets 
results in 4 out of 307 samples exceeded the screening value, or 1.3%. Two datasets with tissue 
data were also evaluated. Neither of these datasets showed total chlordane tissue results greater 
than the California Office of Environmental Health Hazard Assessment (OEHHA) screening 
value of 30.00 ug/kg (Table 2). 

All data used in this evaluation were collected between 1998 and 2004, and are the most recent 
chlordane data readily available for Santa Monica Bay. Detailed evaluation of these data 
indicates attainment of narrative water quality objectives for both the sediment and tissue lines of 
evidence. 
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Figurel. Location of the Yurok Indian Reservation.



Figure 2. The map locates the three gaging stations within their respective watersheds within the Lower 
Klamath River Basin. 

1.3 Responsible Agency 

Yurok Tribe Environmental Program (YTEP). 


