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Chairwoman Doduc and Board Members 
State Water Resources Control Board 
1001 I Street 
Sacramento, CA 9581 4 

VIA EMAIL: commentletters@waterboards.ca.gov 

Re: Comments on the September 2006 Draft "Revisions of California's Clean Water 
Act Section 303(d) List of Water Quality Limited Segments" 

Dear Chairwomen Doduc and Board Members: 

On behalf of Heal the Bay, Natural Resources Defense Council and Santa Monica Baykeeper 
we submit the following comments on the State Water Resources Control Board's ("State 
Board's") proposed update to the Cahfornia Clean Water Act Section 303(d) List of Water 
Quality Limited Segments dated September 15,2006 ("303(d) Lst" or "Lst"). We 
appreciate the opportunity to provide comments. 

We strongly support many of the changes that were made to the 303(d) List in response to 
our January 31,2006 comment letter and data submittal. Specifically, we support the State 
Board's decision to move 30 Santa Monica Bay beaches originally proposed for de-listing to 
the "Being Addressed" 303(d) List for indicator bacteria impairments. Clearly, readily 
available data that are routinely collected by local health departments strongly support this 
listing decision. Also, we are very supportive of the new trash impairment listings, especially 
for Compton Creek. Compton Creek Watershed is arguably the most visibly polluted 
watershed in Los Angeles County, if not the entire State. Further, multiple lines of evidence 
support this listing such as Los Angeles County Public Works and Heal the Bay trash 
collection data. In addition, we support the State Board's recommendation to maintain 
listings for Dominguez Channel, Dominguez Channel Estuary and Los Angeles Rver 
Estuary for DDT and Los Angeles/Long Beach Outer Harbor for PCBs. In addition to 
readily available data that indicate impairment, historical information clearly suggests that 
these areas are highly contaminated. 

However, we have significant remaining legal and technical concerns with the State's failure 
to list a number of impaired waterbodies. For instance, the failure to list 45 statewide 
beaches as impaired by bacteria indicators is an egregious mistake. T h s  concern and others 
are outbned below and dscussed in more detail in our January 31,2006 comment letter 
("comment letter"), which is incorporated herein by reference and is included in Appendtx A 
of this letter. Also as dscussed in our previous comment letter, we have many overarching 
concerns with State Board staffs interpretation of the Water Quality Control Policy for 



Developing California's Clean Water Act Section 303(d) List ("Listing Policy"). Several of 
our main concerns are revisited below, as the State's Response to Comments in Volume VI 
of the Staff Report ("Response to Comments") provided either no response or an 
inadequate response. 

I. GENERAL APPLICATION OF LISTING POLICY 

, A.Xhe State Board Should Consider All Readilv Available Information. 
. ' ' J b J  

We submitted multiple.water quahty datasets to the State Board in our comment letter, 
including extensive statewide beach indicator bacteria exceedance data, exotic species data 
a id  information for the Malibu Creek Watershed, Index of Biological Integrity data for 
Region 4, and several other datasets. However, the State Board apparently has not f d y  
considered all of these data, as there are no fact sheets in the Staff Report based on any of 
the datasets specified above. The State Board provides a blanket remark in t h e ' ~ e s ~ o n s e  to 
Comments for the majority of data submittals: 

"These comments address new data and information that was not readily 
available to State Water Board staff before the draft recommendations were 
released or focus on previous listings where data and information are not yet 
summarized. The completion of fact sheets for these data and information 
are being delayed until the next listing cycle to avoid further delay in the 
completion of the 2006 section 303(d) list and to avoid using data and 
information that may be only a subset of all data (I.e., to avoid bias). AU the 
data and information provided was reviewed; however, priorities for using 
the data to prepare new fact sheets were established on the data sets that 
were already summarized in fact sheets." Response to Comments at 177. 

From this generic response, it is impossible to distinguish among datasets that were reviewed 
by State Board staff and those given a lower "priority" and to interpret the reasoning behind 
these decisions. Regardless most, if not all, of these data were readily available to the State 
Board well in advance of our letter. For instance, statewide beach indicator bacteria data are 
collected by local health agencies and are readily available. In fact, Heal the Bay receives 
these statewide data on a weekly basis to support our Beach Report Card. Also State Board 
has this information in-house as part of the routine beach monitoring database that is 
maintained, in part, to meet reporting requirements of the U.S. EPA. In fact, State Board 
staff routinely rely on the Heal the Bay beach water quality database and their own database 
to make Clean Beach Initiative eligibility and funding decisions. Clearly, State Board staff 
failed to fully consider all readily available information. 

The body of regulations and guidance that bear on 303(d) lisung are unambiguous about the 
information that should be considered in making listing decisions: all ofit. TMDL 
regulations state clearly that "[elach State shall assemble and evaluate all existing and readily 
available water quality-related data and information to develop the [303(d)] list."' 
Recognizing these principles, the Listing Policy clearly states that "all readly available data 
and information shall be evaluated." Listing Policy at $ 6. The result of the failure to review 



all readily available data is that the List may, or may not, actually set forth the full extent of 
impaired waters. Moreover, in many instances staff proposes to delist or not list well-studied 
waters such as the statewide beaches Campbell Cove in San Mateo and Stillwater Cove in 
Monterey notwithstanding the availability of high quality data. The State Board should 
direct staff to adequately respond to all data submittals and evaluate'data that were indeed 
readily available. (see January 31,2006 comment letter for a detailed analysis of this issue.) 

B. Narrative Standards Must Be Evaluated. 

Staff is proposing to de-list several nuisance conditions, including excess algal growth, odor, 
taste, and .foam, which are all covered under various narrative standards in the Basin Plans, 
on the basis that they are concltions, not pollutants. For instance, State Board staff is 
justifying the de-listing of several reaches on Arroyo Seco for excess algal growth by 
concluding that "...excess algal growth [is] considered a condition and not a pollutant, and it 
is uncertain if the growth data are backed by pollutant data.. . ." Response to Comments at 
48. Further, staff comments that "[tlhe use of guidelines to interpret narrative standards is a 
precautionary approach. Evaluation guidelines are being used as a transparent surrogate for 
the narrative water quality objective to be used on in the listing process." Response to 
Comments at 14. This reasoning is inconsistent with both the CWA and Porter-Cologne 
Act, as well as the express terms of the Listing Policy, and is by no means "precautionary" 
on the side of water quality. 

One of the main objectives of the CWA is to restore water quality so that all of the Nation's 
waterbodies are fishable and swimmable. 33 U.S.C. $ 101(a). The narrative standards at issue 
are necessary to attain this important goal. 'Moreover, federal regulations explicitly state that 
narrative water quality standards should be assessed for the purpose of listing waters under 
Section 303(d). 40 CFR $ 130.7(b)(3). The Porter-Cologne Act similarly acknowledges both 
narrative and numeric water quality objectives; the State and regional boards are charged 
with enforcing these objectives. Cal. water Code $ 13241. 

Staffs proposed rationale for not listing nuisances because they are concltions rather than 
pollutants is erroneous. First, the State Board is contradicting themselves, as there are 
numerous examples of impairments based on narrative objectives that are included on the 
303(d) List such as exotic species listings on the Cosummes River and the San Joaquin River. 
Also using staff's own terminology, the narrative water quality standards themselves describe 
a condition, not a pollutant. Presumably, these narrative standards exist because it is difficult 
to pinpoint one specific pollutant that causes these conditions under all circumstances. For 
instance, odor could be caused by algae or by petroleum or trash or a combination of factors 
including water temperature and flow. Regardless of the cause, it is a nuisance. Under 
staffs proposed approach, however, a segment would not be listed even though specific 
narrative standards are not attained whenever a pollutant(s) causing the problem cannot be 
precisely identified during the listing process. Plainly, nuisance condtions must be 
considered for listing on the 303(d) List. Thus, the State Board should evaluate narrative 
standards when making de-listing and listing decisions. (see January 31,2006 comment letter 
for a detailed analysis of this issue.) 



C. The Lack of Acce~table Evaluation Guidelines Should Not Be a Reason for De- 
list in^ and "Do Not List" Decisions. 

Staff has made numerous de-listing or "do not list" decisions based on the assertion that 
there is no existing and/or acceptable evaluation guideline under the provisions of the new 
Listing Policy. For instance, the September 2005 draft 303(d) List proposed that Malibu 
Creek be added to the l jst  as impaired by aluminum. However in the September 2006 draft 
303(d) List, this decision was reversed, and the State Board offers the justification that 
"[tlhere are 20 samples available but there is no applicable water quality standard available 
with which to assess them." Staff Report at 348. T h s  general rationale is improper as these 
decisions are based solely on a "guess" that there is no impairment. 

As an overarching premise, the Section 303(d) listing process should err on the side of 
protecting water quality and beneficial uses. These decisions to de-list or list because no 
guideline is available are not precautionary, as there is no scientific evidence or data 
indicating that water quahty standards, including beneficial uses, are being attained. Given 
the nature of some of the chemicals with no apparent guideline - like DDT, a highly toxic, 
persistent and bioaccumulative compound - this proposed approach is not justified. Thus, 
the State Board should not de-list these waterbodies until such time as substantial 
information is gathered to indicate that water quality standards are being met. The TMDL 
development process offers'numerous opportunities to assess appropriate load allocations 
and compliance schedules providing the flexibility to address constituents without guidelines. 
Also a situation-specific weight of evidence approach, outhned in Sections 3.1 1 and 4.1 1 of 
the Listing Policy, should be employed to evaluate potential listings and de-listings when 
there is no available guideline. (see January 31,2006 comment letter for a detailed analysis of 
thls issue.) 

D. Situation-S~ecific Weight of Evidence Listin~/De-listin. Factors Must Be 
Considered. 

The Situation-Specific Weight-of- Evidence Approach set forth in Sections 3.1 1 and 4.1 1 of 
the Lsting Policy was included to cure well-understood legal and technical inadequacies in a 
the State Board's draft binomial-only listing policy. Board Members required that a weight 
of evidence approach complement the specified listing and delisting factors, acting as a 
"safety net" to ensure that all impaired waterbodies are included on the 303(d) List. 

Apparently State Board staff is misinterpreting this language to mean that the weight 
of evidence approach does not have to be employed as a "check" when delisting ' 
appears appropriate under the specified delisting factors but would not be 
appropriate when all evidence is considered. In.the Response to Comments, State 
Board staff remark that "[tlhe situation-specific weight of evidence factors are not a 
'safety net' but rather a separate factor to be. used when data and information are 
available that cannot be evaluated clearly under the other listing or delisting factors." 
Response to Comments at 11. 

Properly applying Sections 3.1 1 and 4.1 1 to listing and de-listing decisions is critical. Both of 
these sections of the Listing Policy require an evaluation of all avdable evidence under the 
situation-specific weight of the evidence process whenever there is any information that 



indicates non-attainment of standards. Together, these sections provide flexibhty to allow 
the State to use its best professional judgment in listing and de-listing decisions so that it can 
meet Section 303(d) standards and submit impaired waters lists that EPA can approve. The 
need for this flexibility and judgment is highlighted by the fact that some well-known and 
obviously polluted waterbodies may not meet the specific requirements of the Listing 
Policy's other de-listing or listing factors. Similarly, the binomial table approach does not 
work in the absence of any quantitative data, yet there may be other information indicating 
impairment. 

state and regional board staff thus need clear direction from the State Board that' they are 
required to apply Sections 3.1 1 and 4.1 1 whenever there is any information indicating 
impairment regardless of the other factors, consistent with both the language of the Lsting 
Policy and the intent of the State Board in including these sections. (see January 31,2006 
comment letter for a detailed analysis of this issue.) 

E. Sediment Chemistrv Data Should be Evaluated under Situation-S~ecific Weipht 
of Evidence 

Staff recommends not listing numerous water segment- pollutant combinations despite the 
fact that a sufficient number of samples exceeded the sehment quality gmdelines. For 
instance, Army Corps of Engineer sediment data for zinc, copper, benzo(a)anthracene, and 
dbenzo-a,h:anthracene in Ballona Creek indicate an impairment exists. The number of 
exceedances for each of these constituents necessitates listing as required under Table 3.1 of 
the Lsting Policy, and the sediment quality guidelines are exceeded by several orders of 
magnitude in some cases. However, State Board staff cites Section 3.6 of the Listing Policy 
for the decision to not list these waterbody-pollutant combinations. .This line of reasoning is 
inappropriate, as sediment quality data are sufficient for listing decisions on their own merit. 

Pollutants in sediment must be evaluated using a situation-specific weight of evidence 
approach under Section 3.1 1 of the Listing Policy. The magnitude of the SQG exceedance 
may also be considered in conducting this situation-specific weight of evidence analysis. The 
State Board therefore should require its staff and the regional boards to evaluate available 
sediment quality data using the Section 3.1 1 situation-specific weight of evidence approach, 
regardless of the availability of overall sediment toxicity data. (see January 31,2006~comment 
letter for a detailed analysis of this issue.) 

F. The State Board Should Determine if Media Should be Specified on the 303(d\ 
List, 

We outlined a case for listing Dorninguez Channel for DDT in fish tissue in our comment 
letter. In Response, the State Board remazked that "[t] he Listing Policy does not support 
listing pollutants multiple times for dfferent meda." Response to Comments at 53. This 
comment is confusing, as there are numerous examples throughout the 303(d) List where 
impairments in one or more media are specified. For instance, Colorado Lagoon is listed as 
impaired for chlordane in tissue and sediment. Region 4 303(d) List at 10. 

The inconsistency with respect to specifying media on the List could lead to problems in the 
TMDL development process. If only one medium is specified, some may infer that no other 



media are impaired for a specific waterbody-pollutant combination. Presumably, all 
pollution problems would be uncovered during TMDL development and this would not be 
an issue. However t h s  inconsistency could lead to some confusion and misinterpretation of 
the actual impairment. Thus, the State Board should list all of the media known to be 
impaired. 

11. BEACHES 

A. Santa Monica Bav Beaches Bacteria Im~airments 

Pico Kenter Drain and Ashland Avenue Drain Should NOT be De-Listed. 
\ 

Although State Board staff correctly maintained the majority of Santa Monica Bay beaches 
on the "Being Addressed" 303(d) Ls t  for indicator bacteria impairments, there are two Santa 
Monica Bay beaches that are inappropriately proposed for de-listing: Pico Kenter Drain and 
Ashland Avenue Drain. In State Board's Staff Report, staff contends that "Pico I<enter 
Drain is an enclosed stormwater conveyance. Enclosed stormwater conveyance drains do 
not have designated beneficial uses in the Basin Plan, and therefore, no criteria apply to 
waters within the drain itself as such, should be listed as impaired." Staff Report at 413. 
The Staff Report provides an identical argument for the Ashland Avenue Drain. Id at 352. 
These statements are seriously flawed and demonstrate a general misunderstanding of these 
monitoring locations. 

Indicator bacteria samples at these locations are collected at ankle-depth in the ocean wave 
wash, not withn the storm drains themselves.' In fact the enclosed storm drain at Pico 
I<enter ends approximately 200 feet inland from the sample location (see photos and sample 
site description in Appendix B). The enclosed storm drain at Ashland Avenue terminates in 
the tidal zone. (see photos and sample site description in Appendlx B). Clearly, the State 
Board has misconstrued the location of sampling. Moreover, readily available data collected 
in the wave wash exist that support retaining these two beaches on the 303(d) List as 
impaired by indicator bacteria. These data are attached in Appendix B. Thus, the State 
Board should maintain these listings for Pico Kenter Drain and Ashland Avenue Drain on 
the 303(d) List. 

B. Statewide Beaches Bacteria Im~airments 

The State Board Should Add 45 Statewide Beaches to the 303(d) List. 
Ormond Beach (Oxnard Industrial Drain), San Buenaventura Beach (San 
Juan Drain), and Mission Bay Shoreline Should Remain on the 303(d) List. 

Readily available indicator bacteria data show that an addtional45 statewide beaches outside 
of Los Angeles County should be added to the 303(d) List and three beaches should not be 
de-listed. The data analysis was presented in Appendix 1 -B of the comment letter submitted 
to the State Board in January. State Board staff responded to our data submittal by stating 

The word "drain" in the name of a sampling location does not mean that the sample is collected in the 
drain. This is simply a name that serves as a point of reference. 



that "[alll of the data provided has been reviewed and fact sheets revised if the available data 
support keeping water body and pollutant on the list." Response to Comments at 169. 
However only four of the 49 beaches (Goleta Slough/Estuary, San Diego Bay Shoreline, 
Linda Mar and Huntington State Beach) have been added to the latest revision of the 303(d) 
List, and only one of the four beaches, Pacific Ocean Shoreline - Scripps HA, was 
maintained on the List. In fact it appears that these data were not even considered, as there 
are no fact sheets for these waterbody-pollutant combinations in the "Do Not List" section 
of the State Board's Staff Report. Fact sheets do exist for Ormond Beach and San 
Buenaventura Beach, but the evaluation only included data from 1999-2001. 

The statewide beaches indicator bacteria data described above and presented in Tables 1 to 6 
of Appendix 1-B of our previous comment letter demonstrate the need for numerous 
additional bacteria indicator listings and several maintained listings. For example, it is 
unconscionable to not list Swami's Beach in San Diego, an incredibly popular, yet still 
polluted beach. As these data were readily available to the State Board, as part of their 
routine beach monitoring database maintained by the State Board partially to meet reporting 
requirement of the U.S. EPA, and Heal the Bay provided an extensive data analysis to the 
State Board, these data should be included in the evaluation for the 2006 303(d) updates. As 
noted in Heal the Bay's End o f S m e r  Beach Report Card 2006, water quality problems 
continue to exist at many of these statewide beaches. For instance, Stillwater Cove and 
almost half of the sampled locations on Mission Bay received failing grades (C,D, or F) 
based on data though September 30,2006. Thus as highlighted in Appendix C, 45 
statewide beaches should be added to the 2006 303(d) List as impaired by bacteria indicators, 
and the three beaches proposed for de-listing that are outlined above should be maintained. 

111. OTHER POLLUTANTS 

A. Excess A l~a l  Growth 

The State Board Should Maintain Excess Algal Growth Listings for the 
Waterbodies Outlined in ~ppendix D. 
The State Board Should Add Excess Algal Growth Impairment Listings for 
Calleguas Creek Reaches 7 and 12 

In our previous comments, we submitted data and other evidence in support of not de-listing 
fourteen water segments for excess algal growth impairments in the Los Angeles Region and 
adding two additional reaches to the List. However, none of these recommendations were 
endorsed by State Board staff in the latest version of the 303(d) List. Staff contend that 
". . .excess algal growth is considered a condition and not a pollutant." Response to 
Comments at 58. Of note, State Board's response is inconsistent since certain algae listings 
are maintained. Many of the water segments proposed for the de-listing of algae do not have 
a nutrient listing such as Arroyo Seco Reaches 1 and 2 and Verdugo Wash Reaches 1 and 2. 
Thus, by removing the algae listings and not including nutrient: listings, the State Board is in 
a sense ignoring a narrative water quality objective and a major water quality problem. Also 
as discussed above, the debate over whether or not algae is defined as a "pollutant" is a 
sidebar because narrative standards must be met through the 303(d) process regardless. 



Anyone that has studied algae in riparian habitats will tell you that algal impairments can 
impact macroinvertebrate ecology and dissolved oxygen. 

However, excess algal growth is, in fact, a pollutant. CWA Section 502(6) expressly defines 
"pollutant" to include "biological materials." 33 U.S.C. $1362(6). Courts also have held that 
biological materials, such as algae, can be considered a pollutant if they impair beneficial 
uses. See Northwest EnvironmentalAdvocates v. U.S. EPA, 2005 WL 75661 4 (N.D. Cal. 2005), 
see also U.S. PIRG v. Atlantic Salmon ofMaine @.Me., Aug. 2001) (citing United States v. Hamel, 
551 F.2d 107 (bh Cir. 1977)) ("Courts have interpreted the definition of 'pollutant' 
expansively, stating that it 'encompasses[es] substances not specifically enumerated but 
subsumed under the broad generic terms' listed in Section 502(6)."). U.S. PIRG u. Heritage 
Salmon Inc., Civil No. 00-150-B-C @.Me. Aug. 28,2001). Indeed, the definition of pollutant 
is 'meant to leave out very little.' " Sierra Club, Lane Star Chapter v. Cedar Point Oil Co., 73 F.3d 
546, 566-568 (5* Cir. 1996), cert. denied, 519 U.S. 811 (1996). 

For those who have read the acclaimed Los Angeles Times 5-part series about the crisis in the 
world's oceans entitled "Altered Oceans," it would be difficult to conclude that excess algal 
growth is not a pollutant. (see Appendix E for attached articles). For these reasons and 
those outhned in our previous comment letter, the State Board should maintain the excess 
algal growth listings and include additional listings for Calleguas Creek Reaches 7 & 12. (see 
January 31,2006 comment letter for detaded analysis of the proposed excess algal growth 
de-listings). 

B. Exotics Sbecies 

The State Board Should List 18 Reaches within Malibu Creek Watershed as 
Impaired by Exotic Species. 

Heal the Bay presented the State Board with ample evidence as to the distribution of exotic 
invasive predator species and their impacts on the dwindling population of native aquatic 
species in the Santa Monica Mountains and Simi Hds.  (see January 31,2006 comment 
letter). Based on our analysis, we recommend that 21 water segments in the Malibu Creek 
Watershed be listed'as impaired by exotic species. However, the State Board did not include 
any exotic species listings in Malibu Creek Watershed on the revised 303(d) List. In fact, 
State Board staff fails to address the exotic species data or analysis in the Response to 
Comments and Staff Report. Thus, it is unclear how the weight of evidence does not lead 
the State Board to propose these listings or if the State Board reviewed these data at all. 

Of note subsequent to our January 31,2006 comments, aquatic invertebrate surveys in the 
Mahbu Creek watershed have confirmed the presence of the New Zealand mudsnad, an 
insidious exotic invasive species. Recent surveys conducted by Heal the Bay, the Santa 
Monica Bay Restoration Commission and UCLA have confirmed the presence of the 
mudsnail at 16 of 45 locations throughout the watershed. In particular, the mudsnail has 
been found in the following locations: Medea Creek, Las Virgenes Creek, Malibu Creek, 
Lndero Canyon Creek, and the Medea Creek outlet into Malibou Lake. The report released 
by Santa Monica Bay Restoration Commission and Heal the Bay entitled, " Santa Monica 



Mountains New Zealand Mudsnail Survey" is attached in Appendix F. This is a potentially 
catastrophic invasion that has lead to CDFG and State Parks posting of warning signs at 40 
locations in the Watershed. The presence of the mudsnail augments the already solid weight 
of evidence for including these waterbodies as impaired by exotic species. Mudsnails, a 
voracious algae eater and prolific breeder, out compete native macroinvertebrates for food 
and substrate, thereby greatly reducing biological integrity and threatening local fish and 
amphibians. Thus, the State Board has a legal and moral obligation to add the waterbodies 
outlined in Appendix F and those cited as impaired by the mudsnail to the 303(d) List as 
impaired by exotic species. 

C. Biological Communities 

The Index of Biotic Integrity ("IBI") Scores Should be Evaluated to 
Determine Biological Communities Impairment. 
IBI Scores Should be Used as an Additional Line of Evidence in the 
Listing/de-listing Process. 

Heal the Bay presented the State Board with Index of Biotic Integrity ("IBI") data compiled 
by California Department of Fish and Game, Los Angeles County, Ventura County and Heal 
the Bay, in Appendix 7 of the January 31,2006 comment letter. These data show that 
biological communities in numerous waterbodies throughout Los Angeles and Ventura 
counties are severely impaired. In the Response to Comments, State Board staff indicated 
that "[iln circumstances where bioassessment data and chemical data (with associated 
guidelines) were available, these data were reviewed under section 3.9 of the Listing Policy." 
Response to Comments at 57. However, State Board staff did not propose to add biologcal 
community impairments to the 303(d) List for any of the waterbodies outlined in the data 
submittal as having low IBI scores. 

water segments with IBI data in the poor and very poor ranges meet the listing factors in 
sections 3.9 and 3.1 1 of the Listing Policy. As an example, Malibu Creek is included on the 
303(d) List for several impairments, including nutrients and sedimentation. This, along with 
20 of 22 IBI scores from seven sites in the poor or very poor ranges is sufficient to indicate 
that Malibu Creek should be placed on the 303(d) List for biological impairment under 
Section 3.9. In addition, IBI scores can and should be evaluated using the situation-specific 
weight of evidence approach. Section 3.11 of the Listing Policy states that "if the weight of 
evidence indcates non-attainment [of water quality standards], the water segment shall be 
placed on the section 303(d) list." Listing Policy at 8. The IBI scores should be weighed 
heavily in conducting such an analysis. Biological integrity has been used for waterbody 
listing decisions at numerous locations across the nation for years. Thus, the State Board 
should evaluate IBI scores when malung listing decisions and should add the water segments 
presented in Appendix G to the 303(d) Ls t  as biological communities impairment. 

IV. CONCLUSION 

Often regulatory agencies use the excuse of lack of "good science" as the rationale for 
certain environmental management decisions. In this case, we have provided the State 
Board with extensive, high quality datasets from reputable monitoring agencies, yet State 



Board has ignored this information and regulatory requirements set forth in the Listing 
Policy. As a result there are numerous 303(d) listing decisions that are not protective of 
human health or aquatic iife. These decisions call into question the objectivity of the 
listing/de-listing process itself and staffs decision making on whch data to review and how 
to review the data. 

We have provided more than enough high quality data to make listing decisions for fecal 
bacteria on beaches, algae in streams, invasive species, and biologcal integrity that will lead 
to the restoration of impaired beneficial uses. Heal the Bay, NRDC and Santa Monica' 
Baykeeper urge the State Board to use this "good science" to make appropriate decisions to 
protect public health and aquatic life. 

If you have any questions or would like to discuss any of these comments, please feel free to 
contact us. Thank you for your consideration of these comments. 

Sincerely, 

IGrsten James, MESM 
Staff Scientist 
Heal the Bay 

David Beckrnan 
Senior Attorney 
Natural Resources Defense Council 

Mark Gold, D. E ~ V .  
Executive Director 
Heal .the Bay 

Tracy J.  Egoscue 
Executive Director 
Santa Monica Baykeeper 



January 3 1,2006 % 05 
Craig J. Wilson, Chief 
Water Quality Assessment Unit 
Division of Water Quality 
State Water Resources Control Board 
P.O. Box 100 
Sacramento, CA 95 8 12-0 100 
FAX: (916) 341-5550 

Re: Comments on September 2005 Draft "Revision of California's Clean Water Act 
Section 303(d) List of Water Quality Limited Segments" 

Dear Mr. Wilson: 

Heal the Bay, the Natural Resources Defense Council, and Santa Monica Baykeeper hereby 
submit the following comments regarding the State Water Resources Control Board's ("State 
Board's" or "Board's") proposed update to the CWA §303(d) list of impaired waters (the 
"2006 List" or "303(d) List") as presented in the Draft Staff Report Supporting the 
Recommended Revisions to the Clean Water Act Section 303(d) List ("Draft Revisions"). 

I, INTRODUCTION 

Overall, we support the State Board's efforts in developing a more standardized and uniform 
approach for listing impaired waters in the State of California under CWA section 303(d). 
However: this approach must be fully consistent with the CWA and provide full protection of 
beneficial uses. In this regard, we have several technical and legal concerns with the State 
Board staffs proposed interpretation and application of the State Board's Water Quality 
Control Policy for Developing California's Clean Water Act Section 303(d) List ("Listing 
Policy" or "Policy") in developing this standardized approach for the 2006 List. These 
include numerous inconsistencies in the application of the Listing Policy, the failure to 
evaluate all readily available data and information, the improper reevaluation of prior listings 
for which TMDLs have already been adopted, an extremely narrow construction and use of 
the situation specific weight-of-the-evidence factors for listing and de-listing, and inadequate 
consideration of narrative standards. All of these concerns arise from an improper use or 
interpretation of the Listing Policy. As this is the State's first attempt at using and 
interpreting the new Listing Policy, these overall concerns can and should be resolved by the 
Board in issuing the final 2006 List. 

With regard to Region 4 specifically, we support the proposed addition of 93 waterbody- 
pollutant segments in the Los Angeles Region (Region 4) to the 2006 List. However, we have 
numerous specific concerns regarding many of the 92 proposed de-listings in this regiqn. 
Specifically, we are strongly opposed to an approach that allows de-listing waterbodies 
previously listed by the Los Angeles Regional Water Quality Control Boardl ("LA Regional 
Board") based on the rationale that (1) nuisances are not pollutants; (2) 
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adequate numeric guidelines do not exist; (3) an approved TMDL will result in the 
attainment of the standard; or (4).uncertainty associated with the original data (i.e. the 
data have been lost) without any showing at all of actual attainment with WQS. Notably, 
many of these problems can be remedied with an appropriate application of the situation 
specific weight of the evidence approach as intended by the Listing Policy. 

Our comments are broken up into three sections. The first section addreises qurgeneral 
comments and concerns on the statewide interpretation and application of the Listing 
Policy. The second section addresses our specific concerns with numerous specific 
proposed de-listings for Region 4. The third section addresses a small number of 
additional listings that we believe should have been included in the Draft Re~isions given 
the readily available data. Our specific recommendations are then summarized and set 
forth in a Conclusion section. 

11. GENERAL APPLICATION OF LISTING POLICY 

A. The Proposed Retroactive Application of the Listing Policv Is Inappro~riate and 
Improper 

The State Board should not apply the Listing Policy retroactively to reevaluate listings 
made prior to the adoption of the Policy, except in very limited circumstances. In its 
review, however, State Board staff appears to apply the Listing Policy retroactively in a 
much more wholesale manner using the new Listing Policy factors. Staffs proposed 
approach fails to recognize the substantial deference that must be given to prior 
administrative decisions and ignores the limited circumstances set forth in the Listing 
Policy for re-evaluating previous listings for de-listing. 

1. Failure to Give Substantial Deference to Prior Adminislrative Decisions. 

First of all, staffs summary review of prior administrative decision-making contravenes 
well-established legal principles, which require substantial deference and a presumption 
of correctness in reviewing previous agency decisions. Fukuda v. City ofAngels (1999) 
20 Cal.4th 805,820-21 (agency decisions are presumed to be correct); Santa Monica 
Chamber of Commerce v. City of Santa Monica (2002) 101 Cal.App.4th 786,739 (same); 
see also Imperial Irrigation Dist. v. State Water Resources Control Bd. (1 990) 225 
Cal.App.3d 548, 568 (holding that agency's interpretation of the Clean Water Act is due 
substantial deference.). Staff has failed to adhere to the legal presumption of correctness 
by ignoring the required standard of substantial deference and the corresponding high 
burden of evidence in evaluating the majority of the proposed de-listings. , 

The flaws in this approach are shown most acutely in staffs proposals to de-list waters 
for'which TMDLs have already been developed and adopted. Given the necessarily 
summary nature of the State Board's review of the original listing decisions,' these 

' Indeed, at the State Board hearing on the Listing Policy, the State Board's own counsel advised the Board . 
that going back and second guessing previous decisions would be an extreme.administrative burden on 
staff. SWRCB Hearing Transcript, Sept. 30,2004. 
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proposals cannot be justified under basic administrative law principles. In the process of 
developing the TMDLs for these waters, +e Regional Boards will have conducted a 
comprehensive re-evaluation of the water segments and the impairing pollutants and 
conditions in order to confirm the impairments and conduct source evaluations and 
pollutant targets. This re-evaluation would encompass all available information, 
including all new data and evidence regarding the waterbody. Indeed, during the TMDL 
development process, where the Regional Boards found a lack of data supporting an 
impairment caused by certain pollutants, they did not develop TMDLs for those 
pollutants in the waterbody. Given the comprehensive re-evaluation and analysis done 
during the TMDL process, it is not appropriate for the State Board to propose to de-list 
these same segments after performing only a summary re-evaluation of the original 
listing data as compared to the new factors. As described, the latter was a much less 
rigorous process. To the contrary, in order to reverse the administrative decision made by 
the Regional Board and approved by the State Board and USEPA, the State Board would 
have to meet a high burden of proof to show that the earlier decision was incorrect. The 
State Board has not done this here. 

Staff is also proposing to de-list waterbodies if there are no approved guidelines under the 
new Listing Policy to evaluate the original data set, the original data was lost or 
anecdotal, or if the original data set does not meet all of the requirements of Sections 4.1 
to 4.10 of the new Listing Policy. Again, the State Board must make a substantial 
showing in order to overcome the presumption of correctness that applies to the original 
regional board decision. Notably, staff has made certain express assumptions to avoid 
this recognized burden altogether. See Draft Revisions, Vol. I., Staff Report (hereinafter 
"Staff Report") at 11-12. This is a clear violation of the law. The State Board is required 
to provide substantial evidence in all cases to overturn prior agency decisions. Moreover, 
in most cases, the regional boards had sufficient evidence to place these water bodies on 
the 303(d) List when the original administrative decision was made. The regional boards 
are much more knowledgeable about their local waterbodies and local conditions than the 
State Board is or can be, particularly in the current process where State Board staff gas 
been tasked with reviewing a huge amount of information for the entire state. Thus, it is 
not appropriate, or legal, for the State Board to propose to overturn these prior , 

administrative decisions without providing substantial evidence to show that the earlier 
decision was not correct. This is a high burden, and in most cases, the State Board has 
not met it in the Draft Revisions. 

Notably, during the process of adopting the Listing Policy, the State Board itself 
recognized this presumption of correctness and the regional boards' expertise in making 
prior listing decisions. Indeed, in adopting the Policy, the Board voiced its intent that an 
afirmative showing of current attainment is required before waters may be de-listed. 
SWRCB Hearing Transcript, Sept. 30,2004. Specifically, Board Member Sutley 
clarified that it is not enough to simply state that the listing was made by mistake - the 
boards must affirmatively demonstrate a lack of current impairment. Id. ("If it's on the 
list.. .then you have to have some information that says that they [fish] are not dying now 
and that the waterbody is not currently impaired.. .."); see also discussion infra at section 
1I.B. Again, this directive was not followed by staff in the proposed Draft Revisions. 
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2 .  The Listing 'Policy Allows Reevaluation of Prior Listings Only In ~becified 
Situations. 

The Draft Revisions also go well beyond the letter and intent of the Listing Policy. As 
discussed, staff has improperly engaged in a wholesale reconsideration of previous, 
listings, This 'directly contravenes the letter and spirit of the State Board's own Listing 
Policy. 

The Listing Policy is very clear on the issue of removing previously listed waters from 
the 303(d) List. Specifically, section 4 of the Listing Policy sets forth only three 
situations under which a listing may be reevaluated. Listing Policy at 1 1. The first is if 
the listing was based on faulty data, such as typographical errors, improper QAIQC or 
limitations in the analytical methods that would lead to improper conclusions as to the 
status of the waterbody, the listing would not have occurred absent this data. Id. The 
second is if a water quality standard or objective has been revised. Id. The third situation 
is if any interested party requests a reevaluation of a particular listing. Id. The factors in 

b 

4.1 to 4.1 1 are to be used in such a reevaluation, but only if it is raised under one of these 
three specified circumstances. Id. By listing these specific situations, the Listing Policy 
prohibits any broader reconsideration of previous listings; 

As stated above, the Listing Policy went through an intensive stakeholder and public 
process before it was finalized. As a result, a great deal of debate was involved in 
drafting each of its various provisions. Given this level of debate and participation, to 
read more into any provision than is expressly stated is a clear violation of the well- 
known canon of construction expressio unius est exclusio alterius-the expression of one 
thing ordinarily implies the exclusion of other things. See In re J. W. (2002) 29 Cal.4th 
200,209. Here, the specific situations were delineated in order to prevent a haphazard re- 
evaluation of prior listings with all of the attendant problems that have now in fact 
resulted from the application of the proposed wholesale approach. In an analogous 
situation, this maxim is applied where specific exemptions are set forth in a statute. In 
that situation, the canon forestalls a court from implying additional exemptions. See 
Sierra Club v. State Bd. ofForestry (1994) 7 Cal.4th 1215, 1230. That same maxim 
would apply similarly here - it forestalls the State Board from implying an authorization 
for a broader re-evaluation of prior listings based on its own initiative. The only time that 
a re-evaluation should be conducted is on a case by case basis pursuant to the three 
specific situations expressly set forth in the much discussed and debated Listing Policy. 
In the situation here, where the State Board is conducting this reevaluation on its own 
initiative, only the first situation applies (faulty data), as the Board has not proposed any 
de-listings due to revision of a water quality standard. 

3. The Probosed De-Listing Approach Is Not Adequately Protective of Water 
Quality. 

From an overall policy perspective, the proposed retroactive de-listing approach, in 
addition to being contrary to law, is not adequately protective of water quality for all of 
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the same reasons setforth above. In addition, de-listing based on applying the new 
Policy retroactively provides a perverse incentive to avoid monitoring or collecting 
further data on currently listed segments where there is limited numerical data. 
California must provide incentives for .additional. monitoring, not dissuade it, if we are to 
fully characterize the condition of our waterways. 

4. Conclusion. 

Given all of the above, the Board should do the following: 

(1) state that as a rule previous listings for which TMDLs have already been 
adopted should not be re-evaluated add overturned during the listing prockss and 
that this issue is more properly addressed as part of TMDL implementation; 

(2) make clear that the Listing Policy 'should not be used retroactively to overturn 
prior listing decisions unless one of the three situations specified in the Policy 
exists there is substantial evidence to demonstrate with a high degree of 
persuasion that the earlier decision was not correct (including an affirmative 
demonstration that the water is currently in attainment); and 

(3) direct State Board staff to forego re-evaluating previous listings in this round 
and leave that task to the individual regional boards, who are more knowledgeable 
about their own local waterbodies and listing decisions, to implement during the 
next round of listing in 2008 in accordance with the above clarifications. 

B. A Precautionarv Aooroach Should Be Followed. 

As an overarching premise, the Section 303(d) listing process should err on the side of 
protecting water quality and beneficial uses. The Precautionary Principle was endorsed 
at the United Nations Conference on ~nvironment and Development in 1992 as an 
appropriate guideline in environmental decision-making.2 This Principle encourages 
environmental managers.to err on the side of caution, in order to ensure that neither 
human nor environmental health is compromised. Id. In implementing this approach, 
uncertainty should not be a valid rationale for inaction. Id. 

In the 303(d) Program, the implications of a false negative (failing to list an impaired 
waterbody) are much worse than a false positive (listing a non-impaired waterbody), as 
the latter can be corrected early on in the TMDL development process, as indeed it has in 
many of the TMDLs completed to date. In contrast, a failure to list an impaired 
waterbody has potential impacts on human health and aquatic life. Where uncertainty 
exists, decisions should be made in favor of protecting water quality, as well as human 
health and the environment. Indeed, federal regulations and the Listing Policy itself 
favor listing of threatened waterbodies (those for which water quality is declining and for 
which water quality standards may not be maintained). 40 C.F.R. $ 130.20'); Listing 

United Nations, Rio Declaration on Environment and Development, J h e  14, 1992,3 1 ILM 874. 
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Policy at Sections 3.10 and 4.10. This is necessary to account for the antidegradation 
component of water quality standards. Id. 

The State Board recognized the precautionary principle in. adopting the Listing Policy in 
2004. Significantly, the State ~ o a r d  intended that, as a rule, a strong evidentiary showing 
is required to remove waterbody/pollutant combinations from the 303(d) List. Again, this 
intent was also made clear during the final hearing adopting the Listing Policy where the 
Board voiced its intent that an affirmative showing of attainment is required before 
waters may be de-listed. SWRCB Hearing ~ r a n s c r i ~ t , ' ~ e ~ t .  30,2004. Specifically, 
Board Member Sutley suggested that it is not enough to simply state that the listing was 
made by mistake - the boards must affirmatively demonstrate a lack of current 
impairment. Id. Ms. Sutley further stated that she was "Okay with not adding' . 
[additional] language [to the Listing Policy] as long as we're all in agreement and that's 
the direction of the regional boards that you have to look at the current conditions as well 
[before de-listing]." ~ d . ~  

Yet, while staff appears to acknowledge. this high burden in its Staff Report and in its 
~ e s ~ o n s e  to Comments on the Listing policy,' it fails to apply it either in letter or in spirit 
throughout the proposed revisions. Staff Report at 12; State Water Resources Control 
Board, Functional ~ ~ u i v a l e n t  Document: Water Quality Control Policy for Developing 
California 's Clean Water Act Section 303(d) List (2004) (hereinafter "FED") at B-'158. 
To the contrary, the staff has applied a very lax standard, i.e. that a waterb0dy.i~ clean 
until proven dirty, to proposed de-listing decisions (as well as listing decisions) in the 
Draft Revisions. No evidence that a waterbody is currently in attainment is provided to 
back up the majority of the proposed de-listings. The necessary burden is to demonstrate - 

that the water quality standard is being met, not that there is insufficient information to 
show it is not being met. 

For example, without any new evidence demonstrating attainment, the State proposes to 
de-list several waterbodies for pollutants or conditions that are not quantifiable or do not 
have numeric evaluation guidelines, or where original listings were based upon 
guidelines that are not approved under the new Listing Policy. Similarly, staff proposes 
to de-list segments for which there is some uncertainty regarding the original listing or 
the original data has been lost. This is inappropriate and improper. The Regional Board 
exercised its Best Professional Judgment in listing these segments originally. Notably, 

At that point the Board discussed the fact, and staff agreed, that the situation-specific weight of the 
evidence factor must be considered in all listing and de-listing decisions, and the Board added new 
language to Sections 3.1 1 and 4.1 1 that says "providing any data or information including current 
conditions supporting the decision." Id. 

The State Board stated: "Using the balanced error approach, the delisting requirements are not more 
rigorous by design so the burden of proof is equivalent." FED at B-158. The State Board did provide a 
higher burden for de-listing toxic pollutants however: "The Policy has been modified to require for 
toxicants that there be more certainty when delisting because of the concerns about the expected impacts of 
these chemicals. The policy requires more data to remove a water body or pollutant from the list." Id. 
(emphasis added). 
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the use of BPI is permitted under Sections 3.1 1 and 4.1 1 o f  the Listing ~ol icy:  There 
must be some affirmative proof that the waterbody is not impaired before de-listing on 
any of these bases. 

Further, although there are no numeric standards or guidelines for some pollutants, 
narrative standards still apply. The State's Porter-Cologne Water Quality Control Act 
(Porter-Cologne") acknowledges both narrative and numeric water quality objectives. 40 
C.F.R. § 13 1.3(b). Yet, in the majority of cases, staff has failed to present any data or ' 

information in the Draft Revisions to demonstrate that narrative standards are met in 
these water segments. The onus is on the State Board to demonstrate that these water 
segments are no longer impaired before removing them from the 303(d) List. Only 
where the State has affirmative and demonstrable knowledge that water quality standards 
are being attained and maintained should they remove a water segment from the list. The 
State Board must make this clear in reviewing the Draft Revisions and approving the 
2006 List. 

C. Failures in Public Process. 

After more than two years of stakeholder negotiation, the Listing Policy calibrated a 
relationship between the State Board and regional boards designed to enable these 
agencies collectively to manage the workload involved in preparing the Section 303(d) 
list for a state as large as California. Just as important, the Listing Policy took into 
account the need to provide adequate public participation opportunities. 

The Policy resolved these issues by providing for the regional boards to play a central 
role in the Section 303(d) process by (I) preparing the lists in the first instance, including 
the implementation of the Situation-Specific Weight of Evidence Listing Factor (Listing 
Policy at § 3.1 1); (2) holding public hearings; and (3) submitting proposed regional lists 
to the State Board for final review and approval. FED at B-167. One of the chief 
fbnctions of the regional boards is to allow for detailed factual review of local water 
quality conditions; by contrast, the State Board role is as a final "check" on the entire 
process as well as to consider matters of statewide interest or significance. Id. ("the 
SWRCB approval process is the last stage of review.") This central role of the regional 
boards is conveyed not only by these provisions but also by the more than one hundred 
references to the regional boards in the FED and in the Listing Policy itself. 

Nevertheless, in its first implementation of the Listing Policy, the State Board has turned 
these procedures on their head by eliminating regional board formulation and public 
consideration of lists, as well as the other basic structural steps carefully set forth in the 
Listing Policy. It is not difficult to connect this failure to follow the Listing Policy to the 
State Board's related failure to consider all readily available information, given the scope 
of this task in a state as large as California. Moreover, the related failure to implement a 
weight of the evidence analysis, as required under Section 4.1 1 of the Listing Policy, 
whenever evidence suggests non-attainment of standards, appears connected to the 
attenuated role played by the regional boards in making listing decisions in the first 
instance. 



Heal the Bay, NRDC, SM Baykeeper,Comments on Draft 303(d) List 
January 31,2006 
Page 8 of 46 

D. Failure to Consider All Readily ~vai lable  Information. 

1. General Lena1 Principles. 

The body of regulations and guidance that bear on 303(d) listing are unambiguous about 
the information that should be considered in making listing decisions: all of it. TMDL 
regulations state clearly that "[elach State shall assemble and evaluate all existing and 
readily available water quality-related data and information to develop the [303(d)] l i~ t . "~  
The regulations go on to mandate that local, state and federal agencies, members of the 
public, and academic institutions "should be actively solicited for research they may be 
conducting or reporting."6 Furthermore, EPA's 2004 Integrated Guidance similarly states 
that "[all1 existing and readily available data and information must be considered during 
the assessment process." 

The regulations and guidance are even more explicit about not excluding data on the 
basis of age and sample size. The Integrated Guidance states clearly that "[dlata should 
not be excluded fiom consideration solely on the basis of age,"7 and "does not 
recommend the use of rigid, across the board, minimum sample size requirements in the 
assessment process."8 EPA adds that "the methodology should provide decision rules for 
concluding nonattainment even in cases where target data quantity expectations are not 
met, but the available data and information indicate a reasonable likelihood of WQC 
exceedance.'" As an illustration, EPA explains that "[wlhen considering small numbers 
of samples, it is important to consider not only the absolute number of samples, but also 
the percentage of total samples, with concentrations higher than those specific in the 
relevant WQC."" EPA applied these rules in its review of California's 2002 303(d) list, 
finding that "it is inconsistent with federal listing requirements forlhe State to dismiss a 
water from further consideration in the Section 303(d) listing process simply because a 
minimum sample size threshold was not met for a particular water body. This is 
particularly true . . . where the impairments are caused by toxic pollutants."" 

2. Listinn Policv Requirements 

Recognizing these principles, the'listing Policy clearly states that "all readily available' 
data and information shall be evaluated." Listing-Policy at $ 6. It further states that the 
"RWQCBs and SWRCB shall actively solicit, assemble, and consider allreadily 
.available data and information." Id. at $ 6.1 (emphasis original); see also FED at B-142 
("If data and information is available, it is required that it be assessed.)" 

40 C.F.R.5 130.7@)(5). 
40 C.F.R.5 130.7@)(5)(iii). 

7 2004 Integrated Guidance at 23-24. 
Id. at 25. 
Id. at 26. 

' O  Id. at 27. EPA refers the reader to Section D.6, page 47 last paragraph through page 50 of CALM for 
hrther discussion of this point. 
I '  Letter fiom A1exi.s Strauss, U:S. EPA Region IX to Celeste Cantu, SWRCB (July 25,2003). 
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Nevertheless, a review of the proposed List shows that the SWRCB has so far failed to 
implement these bedrock requirements. Board staff has admitted that perhaps as little as 
25% of available data has, in fact, been reviewed. Moreover, staff circumscribedl the set 
of data used to formulate the list by restricting it to a public solicitation that ended in June 
of 2004, eighteen months ago. See Staff Report at 4. The result of both of these actions 
is that the List may, or may not, actually set forth the full extent of impaired waters. 
Moreover, in many instances staff proposes to delist well-studied waters notwithstanding 
the availability of high quality data that contradicts staffs conclusions. ~ 0 t h  of these 
results are at odds with applicable regulations, guidance, the Listing Policy-and the 
basic "safety net" policy rationale for Section 303(d).I2 

E. The list in^ Policv Is Not be in^ ~ p p l i e d  as Intended. 

The State Board issued the Listing Policy in 2004 after a long public process. During the 
public process, almost every issue in the Listing Policy was subject to comment and 
debate by agencies, environmental groups and dischargers. Thus, the intent of the final 
Listing Policy was clear to all parties.  ifo or tun at el^, staff has not interpreted or applied 
certain aspects of the Listing Policy consistent with that intent. Notably, as most of these 
are concerns with regard to proposed de-listings, they can be resolved easily by the State 
Board declining to apply the Listing Policy retroactively. , 

I 

1. An Existing TMDL is Not A Valid Justification to De-list. 

Staff has used Section 2.2 of the Listing Policy improperly to de-list water quality 
segments where a TMDL has been adopted but compliance with water quality standards 
has not yet been established. Not only is this inconsistent with the CWA, which requires 
listing of all segments where water quality standards are not attained and does not 
contemplate de-listing waters at the time of TMDLs adoption, it was not the intent of 
Section 2.2. 33 U.S.C. 8 13 13(d); Listing Policy at 8 2.2. Delisting must only occur 
when TMDL requirements are met and beneficial uses are attained. 

Section 2.2 defines when a water quality segment should be moved from the Water 
Quality Limited Segments category to the Water Quality Limited Segments Being 
Addressed ("WQLSBA") category of the 303(d) List. Listing Policy at 3; FED at B-73 - 
B-74 . Nothing more. It was developed as an alternative to proposals either to de-list 
segments with a TMDL in place or to leave those segments on the main list until water 
quality standards are attained. As the CWA does not authorize the State to remove 
waters from the 303(d) List until water quality standards are attained," the State chose to 
create a separate category on the list for these segments to distinguish them from 
segments still needing a TMDL. Listing Policy at 3. This is the sole purpose of Section 

l 2  Houck, Oliver A., The Clean Water Act TMDL Program 49 (Envtl. ~aw'1nst. 1999). 
'' Section 303(d) of the CWA does not contemplate de-listing waters at the time that TMDLs are 
established. 33 U.S.C. §1313(d). Rather, Section 303(d) focuses solely on requiring TMDLs to result in 
the attainment and maintenance of beneficial uses. Id. 
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2.2, as confirmed by its placement in Section 2: Structure of the CWA Section 303(d) List. 
Id. 

Staff, however, has taken Section 2.2 out of context and applied it in a way that 
essentially denigrates the entire purpose of that section. Basically, staff cites Section 2.2 
to justify de-listing segments for which a TMDL has been adopted and approved by EPA 
but compliance with standards not yet attained, whenever a reevaluation of the data used 
for the original listing was insufficient to meet the new guidelines in the Listing Policy. 
This is wrong on many levels. 

First of all, as discussed above, staff should not be reevaluating listing decisions for 
segments for which TMDLs have been adopted. Rather, for segments already listed, staff 
should focus solely on whether a TMDL has been approved by EPA for that segment. If 
so, the Listing Policy provides that it should be moved to the WQLSBA category. 
During the development of the Listing Policy, neither the State Board nor the public was 
contemplating using section 2.2 as a justification for de-listing segments for which a 
TMDL had been approved. Second, from a practical standpoint, it makes no sense to 
reanalyze the original information and decide that no listing, and thus no TMDL is 
required, when the State and EPA have obviously very recently re-analyzed all the 
information during the rigorous TMDL development process, and made a decision to 
develop and adopt a TMDL based on the fact that water quality standards were not being 
met.14 The entire scenario belies logic. 

Adding insult to injury, staff has based several of these erroneous de-listing proposals on 
the fact that there is uncertainty with regard to the original listing. See e.g., Draft 
,Revisions, Vol. 11, Los Angeles Region 4 (hereinafter "Draft Rev. Reg. 4") at 206,299. 
Obviously, the TMDLs that were developed by the Regional Boards and approved by the 
State and EPA have already addressed any uncertainty in reevaluating the data and 
including appropriate provisions in the TMDL to address any uncertainty.15 

Again, the State Board should clearly state that if a TMDL has been adopted, but not yet 
fully implemented for a waterbody/pollutant, the original listing should not be 
reevaluated for de-listing during the 303(d) list update process. Instead, those segments 
should be moved to the WQLSBA category as directed by the Listing Policy. 

l4 It has been the state's practice to effectively de-list a pollutant by not establishing a TMDL if it discovers 
during the TMDL development process that the waterbody is no longer impaired for that pollutant. This 
certainly implies that the State believed that the waterbodies were impaired for those pollutants for which a 
TMDL was established during this process. 

In addition, basing a de-listing on a re-evaluation of the original data where a TMDL already exists for 
that segment will potentially weaken existing TMDLs by opening them up for argument that they should be 
reopened because the State has determined the segment is no longer impaired under the new Listing Policy. 
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2. Situation-Specific Weight of Evidence ListindDe-listing Factors Must Be 
Considered. 

The Situation-Specific Weight-of-the-Evidence Approach set forth in Sections 3.1 1 and 
4.1 1 of the Listing Policy was included to cure well-understood legal and technical 
inadequacies in a the SWRCB's draft binomial-only listing policy. See Environmental 
Caucus of the AB 982 Public Advisory Group Comments on SWRCB, "Water Quality 
Control Policy for Developing California's Clean Water Act Section 303(d) List" 
(211 8/04). Board Members required that a weight of evidence approach complement the 
specified listing and delisting factors, acting as a "safety net" to ensure that all impaired 
waterbodies are included on the 303(d) List. Both of these sections require an evaluation 
of all available evidence under the situation-specific weight of the evidence process 
whenever there is any information that indicates non-attainment of standards. Together, 
these sections provide flexibility to allow the State to use its best professional judgment 
in listing and de-listing deci~ions so that it can meetSection 303(d) standards and submit 
impaired waters lists that EPA can approve. For instance, Section 3.11 states 

When all other Listing Factors do not result in the listing of a water 
segment but information indicatesnon-attainment of standards, a water 
segment shall be evaluated to determine whether the weight of evidence 
demonstrates that a water quality standard is not attained. If the weight of 
evidence indicates non-attainment, the water segment shall be placed on 
the section 303(d) List. 

Section 4.1 1 is, and was intended, to be a direct counterpart to Section 3.1 1. 
Thus, the Board inserted the exact same language in section 4.1 1 by simply ' 

substituting the terms de-listing and attainment for the terms listing and non- 
attainment. 

When all other Delisting Factors do not result in the delisting of a water 
segment but information indicates attainment of standards, a water 
segment shall be evaluated to determine whether the weight of evidence, 
demonstrates that a water qualityistandard is attained. If the weight of 
evidence indicates attainment, the water segment shall be removed from 
the section 303(d) List. If warranted, a listing: may be maintained if the 
weight of evidence indicates a water qualitv standard is not attained. 

Listing Policy at 8. Unfortunately, SWRCB staff apparently is misinterpreting this 
language when it appears in Section 4 of the Policy to mean that the weight of 
evidence approach does not have to be employed as a "check" when delisting 
appears appropriate under the specified delisting factors but would not be 
appropriate when all evidence is considered. 

Staffs interpretation is flawed. First, if the Listing Policy is faithhlly 
implemented, staffs interpretation amounts to a distinction without a difference. 
Proceeding in a step-wise fashion through the biannual Section 303(d) process 
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requires consideration of all readily available information as a fundament of the 
process. Even if staff believe (erroneously, as discussed immediately below) that 
delisting is appropriate without employing a weight of the evidence analysis 
under Section 4, the evidence available must in any case be considered under 
Section 3-it cannot be ignored without violating basic Section 303(d) principles. 
So, whether Staff employs the weight of the evidence approach under Section 4, 
or under Section 3, this analysis must be undertaken before a Section 303(d) list 
of impaired waters can be completed.'6 

Second, staffs interpretation of Section 4 is wrong, in any case. This 
interpretation would set a far less stringent standard for del-listing than to list 
waterbodies. This plainly was not the intent of the Board nor is it the standard set 
forth in the Listing Policy. See e.g., Hearing Transcript, Sept. 30,2004; FED at 
B-158 - B-159 (responding to the comment that "the burden of proof [for listing 
and delisting] is equivalent" by noting "this is true.") Second, if staff believes the 
language chosen in Section 4 of the Listing Policy fails to clearly reflect the 
underlying principle of the Listing Policy, staff need only read Section 4 along 
with Section 3 and in light of the well-documented intent of the State Water 
Board in approving the Listing Policy. See e.g., Food and Drug Admin. v. Brown 
and Williamson Tobacco Co. (2000) 529 U.S. 120, 133 ("the words of a statute 
must be read in their context and with a view to their place in the overall statutory 
scheme.") Notably, the SWRCB relies on the fact that the Policy employs 
adequate measures to assure that impaired waters are identified and placed on the 
Section 303(d) list in the first instance-and not improperly removed thereafter- 
as a basis of its approval and its related certification that "this policy will not have 
a significant adverse impact on the environment." Were staff to persist in 
contending that delisting is proper when evidence indicates impairment but 
specified listing factors are not triggered, these critical findings would have no 
basis and would be subject to challenge. 

The need for this flexibility and judgment is highlighted by the fact that some well- 
known and obviously polluted waterbodies may not meet the specific requirements of the 
Listing Policy's other de-listing or listing factors. Similarly, the binomial table approach 
doesn't work in the absence of any quantitative data, yet there may be other information 
indicating impairment. Instead of acknowledging this flexibility, staff has improperly 
taken a very narrow and conservative interpretation of these sections to avoid utilizing 
them, even in situations where it is clearly warranted." De-listings made in this manner 

l 6  It would be far simpler for Staff to employ the weight of evidence approach before delisting under 
Section 4, but they could reach a provisional decision to delist under Section 4 and then analyze the same 
waterbody and the same information under Section 3 before completing the process. This would appear to 
be less efficient. 
" An example demonstrates the point. Staff has proposed to de-list the Dominguez Channel and Estuary 
for DDT in sediment and tissue under Sections 4.5 and 4.6, based on the lack of an approved sediment 
quality guideline and fish tissue data from fish caught inside the Creek or the Estuary. This, despite the fact 
that ( 1 )  there are high levels of DDT in the sediment; (2) the Montrose Chemical Company, the former 
largest manufacturer of DDT in the world, was located in the upper Dominguez Creek watershed; (3) the 
Dominguez Channel is a known conduit and source for historical DDT contamination reaching the Los 
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would be clearly arbitrary and capricious in view of the totality of the information. -State 
and regional board staff thus need clear direction from the State Board that they are 
required to apply Sections 3.1 1 and 4.1 1 whenever there is any information indicating 
impairment regardless of the other factors, consistent with both the language 'of the 
Listing Policy and the intent of the State Board in including these sections. 

The State Board therefore should direct its staff and the regional boards on the 
appropriate application of section 4.1 1 of the Listing Policy to situations where any 
evidence exists to support retaining a listing even if the precise requirements of Sections 
4.1 to 4.1.0 are not met or all of the required data sets do not exist. This is the only 
interpretation consistent with the Listing Policy as a whole and the recognized equal 
burden of proof applicable to both listing and de-listing decisions. 

3. Sediment Chemistry Data Should be Evaluated under situation-specific Weight of 
Evidence 

Staff recommends not listing numerous water segment- pollutant combinations despite 
the fact that a "sufficient number of samples exceeded the sediment quality guidelines." 
For instance, although six of twenty-four sediment samples in Los Angeles Harbor - 
Cabrillo Marina exceed the copper sediment quality guideline ("SQG"), which satisfies 
the required frequency for listing under the binomial distribution table, staff asserts that 
no listing should occur because there waslno observed toxicity. Draft Rev. Reg. 4 at 371. 
Section 3.6 of the Listing Policy is cited as the basis for this decision. This line of 
reasoning is inappropriate. 

Section 3.6 of the Listing Policy provides listing factors for water and sediment toxicity, 
but not for pollutants in sediment. In fact, there are no specific listing factors provided in 
Section 3 of the Listing Policy for pollutants in sediment. Listing Policy at 5-6. An 
exceedance of a SQG, in and of itself, is an indicator that water quality standards are not 
being attained. For example, ERMs are set at a chemical concentration above which 
adverse biological effects are frequently observed. Long, E.R., MacDonald, D.D., Smith, 
S.L., and F.D. Calder, Incidence of Adverse Biological Effects Within Ranges of 
Chemical Concentrations in Marine and Estuarine Sediments, Environmental 
Management at 19(1): 81-97 (1995). Thus, it is unfounded to require sediment and 
observed toxicity data before listing is considered. 

Sediment quality data are sufficient'for listing decisions on their own merit; As there is 
no specific section addressing this, pollutants in sediment must be evaluated using a 

Angeles Harbor; (4) this contamination has resulted in a Superfund Site directly offshore; (5) a fish 
consumption advisory exists for Los AngelesLong Beach Harbor due to elevated DDT and PCBs; (6) other 
DDT listings are (rightly) retained for areas of the Los Angeles Harbor along with severallnew proposed 
DDT listings in the Harbor; and (7) there is existing fish tissue data from the Harbor with high levels of 
DDT. It is entirely unfounded to propose de-listing the Dominguez Channel and Estuary for this pollutant 
on the sole basis that no one has sampled any fish inside the Creek itself for DDT. Yet staff has made the 
erroneous interpretation that Section 4.5 overrides Section 4.1 1 and so its hands are bound and it must de- 
list. This is in direct contravention of both the language of the Listing Policy and the intent of the State 
Board in including Section 4.1 1. 
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situation-specific weight of evidence under Section 3.1 1 of the Listing Policy. The 
magnitude of the SQG exceedance may also be considered in conducting this situation- 
specific weight of evidence analysis. The State Board therefore should require its staff 
and the regional boards to evaluate available sediment quality data using the Section 3.1 1 
situation-specific weight of evidence approach, regardless of the availability of overall ' 

sediment toxicity data. 

Finally, staff has not interpreted or applied Section 3.6 of the Listing Policy consistently. 
For example, the Staff Report recommends to not delist the Los Angeles Harbor - Fish 
Harbor due to exceedances of the sediment quality guideline for PAHs in sediments, 
despite the fact that sediment toxicity has been determined to be "insignificant." State 
Board staff find that "it cannot be determined if applicable water quality standards are 
attained," so the listing is maintained. Draft Rev. Reg. 4 at 372. This analysis 
appropriately takes a more conservative approach to ensure water quality standards are 
attained. In another exainple, the Draft Revisions are very inconsistent with regard to 
sediment pollution in the Dominguez Channel Estuary. For instance, staff recommends 
listing pyrene, phenanthrene, chrysene, and benzo(a)pyrene given three lines of evidence: 
significant exceedance of SQGs, observed sediment toxicity, and observed impacted 
benthic community. However, staff recominends not listing other constituents such as 
copper and benzo[a]anthracene i.n the same estuary despite a significant number of 
exceedances of SQGs. The observed toxicity in the Dominguez Channel Estuary should 
be included as a line of evidence supporting listing for these latter pollutants. The State . 

Board should ensure that it maintains consistency in its interpretation and application of 
the Listing Policy. 

4. Lost or Anecdotal Data 

Staff also has made express unilateral assumptions that go beyond the Listing Policy. For 
instance, on pages 1 1-12 of the Staff Report, staff provides a list of assumptions, in 
addition to those contained in the Listing Policy, which it used to evaluate potential de- 
listings. Staff Report at 1 1 - 12. These additional assumptions include de-listing 
previously listed segments if "data or information justifying the original listing was 
anecdotal" or "data or information to 'support the original listing simply does not exist." 
Staffs support for this is the following: "This approach was used to avoid requiring a 
large burden ofproof to delist a water body pollutant combination if the original listing 
was found to be baseless in terms of Listing Policy procedures." Id. (emphasis added). 
Significantly, this approach also illegally avoids the Listing Policy's requirement to show 
that the segment would not have been listed absent the faulty or non-existent original 

' data. See supra section II.A.2. 

The application of these additional assumptions is plainly in direct contradiction to the 
Listing Policy. These additional assumptions go well beyond the intent of the Listing 
Policy, which requires a high burden of proof for de-listing. As staff acknowledges, 
these factors in fact negate that required burden. Given that the regional boards must 
have had a justification for listing the majority of these waterbodies in the first place, 
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substantial deference must be given to the original listing. A high degree of persuasion is 
necessary to overturn this presumption of correctness. 

The State Board should remove these additional assumptions from the process. They 
constitute revisions to the Listing Policy and thus must be undertaken as part of a 
separate process to revise the Policy. The 'State Board also should clarify that in the 
absence of any new data showing attainment of water quality standards, these listings 
should remain on the 2006 List. They may be reviewed again by the regional boards in 
the next round of listing using Section 4.1 1, the site-specific weight-of-the-evidence 
approach. 

5. Narrative Standards Must Be Evaluated. 
1 

Staff is proposing to de-list several nuisance conditions, including excess algal growth, 
odor, taste, and foam, which are all covered under various narrative standards in the 
Basin plans," on the basis that they are conditions, not pollutants. See e.g., Draft Rev. 
Reg. 4 at 316. This is inconsistent with both the CWA and Porter-Cologne Act, as well 
as the express terms of the Listing Policy. 

One of the main objectives of the CWA is to restore water quality so that all of the 
Nation's waterbodies are fishable and swimmable. 33 U.S.C. § 101(a). The narrative 
standards at issue are necessary to attain this important goal. Moreover, federal 
regulations explicitly state that narrative water quality standards should be assessed for 
the purpose of listing waters under Section 303(d). 40 CFR 5 130.7(b)(3). The Porter- 
Cologne Act similarly acknowledges both narrative and numeric water quality objectives; 
the State and regional boards are charged with enforcing these objectives. Cal. Water 
Code 5 13241. Accordingly, the FED sets forth guidelines for interpreting narrative 
water quality standards, and the Listing Policy provides for such listings in Section 3.7. 
FED at 75-78, B-120; Listing Policy at 6. Indeed, in response to a specific comment 
requesting that assessments based on narrative standards or other qualitative assessments 
be excluded from the Listing Policy, the State Board responded "Federal regulation 
requires that narrative water quality standards be evaluated and that waters be placed on 
the section 303(d) list if these waters exceed these narrative standards." FED at B-74. 
Plainly, nuisance conditions must be considered for listing on the 303(d) List. 

'' The Los Angeles Basin Plan, like most Basin Plans, contains only narrative objectives for nuisances, 
including: 

"Waters shall not contain biostimulatory substances in concentrations that 
promote aquatic growth to the extent that such growth causes nuisance or 
adversely affects beneficial' uses." 

I ,  

"Waters shall not contain floating materials, including solids, liquids, foams, and 
scum, in concentrations that cause nuisance or adversely affect beneficial uses." 

"Waters shall be free of coloration that causes nuisance or adversely affects 
beneficial uses." 

LA Basin Plan at 3-8 and 3-9. 



Heal the Bay, NRDC, SM Baykeeper Comments on Draft 303(d) List 
January 31,2006 
Page 16 of 46 

Staffs proposed rationale for not listing nuisances because they are conditions rather than 
pollutants is erroneous. Using staffs own terminology, the narrative water quality 
standards themselves describe a condition, not a pollutant. Presumably, these narrative 
standards exist because it is difficult to pinpoint one specific pollutant that causes these 
conditions under all circumstances. For instance, odor could be caused by algae or by 
petroleum or trash or a combination of factors including water temperature and flow. 
Regardless of the cause, it is a nuisance. Under staffs proposed approach, however, a 
segment would not be listed even though specific narrative standards are not attained 
whenever a pollutant(s) causing the problem cannot be precisely identified during the 
listing process. This too is erroneous, as determining the source(s) of the non-attainment 
is generally done during the TMDL development process, which may include such 
factors as seasonality and a margin of safety.Ig From a more practical standpoint, if 
narrative listings cannot be made, there may be no incentive to address the problem and 
investigate the source. The logical and appropriate way to address this is to list 
waterbodies for the nuisance condition where a narrative nuisance standard is not being 
attained. This is exactly what Section 3.7 does. Section 3.7 contains no requirement to 
list for a specific pollutant instead of a nuisance condition. Nor can it under the CWA. 
To the contrary, the express terms of Section 3.7 allow a segment to be listed for several 
nuisance conditions, including excessive algae growth, odor, taste or foam. Listing 
Policy $ 3.7; see also testimony, of State Board Legal Counsel, SWRCB Hearing 
Transcript, Sept. 30,2004 ("When you know the pollutant, list the pollutant, if you don't 
know it, it doesn't mean don't list it.. .In fact, EPA has consistently held that its own regs 
[sic] require listing for unknown toxicity, low dissolved oxygen and other conditions like 
nuisance conditions. So we have no choice but to list for those conditions."). Thus, 
staffs proposed rationale that only pollutants may be listed must be rejected and relevant 
listings reassessed. 

Staff also asserts that quantitative data is necessary for a nuisance listing. Again, this is 
erroneous. Translators for assessing narrative conditions are not limited to numeric 
objectives and guidelines. As acknowledged in Sections 3.7.1 and 3.7.2 of the Listing 
Policy, there are scientifically-accepted approaches to evaluating compliance with 
narrative objectives aside from comparison to numeric guidelines. These include 
biological assessment approaches and the widely used and accepted reference system- 
based approach. Listing Policy at 6 ("Waters may also be placed on the section 303(d) 
list when a significant nuisance condition exists as compared to reference conditions.. .." 
(emphasis added)); see also FED at B-27. Further, with regard to nutrient-related 

' conditions, section 3.7.1 expressly allows listing for nuisance conditions if "nutrient 
concentrations cause or contribute to excessive algal growth." Id. ("Waters may also be 
placed on the section 303(d) list . . . when nutrient concentrations cause or contribute to 
excessive algal growth.") This is independent of any need to pinpoint whether the cause 
is nitrogen (N) or phosphorous (P) or some combination of the two, to list either N or P, 
or whether there are applicable numeric objectives for N or P. Therefore, consistent with 

l9 In addition, the majority if not all of the TMDLs passed to date in California also include some amount 
of study and pollutant/source characterization as part of their implementation, with reopeners provided in 
case new information comes to light. 
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the very language of the Policy, the State ~ o a r d  should clarify that Sections 3.7 and 4.7 
should not be interpreted as narrowly as staff has done in the proposed revisions. 

Further, where there is no quantitative data, the State and regional boards must evaluate 
the nuisance condition under Sections 3.1 1 and 4.1 1 based on all available information. 
The State Board acknowledged in its Responses to Comments on the Listing Policy that 
even if a nuisance does not meet the quantitative requirements for listing, the Policy "was 
amended to include a situation-specific weight of evidence listing or de-listing process by 
which ~ e ~ i o n a l  Boards can list or de-list any water body-pollutant combination even if it 
does not meet the listing requirements of the Policy as long as the decision can be 
reasonably inferred fkom the data and information." FED at B.27. This situation-specific 
weight of the evidence process is provided for in Sections 3.1 1 and 4.~11 of the Listing 
Policy and, as discussed in Section II.E.2., supra, must be used when the other factors fail 
whenever there is any evidence of non-attainment. 

6 .  Lack of Acceptable Evaluation Guidelines 

Staff is proposing numerous de-listings based on the assertion that there is no existing 
andfor acceptable~evaluation guideline under the provisions of the new Listing ~ o l i c ~ . ~ '  
This is improper for two reasons. First, this rationale is not included in the list of three 
situations in which de-listing may be cbnsidered. Listing Policy at 11. Second, this line 
of reasoning is inappropriate in the absence of any evidence indicating that the segment is 
in attainment with water quality standards. Once the water is listed, the substantial 
deference standard applies and a high burden of proof is required for de-listing. The 
assertion of this line of reasoning by the State Board also ignores the regional boards' 
own best professional judgment and the precautionary principle. 

In short, it is evident that these proposed de-listings are based solely on a "guess" that 
there is no impairment, with no scientific evidence or data indicating that water quality 
standards, including beneficial uses, are being attained. Staff admittedly made no attempt 
to obtain additional information or more recent data that would reveal whether or not the 
water segments are indeed in attainment. Given the nature of some of the chemicals 
affected - like DDT, a highly toxic, persistent and bioaccumulative compound - this 
propose,d approach is not justified. As stated in the Federal regulations, "[The] State 
must demonstrate good cause for not including a water or waters on the list. Good cause 
includes.. .more recent br accurate data.. .'' 40 C.F.R. 130.7. The burden of proof is 
squarely on the State to provide such data. It has not met that burden here. 

The CWA and its implementing regulations cast a wide net to assure that water quality 
standards are met. This is apparent throughout Section 303(d) and its regulations, which 
require TMDLs to be established and also require a margin of safety where uncertainty is 

20 Evaluation guidelines do exist for several of the pollutants said to have no guideline. For, example, 
currently there is a National Academy of Science ("NAS") guideline for aldrin and dieldrin, an OEHHA 
guideline for chlordane, and an ERM guideline for DDT. It is unclear if these guidelines were used to re- 
evaluate the data. 
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present. 33 U.S.C. $1313(d). Given all the above, the State Board should direct staff to 
retain these listings as well until such time as substantial information, is gathered to 
indicate that water quality standards are being met. 

7. De-Listin~s Should Not Be Made Based on New Standards for Evaluation Guidelines 

Finally, staff contends that several previous listings based upon Maximum Tissue 
Residue Levels (MTRLs) and Elevated Data Levels (EDLs) should be removed from the 
list because the new Listing Policy does not recognize these guidelines. This is another 
good example of how such staffs proposed retroactive application of the Listing Policy 
fails. Once again, this is not one of the three express situations in which previous listings 
may be re-evaluated under Section 4 of the Listing Policy. Moreover, staff has not 
provided any affirmative evidence that the waterbodies proposed for de-listing are not 
currently impaired under the situation-specific weight of the evidence standard or 
otherwise. Finally, the proposed approach again ignores the deference due to prior 
agency decisions. 

Although MTRLs and EDLs are not permissible in data evaluations under Section 6.13 of 
the new Listing Policy, the Policy must be read as a whole. See e.g., Food and Drug 
Admin. v. Brown and Williamson Tobacco Co. (2000) 529 U.S. 120, 133 ("the words of a 
statute must be read in their context and with a view to their place in the overall statutory 
scheme.") It is another well-established canon of construction that courts must interpret a 
statute "'as a symmetrical and coherent regulatory scheme' [citation] and 'fit, if possible, 
all parts into an harmonious whole."' Id. The same canon applies here, where the 
Listing Policy, a regulatory guidance document, is issued with an intent to provide 
regu1atory.guidance for consistent implementation of a section of the CWA. Following 
this principle in this case, it becomes clear that the regional boards are to consider the 
totality of the evidence using the situation-specific weight of the evidence factor in 
Section 4.1 1 before a waterbody may be de-listed for any 'reason. The State Board staff 
did not do this for'proposed de-listings based on the previous use of MTRLs and EDLs. 
Thus, the de-listings proposed on this basis are inappropriate and improper. 

Finally, the Precautionary Principle should be heeded where the constituents of concern 
have no other established guidelines, as is the case here. While previous guidelines may 
have associated uncertainties, they do indicate potential impairments in these water 
segments. For instance, EDLs are indicative of biological stress and impairment at the 
very minimum. Similarly, the Los Angeles Regional Board recognizes that "MTRLs 
have value as alert levels indicating water bodies with potential human health concerns." 
Los Angeles Regional Water Quality Control Board and U.S. Environmental Protection 
Agency, Total Maximum Daily Load for Toxic Pollutants in Marina del Rey Harbor 
(2005) at 13. As threatened waters must also be listed under Section 303(d), these waters 
should remain listed for this reason as well, particularly in the absence of affirmative 
evidence showing attainment of standards. Listing Policy at 7; 40 C.F.R. tj 130.2(j). 

In this vein, we also encourage the State Board to actively (pursue efforts to develop new 
or revised guidelines. Once a new guideline is established, the water quality standard 
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may be'revised and the listing may be reevaluated properly. However, absent any new 
guideline or standard, and absent affirmative information to show that the wakr segment 
is not, in fact, impaired or threatened, it is inappropriate in the context of Section 303(d) 
to de-list previously listed segments based on staffs proposed rationale. 

111. LOS ANGELES REGION 4 

The following section describes in detail our concerns regarding the proposed de-listing . 
of numerous waterbody-pollutant combinations in the Los Angeles Region (Region 4). 
For ease of reference, Table 1 provides a summary chart of the specific segments that 
should be retained on the list, along with the lines of evidence and the applicable sections 
of the Listing Policy. 
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REGION 4: DO NOT DE-LIST 

Water Segment . - - - 

Arroyo Seco - Reach 1 l~xcess Algal Growth laigal grohh is eligible for listing 2.2; 4.1 1 
I I1)Existing TMDL is not a valid justification; 2)~xcessl 

Llne(s)_of Ecenc_e_ - - _ - - -- - - - 
I IExistincl TMDL is not a valid iustification; 2)Excess 

- Pollutant - - - - - 

Arroyo Seco - Reach 2 l~xcess  Algal Growth lalgal growth is eligible for listing 2.2; 4.1 1 
I 

Llstlng Pollcy 
- Sectlon(s). - - 

urbank Western Channel .IExcess Algal Growth 
I 

Ballona Creek 
Ballona Creek 

Cadmium (sediment) 
Silver (sediment) 

Calleguas Creek - all listed reaches 
Calleguas Creek - Reach 4 
Calleguas Creek - Reach 5 
Calleguas Creek - Reach 9B 
Calleguas Creek - Reach 10 
Calleguas Creek - Reach 13 

Dominguez Channel Estuary 1 DDT (sed&tissue) 
I 

Excess Algal Growth 
Excess Algal Growth 
Excess Algal Growth 
Excess Algal Growth 
Excess Algal Growth 
Excess Algal Growth 

Coyote Creek 
Dominguez Channel 

Excess Algal Growth 
DDT (sed&tissue) 

Los Angeles River - Reach 2 
Los Angeles River Estuary 
(Queensway Bay) 

Nutrients (Algae) 

DDT (sediment) 

Los AngelesILong Beach Outer Harbor 

San Jose Creek - Reach 1 l ~ l g a e  

PCBs (tissue) 

San Gabriel ~ i v e r  - Reach 1 

San Jose Creek - Reach 2 l ~ l ~ a e  
I 

I 
~ l ~ a e  

Verdugo Wash - Reach 1 1 Excess Algal Growth 
I 

Readily Available Data 4.6; 6.1.1 1 

Verdugo Wash - Reach 2 

Readily Available Data I 4.6; 6.1 .I 
1)Existing TMDL is not a valid justification; 2)Excessl 

Excess Algal Growth 

algal is eligible for listing I 2.2; 4.1 1 
1)Existing TMDL is not a valid justification; 2)Excessl 
algal growth is eligible for listing 2.2, 4.1 11 
If31 Data 4.111 

Knowledge 1 4.6; 4.8; 4.1 1 
1)Existing TMDL is not a valid justification; 2)Excessl 

IBI Data 
Readily Available Data 
Photographic Evidence 
Readily Available Data 
1) Upcoming EPA Study; 2) Ammonia & Nitrate- 
Nitrogen listing may not address problem 
1)SQG Exists; 2)Historical Knowledge 
1 )SQG Exists; 2)Tissue sam~le Exists; 3)Historical 

algal growth is eligible for listing I 2.2; 4.1 1 

4.1 1 
4.7; 4.1 1; 6.1.1 

4.1 1 
4.7; 4.1 1; 6.1.1 

2.2; 4.1 1 
4.6; 4.1 1 

pollutant/cindition eligible for listing - 2.2; 4.1 1 
1)Existing TMDL is not a valid justification; 2)Excessl 

1)SQG Exists; 2)Historihl Knowledge 
1)Fish Consumption Advisory; 2)Historical 
Knowledge 
1)Upcoming EPA Study; 2)excess algae is a 
pollutant/condition eligible for listing 
1)Upcoming EPA Study; 2)excess algae is a 
pollutant/condition eligible for listing 
1)Upcoming EPA Study ; 2)excess algae is a 

4.6; 4.1 1 

4.8; 4.1 1 

2.2; 4.1 1 

2.2; 4.1 1 

algal growth is eligible for listing I 2.2,4.11 

algal growth is eligible for listing 2.2; 4.1 1 
1)Existing TMDL is not a valid justification; 2)~xcessl 

, 

Table 1: Water-segment/pollutant combinations that are proposed for de-listing but 
where the weight of evidence shows-that they should remain on the 303(d) list. 

Abalone Cove, Bluff Cove, Hermosa, 
Malaga Cove, Malibu, Whites Point, 
Manhattan, Nicholas Canyon, 
Portuguese Bend, Puerco, Royal 
Palms, Carbon, Escondido, Inspiration, 
Las Tunas, Trancas, Venice, Topanga, 
Dockwiler, Will Rogers 
La Costa, Lunada Bay, Point Dume, 
Sea Level, Flat Rock Point, Point 
Fermin, Point Vicente, Resort Point, 
Rocky Point, Torrance, Zuma 
Ormond, San Buenaventura 

Beach Closures1 
Bacteria 

Beach Closures1 
Bacteria 
Bacteria Indicators 

1)Readily Available Data; 2)An existing TMDL is not 
valid justification to delist 

An existing TMDL is not a valid justification to delist 
Readily Available Data 

2.2; 4.3; 6.1.1 

2.2,4.11 
4.3; 6.1.1 
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A. Proposed De-Listin~s for Beach Closures 

1. All of the Pro~osed Beach De-Listin~s in Region IV Should Be Reiected 

All Santa Monica Bay beaches should remain on the 303(d) List because they are 
covered under existing bacteria TMDLs. 
Readily available data indicate that the two Ventura County beaches proposed for 
de-listing should remain on the 303(d) List. 

Staff proposes to de-list 3 1 Santa Monica Bay beaches that are currently listed for "beach 
closures." All 3 1 of these beaches are covered by existing Santa Monica Bay Bacteria 
TMDLs adopted in 2003-04, and thus it is not proper to reevaluate these listings as part 
of the 303(d) listing process. The State Board's proposal to de-list these beaches is not 
only inconsistent with the Listing Policy, it is just bad policy. Significantly, it adds 
unnecessary complexity to the TMDL implementation process, which is already 
addressing the issue of impairment and compliance for these beaches. 

The Santa Monica Bay Beaches Bacteria TMDLs ("SMB TMDLs") explicitly address the 
issue of bacteria levels at each of the beaches proposed for de-listing, including 
provisions for monitoring of bacteria levels at these beaches and measuring compliance 
(i.e. attainment of water quality standards). Attainment of water quality standards 
therefore should be determined under the TMDL, which sets forth a procedure to 
accomplish this - not through the listing process. In addition, the first year of monitoring 
data under the TMDL has been compiled $d does not indicate attainment. The proper 
action in this case is to retain these beaches on the 2006 List until compliance is 
determined under the already adopted TMDLs. 

Notably, of these 3 1 beaches, only five are also listed for bacteria in additiod to "beach 
closures;" the remaining 26 beaches would no longer be listed at all if staffs broposed 
changes are adopted. As all of these beaches are addressed in the SMB TMDLs, it is 
inappropriate to de-list them for this impairment. If the State Board is not comfortable 
with the term "Beach Closures" for these listings, it should simply replace this term with 
the term "Bacteria Indicators" on the List 'for the 26 beaches so affected. All 3 1 beaches 
then should be placed in the WQLSBA category as provided for in Section 2.2 of the 
Listing Policy. 

Further, even though the 3 1 Santa Monica Bay beaches should not even be considered for 
de-listing in this process, as discussed above, readily available data exist to support 
retaining them under a bacteria listing in all cases except those few that are not currently 
monitored at all. Specifically, this data, summarized in detail in Appendix 1, Tables 1 
and 2, show that bacteria standards are being exceeded pursuant to the requirements set 
forth in Table 4.3 of the Listing Policy. This is not new data, it is public data from 2000- 
2005. Thus, this is yet another line of evidence to retain these beaches on the 2006 List. 
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Finally, staff has proposed to de-list two Ventura County beaches for bacteria indicators. 
However, readily available data exist and are included in Appendix 1 of this letter, which 
support retaining both of these beaches on the 2006 List. 

2. The State Board Has Not Presented Valid Lines of Reasoning for De-Listing. 

Although all of the LA and Ventura County beaches proposed for de-listing should 
remain listed for the simple reasons set forth above, it bears mentioning that, in addition 
to ignoring existing TMDLs and available data, staff has applied its "proposed 
justifications" for de-listing inconsistently for the various beaches, causing a lot of 
confusion regarding what is supposed to be a transparent process. For example, staff sets 
forth three potential justifications for de-listing for "beach closures": (1) A TMDL has 
been developed and the implementation plan should result in attainment of the standard; 
(2) "It is not known if beach closure information is backed by coliform data;" and (3) 
"beach closures" should not be listed on the 303(d) List because "it is not a pollutant or 
toxicity." See e.g., Draft Rev. Reg. 4 at 203. Depending on the particula; beach, 
however, one, two or all three of these arguments are employed. The basis for this 
inconsistency is entirely. unclear. Moreover, these proposed justifications, alone or 
together, are not valid lines of reasoning in these instances. Thus, the Draft ~evisions do 
not provide any support for the proposed de-listings. 

a. The Existence of a TMDL is Not a Valid "kine of Evidence" for De-listing. 

In any case, the existence of an approved TMDL is not a valid "line of evidence" for de- 
listing segments under the Listing Policy. Further, staffs justification that "[a] TMDL 
has been developed and approved by USEPA and an approved implementation plan is 
expected to result in attainment of the standard," is flawed on its face. By the plain , 

language of staffs statement, water quality standards will be met only upon 
implementation of the TMDL. This is not sufficient to de-list. Indeed, this is the exact 
reason that the State Board created the WQLSBA category in the Listing Policy. 

It is also worth noting that the only "line of evidence" considered and weighed by staff in 
de-listing many of these beaches was the existence of the SMB TMDLs. The State has 
not provided any other evidence to demonstrate that these beaches are in compliance, 
only on an expectation of compliance at some date in the future. The implementation 
schedules under the SMB TMDLs range all the way up to 18 years for wet weather. 
Thus, water quality standards may not be achieved until this time. Section 2 of the 
Listing Policy makes clear that water quality limited segments that are being addressed 
by a TMDL should remain on the 303(d) List - in the portion of the list for WQLSBA. 
Water segments should be removed from this category only "if it is demonstrated in 
accordance with section 4 that water quality standards are attained." Listing Policy at 3 
(emphasis added). This plainly does not include WQLS that "will attain water quality 
standards at some point in the future." Consistent with the Listing Policy and the CWA, 
the State Board must direct staff to retain the 3 1 beaches covered by the SMB TMDLs on ' 

' the 2006 List until attainment is achieved. 
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b. Uncertainty in the Original Data or a Lack of Monitoring ~ a t a  are not 
Viable Reasons for De-listing a Water Segment for Beach Closures. 

While the 3 1 Santa Monica Bay beaches clearly should remain on th'e 2006 List for the 
reasons set forth above, we have additional concerns about the evaluation conducted by 
staff. For several beaches (again not consistently applied), staff maintains that, "[ilt is 
unknown if the beach closure information is backed by coliform data." Draft Rev. Reg. 4 
at 203. This implies that the data or information that was originally used to support these 
listings is unknown or cannot be found. This should not be used as a basis for de-listing 
either. 

Moreover, for the 3 1 beaches expressly covered by the SMB TMDLs, the LA Regional 
Board has already addressed this precise issue in developing the SMB TMDLs in 2002- 
03. For instance, the SMB TMDL Staff Report acknowledges that beach closures may 
result "from oil spills, vessel spills and in a few cases persistent elevated bacteria 
densities." LA Regional Board, Total Maximum Daily Load to Reduce Bacterial 
Indicator Densities during Dly Weather at Santa Monica Bay Beaches (2002) at 3. 
Further, the SMB TMDLs address monitoring and compliance measurement for these 
beaches. In contrast, the Staff Report proyides no data to indicate the beaches are not 
impaired by bacteria, although beach bacteria data are readily available froni numerous 
sources. Again, the de-listing process for segments covered by existing TMDLs should 
be done through the process set forth in tde TMDL itself. This is consistent with the 
Listing Policy, the TMDLs, the CWA and the Precautionary Principle. 

Another problem with this type of approach in general is that many beaches throughout 
the State are not monitored for bacteria in wet weather. Rainfall as a cause of high 
bacteria densities at beaches is well understood. In fact, AB411 even includes a wet 
weather health warning provision. Howeyer, instead of spending funds on monitoring, 
some county Health Departments simply post warnings at the beaches whenever there is 
rainfall above a certain amount. Thus, the use (water contact recreation) is impaired as 
the Coun is warning people to stay out of the water, but no bacteria data is being 
collected?; Given this, it may not always be possible to support the previous listings 
with quantitative bacteria data even though there is an impairment of uses. It is evident 
that the State Board either must place dry and wet weather monitoring information and 
programs at a much higher priority for funding if it is to adequately protect the health of 
the waters on which we all depend, or revise the Listing Policy guidelines for bacteria 
listings to take this into account. 

'' Under CWA, water quality standards consist of the designated uses of the navigable waters, the water 
quality criteria for such waters based upon such uses and an anti-degradation policy. 33 U.S.C. §1313(C); 
40 C.F.R. Part 131; LA Basin Plan at 3-1. Therefore, an "impairment of a designated use" equates to the 
non-attainment of water quality standards. 
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c. De-listing on the Basis that the Term "Beach Closures" Is Not a Pollutant 
or Toxicity is Not Proper 

The term Beach Closures was used to indicate an impairment of the beneficial use (water 
contact recreation) of the waterbody segments. If the State Board is not comfortable with 
this term, it should simply replace it with the term "Bacteria" or "Bacteria Indicators" on 
the 2006 List. As these beaches are all covered by existing Bacteria TMDLs, such a 
listing is justified. In addition, as shown above and i n ' ~ ~ ~ e n d i x  1 .A, there is data to 
support these listings as well. 

B. Excess Algae 

Staff proposes to de-list fifteen water segments in the Los Angeles Region which are 
currently listed for "excess algal growth," including several reaches covered under the 
already adopted Los Angeles River Nitrogen TMDL and Calleguas Creek Nitrogen 
TMDL. Staff proffers three arguments in support of these de-listings: (1) "excess algal 
growth" is not a pollutant; (2) qualitative information on excess algal growth is not 
sufficient to maintain these listings under section 3.7 of the Listing Policy; and, (3) in 
most cases, that a Nitrogen TMDL is in place for the segment. None of these proposed 
justifications are valid technically or under the Listing Policy. All of the water segments 
currently listed for excess algal growth should remain on the 2006 List. 

1. An Existing Nitrogen TMDL is Not a Valid Justification for De-listing - Segments for 
Excess Algal Growth. 

In eleven of the sixteen proposed de-listings:* staff relies on just one line of evidence - 
that a nitrogen TMDL has been adopted for the water segment. As discussed above with 
regard to beach closures, an existing TMDL is not a valid line of evidence to de-list a 
segment under the Listing Policy. These 11 proposed de-listings should be rejected on 
this basis alone. 

In addition, we are very concerned with staffs proposed reasoning that the LA River or 
Calleguas Creek Nitrogen TMDLs will adequately address excess algal growth in these 
segments. First, these two TMDLs, adopted in 2003, are still in the process of being 

. 

implemented and water quality standards have not been attained. Second, the nitrogen 
targets in these two TMDLs are based on human health standards, not on levels necessary 
to prevent algal blooms and protect aquatic life, which are generally much lower. Third, 
many factors, such as sunlight, phosphate levels, pH, flow and others, can contribute to 
algal growth, not just nitrogen levels. Thus, addressing nitrogen alone is not likely. to 
solve the algae problem. For all of these reasons as well, the existence of a TMDL for 
nitrogen is not sufficient to address excess algal growth in these segments.. These 
concerns are discussed in more detail below. 

22 These reaches are Arroyo Seco Reaches 1 and 2, LA River Reach 2, Verdugo Wash Reaches 1 and 2, and 
~alleguas Creek Reaches 4,5,9B, 10, 1 1, and 13. 
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a. Controlling Nitrogen May Mot Adequately Address Excess Algal Growth 

Staff bases its proposed de-listings for excess algal growth in whole or in part on the 
erroneous assumption that fiture and existing nitrogen TMDLs will adequately address 
excess algal growth. This is incorrect for two reasons. 

First, it is well established in the scientific literature that nitrogen is not the only factor 
contributing to algal growth. "Growth of algae in individual streams, or even reaches of 
streams, may be limited by N alone, P alone, N and P together, or some combination of 
other physical and chemical factors.. .." Busse, L., Cooper, S., Kamer, K., and Stein, E., 
Southern California Coastal Water Research Project, A Survey of Algae and Nutrients in 
the Malibu Creek Watershed (2003) at 412. In fact, the Technical Support Document 
prepared for the Calleguas Creek Nitrogen TMDL evaluates nitrogen and phosphorus 
data and concludes that "initial N:P calculations based on the CCCS data indicate 
phosphorus would be limiting over nitrogen in most of the watershed, if nutrients were 
the limiting factor." LA Regional Board, Calleguas Creek Nutrient TMDLs (200 1). The 
Report also notes that "nutrients may not be the limiting factor in much of the 
watershed." Id. In short, the impacts of nutrients such as nitrogen and phosphorus on ' 

algal growth are complex and involve numerous factors, and often are waterbody or even 
reach specific. 

This was demonstrated in Region 4 in a recent UCLA study which found that "the 
relationships between nutrients and algal or diatom cover differed in sunny versus shady 
sites. In shaded sites, algal cover was not significantly related to nutrient concentrations 
(i.e., light appeared to be the limiting factor for algal grbwth), while diatom cover was 
positively associated with total phosphorus and negatively associated with total nitrogen. 
In contrast, in unshaded sites algal cover was significantly related to nutrient 
concentrations (positively with nitrogen, negatively with phosphorus), while diatoms 
were negatively associated with nitrogen only. Other variables associated with the 
abundance of algae or diatoms include nitrogen; temperature, pH, and conductivity." 
Arnbrose, R.F., Lee, S.F., and S.P. Bergquist, Environmental Monitoring and 
Bioassessment of Coastal Watersheds in Ventura and Los Angeles Counties (2003). 

Similarly, data collected in the Malibu Creek Watershed by Heal the Bay's Stream Team 
show that elevated phosphate concentrations contribute to excess algal growth. Stream 
Team data collected between the period of November 1998 and November 2004 are 
represented in Figures 1 and 2. As seen in Figure 1, algal cover in Malibu Creek 
consistently exceeds 30% when nitrate is c0.05 mg/l and phosphate is above 0.15 mg/l. 
While nitrate is the limiting nutrient in this case, it would be nearly impossible to get the 
nitrate level any lower. Thus, decreasing phosphate concentrations would be a more 
effective means to reduce algal cover. Graphical representation of Site 12 in Figure 1 
illustrates a situation where elevated phosphate levels and low nitrate levels lead to 
excess algal growth in over 80% of the samples. In addition, as shown in Table 2, data 

I collected at the Agoura Hills Reference Site and Las Virgenes Creek Reference Site show 
a that conditions with low nitrates and higher phosphates produce excess algae. Given the 

complexity of the nutrient issue, it is more prudent to list a segment for excess algae than 
for nitrates or nitrates and phosphates. This will ensure that all potential factors are 
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considered in the TMDL so that the algae pollution is cleaned up and narrative standards 
are attained. 

Further, algal growth is often a better indicator of adverse effects on a waterbody than 
nitrogen concentrations, and is used as such by numerous environmental managers 
precisely because algal growth is sensitive to many environmental variables. For 
instance, the United States Geological Survey uses algae as an indicator in various studies 
due to the fact that "...as primary producers with rapid reproduction rates (days), attached 
algae would be expected to respond to physical and chemical changes in streams before 
macroinirertebrates or other fauna. Periphyton respond directly to many aspects of the 
stream environment that might be expected to change with land management practices 
including nutrients." U.S. Geological Survey, USFS-USGS Algae Indicator Studies, 
(retrieved November 2 1,2005 from the World Wide Web: http://ca.water.usgs.gov/cgi- 
bin/influx/projectsapp.pl?preview=16). USEPA also recognizes algae as a biological 
indicator of watershed health. "By using algal data in association with macroinvertebrate 
and fish data, the strength of biological assessments is optimized." U.S. Environmental 
Protection Agency, Biological Indicators of Watershed Health: Periphyton as Indicators, 
(retrieved Nov. 21,2005 from the World Wide Web: http://www.epa.gov/bioindicators/ 
htmllperiphyton. html.) 

In sum, staff is not scientifically justified in making a blanket assumption that a nitrogen 
TMDL will fully address excess algal growth in a water segment. The State Board 
should correct this in reviewing the Draft Revisions. 

b. ~ i trogen Targets in the LA.River and Calleguas Creek in TMDLs Are 
Based on Human Health Standards and Thus Are Too High to 1 

Adequately Address Excess Algal Growth 

In addition to the fact that addressing nitrogen alone is not sufficient to prevent excess 
algal growth, water quality targets established in the nitrogen TMDLs relied upon by staff 
are not protective of aquatic life uses. The target for total nitrogen in the LA River 
TMDL is 8 mgll and in Calleguas Creek is lO.mg/l (nitrate plus nitrite). These levels are 
intended to address the drinking water standard of 8-1 0 mg/l nitrate plus nitrite, which is 
necessary to prevent toxicity to human infants (methemoglobinemia, also known as blue 
baby syndrome). They are not adequate to address aquatic life uses. This is illustrated by 
the current Nutrient TMDL for Malibu Creek, adopted by USEPA in 2003, which 
provides summer season water quality objectives of 1.0 mg/l total nitrogen and 0.1 mg/l 
total phosphorous. As seen in Table 3, data collected from Malibu Creek show that there 
are reaches with total N and total P concentrations below these targets that produce algal 
growth in excess of the nuisance limit of 30% coverage. Heal the Bay studied threshold . 
values for nutrients and algal cover in Malibu Creek using an empirical reference site 
approach and found that "[pleriphyton cover exceeded nuisance levels (i.e. 30% cover) 
whenever average nitrate concentration was greater than 0.1 mg/l or average phosphate 
concentration was greater than about 0.15 mg/l." S. Luce and M. Abramson, Periphyton 
and Nutrients in Malibu Creek (2004). Thus, even the low targets for nitrogen in that 
TMDL are inadequate to protect aquatic life. Other established nitrogen criteria for 
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protection of aquatic life also are significantly lower. For instance, USEPA established 
CWA section 304(a) nutrient criteria specific to the Los Angles Region (Ecoregion 111) of 
0.38 mg/l total nitrogen and 0.022 mg/l total phosphorus for protection of aquatic life and 
recreation uses. USEPA, Ambient Water Quality Criteria'Recommendations: Rivers and 
Streams in Nutrient Ecoregion 111 (2000) CEPA 822-B-00-016). 

Clearly staff is not justified in relying on the existence of these Nitrogen TMDLs to 
address excess algal growth. The State Board should make a finding that this approach is 
not scientifically sound. 

Nitrate + nitrite - N 
Phosphate 

3 6 8 9 10 14 18 19 11 12 13 1 2 4 5 7 16 17 
Site 

Figure 1: Malibu Creek dry weather nutrients and percentage of algae exceedances 
>30% coverage (1 1/98 - 11/04) 
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0 Algal % Exceedences 
I Nitrate 

Site 
Figure 2: Malibu Creek average nutrients and percentage of algae exceedances 
>50% coverage (11198 - 11/04) 

Table 2: Data collected by Heal the Bay at the Agoura Hills and Las Virgenes Creek 
monitoring locations in the Malibu Creek Watershed. 
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Table 3: Data collected by Heal the Bay at the Solstice Creek monitoring location in 
the Solstice Creek Watershed. 

2. Excess Algae is a Pollutant that Impairs Beneficial Uses. 

Staff also contends that excess algal growth is not a pollutant, thus it should not be listed. 
As discussed in Section II.E.5, this assessment is incorrect: Narrative standards must also 
be met through the 303(d) process. 

CWA Section 502(6) expressly defines "pollutant" to include "biological materials." 33 
U.S.C. $1362(6). Courts also have held that biological materials, such as algae, can be 
considered a pollutant if they impair beneficial uses. See Northwest Environmental 
Advocates v. U.S. EPA, 2005 WL 756614,,JN.D. Cal. 2005), see also U.S. PIRG v. 
Atlantic Salmon of Maine (D.Me., Aug. 2001) (citing United States v. Hamel, 551 F.2d 
107 (6th Cir. 1977)) ("Courts have interpreted the definition of 'pollutant' expansively, 
stating that it 'encompasses[es] substances not specifically enumerated but subsumed 
under the broad generic terms' listed in Section 502(6)."). US.  PIRG v. Heritage Salmon 
Inc., Civil No. 00-150-B-C (D.Me. Aug. 28,2001). Indeed, the definition of pollutant is 
'meant to leave out very little.' " Sierra Club, Lone Star Chapter v. Cedar Point Oil Co., 
73 F.3d 546,566-568 (5th Cir. 1996), cert. denied, 519 U.S. 811 (1996). 

While algae is an important component of the aquatic ecosystem, in excess amounts, 
algae can cause problems ranging fiom low oxygen levels to serious human health 
concerns. For instance, "excess periphyton growth can'lead to low dissolved oxygen 
levels and increased turbidity in the water column, which are harmful to fish and other 
aquatic life." S. Luce and M. Abramson, Heal the Bay, Periphyton and Nutrients in 
Malibu Creek (2004). In addition, "benthic macroinvertebrates may be affeyted when 
periphyton grows on stream substrates and covers important habitat." Id. Excess algae 
can also block sunlight, which in turn affects aquatic organisms. In addition, excess 
algae impairs other beneficial uses such as fishing, wading, boating, and aesthetic 
appreciation. Busse, L., Cooper, S., Kamer, K., and Stein, E., SCCWRP, A Survey of 
Algae and Nutrients in the Malibu Creek Watershed (2003) at 412. In some instances, 
outbreaks of toxic blue-green algae haveeven caused serious human health impacts. State 
Water Resources Control Board, Calgornia Water News: Federal, Tribal and State 
Authorities Advise Caution on Dangerous Klamath River Algae (retrieved Dec. 1,2005 
from World Wide Web: http:Nwww.waterboards.ca.gov/press/docs/2005/05019.pdf.). 

Excess algal growth must be addressed as it may result in low dissolved oxygen levels as 
well as block sunlight, thereby affecting aquatic life uses. A recent study found 
extremely low night-time DO concentrations in areas of Malibu Creek'withcexcess algae: 
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"All sites with flowing water and >30% algal cover had DO concentrations below 
reference condition values." Briscoe et al., Pre-dawn Dissolved Oxygen Levels in Malibu 
Creek Watershed (2005). Thus, currently established nitrate criteria, including those used 
in TMDLs, may not eliminate algal growth or address low dissolved oxygen levels that 
result from the algal growth. Clearly, consistent with the CWA and case law, excess 
algal growth must be treated as a pollutant under the Listing Policy. 

Ironically, staff itself acknowledges that excess algal growth is a pollutant in other parts 
of the Draft Revisions. See e.g., Draft Rev. Reg. 4 at 3 14 (listing excess algal growth as 
an example of a pollutant). Thus staff directly contradicts itself. In addition to proving 
our point, this is yet another example of inconsistencies in the Draft Revisions. 

3. Qualitative Information on Excess Algal Growth Can Be Linked to Scientificallv 
Sound Evaluation Guidelines 

Finally, in proposing to de-list several of these segments, staff discounts available 
qualitative monitoring data. that indicate non-attainment of beneficial uses, insisting that 
quantitative data are necessary to retain excess algal growth on the 303(d) List. Again, 
this assumption is flawed and inconsistent with the Listing Policy. For example, Section 
6.1.4 of the Listing Policy provides for qualitative data submittals. Yet although four of 
five algae observations on Coyote Creek were adjudged by Los Angeles County 
Sanitation District monitoring staff as not supporting beneficial uses, this segment is 
proposed for de-listing because these data are subjective: Draft Rev. Reg. 4 at 263. This 
line of reasoning is inappropriate, particularly to de-list segments which were previously 
listed by the locally knowledgeable regional boards. 

In addition, there are reliable quantitative methods to assess narrative water quality 
objectives. A peer-reviewed study conducted in 2000 developed algae cover guidelines 
for environmental managers to use in water quality assessments. B. Biggs,:New Zealand 
Ministry for the Environment, New zealand Periphyton Guideline: Detecting, 
Monitoring and Managing Enrichment of Streams (2000). This study determined that 
30% is the maximum cover of visible filamentous algae that will support recreation and 
habitat. Id. Although this Biggs guideline was developed for the New Zealand Ministry 
for the Environment, the study's findings have been applied by water quality managers in 
the United States. During the development of the Malibu Creek Nutrient TMDL, for 
instance, the LA Regional Board recommended that waters with algae cover exceeding 
30% in at least 10% of samples be considered impaired by algae. USEPA, Total 
Maximum Daily Loads for Nutrients: Malibu Creek watershed (March 2002) at 14- 15. 
USEPA agreed, stating, "We believe it was appropriate to apply the Biggs guidelines in 
the screening-level exercise entailed by the Section 303(d) listing process.. . ." Id. The 
Biggs evaluation guideline meets the six criteria for an acceptable guideline outlined in 
Section 6.1.3 of the Listing Policy, and therefore, should continue to be used to evaluate 
algal impacts until such time as the State Board establishes new California-specific 
numeric criteria for determining algae impairment. Listing Policy at 20-2 1. 
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This guideline can be applied directly to the Los Angeles Region. A recent survey 
conducted in Malibu Creek is an example of how algae impairment has been quantified. 
Heal the Bay's Stream Team conducted a survey between November 2001 and June 2002 
found that a total of 6.7 miles of the 9.79 miles mapped in Malibu Creek had 30% 
coverage or greater at least 10% of the time. Heal the Bay, Watershed Assessment of 
Malibu Creek: Final Report (2005) at 29. Figures 1 and 2 illustrate the extent of algal 
coverage in Malibu Creek. As seen in Figure 2, approximately half of the monitored sites 
have 50% or greater algal coverage over 50% of the time. Heal the Bay, Stream Team 
Chemistry Data (retrieved Dec. 9,2005 from the World Wide Web: 
http://www.healthebay.org/streamteam/data/ched) Calleguas Creek and Los Angeles 
River water segments need similar quantification and therefore should not be de-listed 
until the Biggs guideline is met. Is the State suggesting, by failing to recognize any 
quantitative guideline such as the Biggs guideline, that reaches exceeding 90% algal 
coverage should not be acknowledged as impaired? Qualitative information can be 
assessed using the Biggs quantitative guidelines. This should be recognized in listing and 
de-listing decisions under the Listing Policy. 

In sum, from both a legal and a scientific perspective, none of the proposed justifications 
for de-listing excess algal g rohh  hold up to scrutiny. The State Board should 
acknowledge excess algal growth as a pollutant and maintain these listings, on the 303(d) 
List. 

4. Ouantitative Data Show That Calleguas Creek Reaches 9B. 10 and 13 Should Remain 
Listed and Reaches 7 and 12 Should Be Added to the List for Excess Algal Growth 

Although these reaches should remain listed for all the reasons discussed above, 
quantitative data also exist for some of these segments which were not evaluated by the 
State Board. For instance, the Draft Revision proposes to de-list Calleguas Creek 
Reaches 4,5,9B, 10, 11 and 13 for excess algal growth. Yet available evidence plainly 
shows an algal impairment. First, the staff report for the Nitrogen TMDL for Calleguas 
Creek specifically identifies algae as a "related effect" that also impairs these segments: 
"Beneficial uses that algae are most likely to affect in this watershed are aquatic life 
habitat (WARM) and recreational use (REC-1 and REG-2). Negative effects !on aquatic 
life would result from low dissolved oxygen levels caused by excessive algal blooms, 
which would also be an aesthetic impairment to recreational use." Los Angeles Regional 
Board, Total Maximum Daily Loads for Nitrogen Compounds and Related Effects: 
Calleguas Creek, Tributaries, and Mugu Lagoon StaffReport (October 2002). This 
TMDL thus confirmed that excess algae is present and causing impairments. ~e-l ist ing 
these reaches would not only be inconsistent with the TMDL, it would u n d e ~ i n e  the 
intent of the TMDL. These segments should not be de-listed until water quality standards 
are attained and maintained. Instead, they should be placed on the WQLSBA portion of 
the 303(d) List. 

Second, data exist which show that reaches of Calleguas Creek and its tributaries are 
impaired by algal growth. In 2003, Ambrose et al. submitted a coastal watersheds 
monitoring study to the Los Angeles Regional Board. As seen in Table 4, data collected 
through this effort show algal coverage in several reaches of Calleguas Creek at levels 
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greater than the Biggs guideline of 30% maximum algal coverage. Ambrose, R.F., Lee, 
, S.F., and S.P. Bergquist, Environmental Monitoring and Bioassessment of Coastal 

Watersheds in Ventura and Los Angeles Counties (2003). Given these facts, reaches 9B 
and 13 should remain listed for algal impairments, and reach 12 should be added to the 
303(d) List as impaired by excess algal growth. In addition, a doctoral candidate at 
UCLA, collected photographic evidence of algal impairments in 2000 and 2004. His 
photographs of Arroyo Conejo Canyon, Hill Canyon Treatment Plant Outflow, Long 
Canyon and Arroyo Simi at Royal Oaks plainly show algal growth in excess 3 0 % . ~ ~  
Indeed, many of the photographs show coverage well in excess of 50%. Id. These sites 
are all located in reaches 10 and 7. Therefore, Reach 10 should remain listed, and Reach 
7 should be added to the 303(d) List as impaired for excess algae. At the very least, under 
Section 4.1 1, the weight-of-the-evidence approach, these segments should clearly be on 
the 303(d) List. The State Board again should clarify that Section 4.1 1 should be used in 
situations such as this where there is overwhelming evidence to support the listing, even 
if it does not meet the strict quantitative requirements of Sections 4.1 to 4.10. 

Table 4: Calleguas Creek Watershed algal growth data collected by ~ m b r o s e  et. a1 
in 2001. (See Appendix 3-A for full set of Calleguas Creek data collected in this 
study.) 

Location 
Calleguas at 
Deepwood 
Calleguas at 
Deepwood 
Oaks Mall 
Oaks Mall 

23 A selection of these photographs are included in Appendix 3-B. 

Reach 

13 

13 
13 
13 

% algal 
coverage 

3 0 

5 5 
45 
65 
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5. San Gabriel River. Covote Creek and San Jose Creek should Remain Listed for 
Excess Algal Growth. 

The State Board proposes to de-list San Gabriel River Reach 1, San Jose Creek Reaches 1 
and 2 and Coyote Creek for excess algal growth. This is inappropriate given the 
EPAJTetra-Tech study currently underway. The Heal the Bay - EPA negotiated Consent 
Decree required completion of a TMDL addressing algal impairment in the San Gabriel 
River by 2005. Amended Consent Decree, Heal the Bay et al. v. Browner (1997). 
However, at the urging of EPA and the Los Angeles Regional Board, the parties extended 
this deadline to 2008. The purpose of the delay was to allow EPA additional time to 
conduct a study on the San Gabriel River and its tributaries looking at, among other 
things, the extent and magnitude of the algal impairment and the relationship between 
beneficial uses and algae. The study includes collecting data fiom monitoring sites on 
the San Gabriel River, San Jose Creek and Coyote Creek. It is therefore premature and 
improper to de-list San Gabriel River before this study is completed. Once the study is 
finalized in December 2006, the LA Regional Board will be in a better position to 
evaluate the listings, consistent with the study and the TMDL Consent Decree. 

C. Ballona Creek 

1. Uncertainty in the Original - Data or Lost Data Is Not A Valid Justification for De- 
listing Without a Showing of Attainment of Uses 

Staff proposes de-listing Ballona Creek for PCBs, cadmium, silver, ChemA, chlordane, 
DDT, dieldrin, and sediment bioassays for estuarine and marine water based on the 
statement that "it is likely that data fiom Ballona Creek Estuary were applied 
inappropriately to Ballona Creek." Draft Rev. Reg. 4 at 206-229 (emphasis added). 
Although the State believes a data mix-up was "likely," there is no solid evidence 
provided to support this assertion. Thus, the possibility remains that sediment samples 
were collected in the Creek itself. For instance, sediment monitoring has been conducted 
in sediment basins and other locations within Ballona Creek in past monitoring efforts, 
such as a 2003 study conducted by the Army Corps of Engineers. U.S. Army Corps of 
Engineers, Los Angeles District, Marina del Rey and Ballona Creek Feasibility Study: 
Ballona Creek Sediment Control Management Plan (2003). Through this effort, 
sediment samples were collected fiom twenty-four monitoring locations throughout 
Ballona Creek (see map in Appendix 4). Therefore, the State Board's unsupported 

I 

assumption that because the data in question are sediment data they must be data from 
"soft-bottomed" estuary is not necessarily' valid. 

I 

As the listings were made at the time the data were available, it should be presumed to be 
I valid in the absence of any evidence to the contrary. No justification, legal or technical, 

I 
I has been provided for doing otherwise. 14 addition, the State Board intended that there 

also be a showing of current attainment before any waterbody-pollutant combination is 
removed from the list. This too was not done here. 
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Similarly, the fact sheets for silver, cadmium and sediment bioassays claim that "the data 
cannot be found that was used to list this condition." "Faulty data," as defined in Section 
4 of the Listing Policy, does not apply to lost data. This is one of the assumptions that 
staff made on its own and which is not consistent with the Listing Policy. Thus, the State 
Board should retain these listings on the 2006 List. Although the data may have been 
lost, the Regional Board originally evaluated the data and ascertained an impairment. 
Given this, de-listing should only occur if the State can demonstrate that the impairment 
no longer exists. This was not done. As the State has not demonstrated that Ballona 
Creek is no longer impaired by these pollutants, these constituents should remain on the 
303(d) List until data indicates, with c'ertainty, that the waterbody is no longer impaired. 

2. Ballona Creek Estuary Should Be Listed For Cadmium. Silver. and Dieldrin. 

Staff hypothesizes that certain data were incorrectly applied to Ballona Creek although 
the samples were actually collected in the Ballona Estuary. If this is actually true, it is 
unclear why staff did not propose that the Ballona Estuary be listed as impaired for all of 
the pollutants proposed for de-listing in the Creek due to the alleged mix-up. The 
samples came from either the Creek or the Estuary. So one or both are impaired. The 
State Board cannot de-list these pollutants in the Creek on the basis of mis-location 
without then adding these pollutants to the list for the Estuary if that is where the data 
was taken The data should not be ignored altogether. The State Board-approved Ballona 
Creek Estuary Toxics TMDL, issued in 2005, appears to partially account for the data 
"mix-up" as a TMDL was developed for cadmium and silver in the Estuary. The Draft, 
Revisions should reflect these listings as this TMDL evaluation was just done last year. 

The adopted TMDL discounts the dieldrin tissue listing, however, stating, "these data sets 
are over 10-years old and may not reflect current conditions. Given the age of the data, 
the limited number of samples and the questions about the representativeness of the 
samples, we find that developing TMDLs based on fish or shellfish tissues is not 
warranted at this time." LA Regional Board and USEPA, Total Maximum Daily Loads 
for Toxic Pollutants in Ballona Creek Estuary (2005). This line of reasoning is 
inappropriate for a de-listing decision, as the Listing Policy does not include the age of 
data as a limiting factor. The State Board's Response to Comments on the Draft 
Functional Equivalent Document notes that ''the age of data requirements have been 
removed from the Policy so that all relevant data and information can be used." FED at 
B-65. Further, the Draft Revisions claim that the dieldrin tissue samples do not exceed 
the allowable frequency for listing in Table 3.1 of the Listing Policy. This analysis is 
incorrect. The data should be evaluated using the De-listing Factors, since staff is 
asserting that the historical Ballona Creek listings were actually Estuary listings. Thus, 
the Estuary should be listed for dieldrin' as well. 
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3. Data Show that Cadmium and Silver Should Remain on the 303(d) List for Ballona 
Creek. 

Finally, as outlined above, due to the data uncertainties, Ballona Creek should also be 
I 

listed as impaired by these pollutants until, data is available to show that there is no 
impairment. 'Moreover, there are data known to be from the Creek sediments that show 
an impairment. The Army Corps of Engineers conducted sediment sampling in 1999 and 
2001 in Ballona Creek in an effort to pinpoint sources of contaminants. Their results are 
summarized in the report, Marina del Rey and Ballona Creek Feasibility Study: Ballona 
Creek Sediment Control Management Plan (2003). As seen in Table 5 and Appendix 4, 
cadmium samples exceeded the ERM evaluation guideline once in a sample size of 26, 
.and silver samples exceeded the guideline three times in a sample size of 26. Thus, in 
accordance with Section 4.6 of the Listing Policy, these pollutants should remain on the 
303(d) List because only one exceedance is necessary for a sample size of 26 or below 
for the listing to remain. 

ND = not detected 
Table 5: Sediment data from the ACOE report, Marina del Rey and Ballona Creek 
Feasibility Study: Ballona Creek sediment Control Management Plan (ACOE, 2004). 
(See Appendix 4 for full data set). 

D. Dominguez Channel, Los Anpelesl Long Beach Harbor and Los Anpeles River 

1. The Dominguez Channel. Dominguez - Channel Estuary. and Los Angeles River 
Estuary (Queensway Bay) Should Remain Listed for DDT in sediments and1 Dominmez 
Channel and Estuary Should Remain ~ist 'ed for DDT in Tissue. 

Staff maintains that there is no acceptable sediment quality guideline for DDT and thus 
proposes to de-list Dominguez Channel, Dominguez Channel Estuary and Los Angeles 
River Estuary (Queensway Bay) which are currently listed as impaired by DDT in 
sediments. This assertion is incorrect. A scientifically sound effects range-median 
(ERM) sediment quality guideline exists for DDT. Long, E.R., MacDonald,' D.D., Smith, 
S.L., and F.D. Calder. (1995). Incidence of Adverse Biological Effects Within Ranges of 
Chemical Concentrations in Marine and Estuarine Sediments, Environmental 
Management at 19(1): 81-97. ERMs represent a concentration level above which toxic 
effects are often observed. These guidelines were derived from data colrected from 
nearly 350 publications. Id. Subsequent to the initial study, the authors conducted an 
analysis of the predictive ability of the guidelines by evaluating a new set of data and 
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found that "the incidence of highly significant toxicity in the amphipod sdrvival tests 
among samples that exceeded individual ERMs and PELS generally agreed with the 
intent of these values." Long, E.R., Field, L.J. and D.D. MacDonald. (1998). Predicting 
Toxicity in Marine Sediments with Numerical Sediment Quality Guidelines, . 
Environmental Technology and Chemistry at 17(4): 714-727. Specifically, the DDT 
ERM was found to be a reasonable predictor of sediment toxicity and was not an outlier 
in the group of chemicals assessed in the study. Id. A third study looked at an even larger 
data set and concluded that "the sediment guidelines can be used to reliably estimate the 
probability of acute toxicity in laboratory bioassays." Long, E.R., MacDonald, D.D., 
Severn, C.G., and C.B. Hong. (2000). Classifying Probabilities of Acute Toxicity in 
Marine Sediments with Empirically Derived Sediment Quality Guidelines, 
Environmental Toxicology and Chemistry at 19(10): 2598-2601. In addition, the Listing 
Policy specifically provides ERMs as an example of an "acceptable guideline" and does 
not exclude any specific ERM values. Therefore, the DDT ERM should be utilized in 
data evaluation of these and other waters of the State. 

In addition, readily available data show that sediment toxicity has been observed in the 
Dominguez Channel and Dominguez Channel Estuary. The Draft Revisions reference a 
toxicity sample collected in the Estuary that showed 61% survival. Draft Rev. Reg. 4 at 
72. Thus, there is observed toxicity in the Estuary. In addition, NPDES sediment 
sampling results for the Shell Los Angeles Refinery show observed toxicity at five 
monitoring locations in the Dominguez Channel (see Appendix 5).24 Thus, in accordance 
with the State Board's interpretation of Section 3.6 of the Listing Policy, the Dominguez 
Channel and Estuary should remain listed for DDT in sediment because there is 
significant exceedances of the DDT SQG along with observed toxicity. 

State Board staff also discount existing fish tissue data: "The tissue sample taken is not 
representative and the number of samples was insufficient to support the listing." Draft 
Rev. Reg. 4 at 290. This line of reasoning is inappropriate considering that the State 
Board's sport fish contamination monitoring program has been discontinued due to lack 
of funding and other monitoring efforts have not been undertaken. Not looking is not a 
justification for de-listing, especially where human health is concerned. As the data that 
do exist suggest an impairment, and it has already been listed previously in combination 
with all of the other factors listed at footnote 17, supra, the State Board should maintain 
this listing until additional monitoring clearly demonstrates that there is no impairment. 
This is entirely consistent with Section 4.1 1 of the listing Policy. 

If this isn't enough, historical information clearly indicates that the ~ominguez Channel 
and LA River Estuary should remain listed for DDT. Between the late 1950's to the 
early 1970's, Montrose Chemical Corporation released around 1,700 tons of DDT to the 
sewer system which discharged to the Palos Verdes shelf. Consequently, the Palos 
Verdes shelf is highly contaminated with DDT, and the area is now a Superfund site. 
Montrose also contaminated adjacent groundwater and soil with DDT. U.S. 

24 Of note, our interpretation of  these data is conservative because we assumed that controls only had 90% 
survival when survival was likely 100%. Therefore, we interpreted anything under 70% survival as a. 
violation instead of  80% survival. 
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Environmental Protection Agency, Cleaning up the Palos Verdes Shelf, retrieved 
November 9,2005 from: http://www.epa.gov/region09/features/pvshelf/. Since the 
Montrose site is located in the Dominguez Watershed, the Dominguez Channel has acted 

. as a conduit for much of the contamination and therefore, itself, has been greatly 
impacted. The Los Angeles River Estuary also received Montrose DDT runoff. Although 
DDT was banned in 1972, residual DDT remains in the environment and continues to 
impact organisms. DDT is a highly persistent compound in the environment that 
bioaccumulates in organisms and fish tissue. Birds become exposed through predation 
on contaminated fish. Eggshell thinning and embryo deaths have been attributed to this 
exposure. Humans may also become exposed to DDT by eating contaminated fish. 
Based on the historical contamination that has not been remediated to date and the 
persistent nature of DDT, it is inappropriate to remove the DDT listing for the 
Dominguez Channel without strong evidence of no impairment. This evidence does not 
currently exist. 

This is a glaring example of the need for the situation specific weight of evidence 
approach set forth in sections 3.1 1 and 4.1 1 of the Listing Policy. Montrose Chemical 
Corporation, the largest producer of DDT in the world, contaminated the soil and nearby 
waterbodies. The contamination is so significant that the Palos Verdes shelf is now a 
Superfund site. The Dominguez Channel was a main conduit for much of tLe pollution 
reaching Consolidated Slip, and the Bay and most of San Pedro Bay are listed as 
impaired for DDT. Therefore, the weight of evidence strongly points towards 
maintaining the listings for DDT in the Dominguez Channel, Dominguez Channel 
Estuary and LA River Estuary. 

2. Los AnnelesLon~ Beach Outer Harbor should remain listed for PCBs. 

Staff proposes to de-list PCBs in Los AngelesLong Beach Outer Harbor. This action is 
inappropriate given the fact that there is a fish consumption advisory due in part to PCB 
contamination. Interestingly, staff contradicts itself in this regard because other proposed 
listings are based solely on an advisory being in place. For example, staff proposes 
listing the Los Angeles Harbor - Cabrillo Marina for DDT stating, "An OEHHA fish 
consumption advisory has been established in this water body segment. Under section 
3.4 of the Listing Policy any water body segment where a health advisory against 
consumption of edible resident organisms has been issued shall be placed on the section 
303(d) list." Draft Rev. Reg. 4 at 94. The State Board should apply this reasoning 
consistently. 

In addition, historical information supports this listing under the weight of evidence 
approach in Sections 3.11 and 4.11. ~edveen  the late 1950's and early 19703, industries 
in the area discharged PCBs to sewers which discharged to the Palos Verdes shelf. 
Consequently, the Palos Verdes shelf is now a Superhnd site for PCB and DDT 
contamination. The Palos Verdes shelf extends to Point Fermin, adjacent to the Los 
Angelesl Long Beach Harbor. The Los Angeles River and Dominguez Channel were 
also a source of PCBs to San Pedro Bay. Since no clean-up has occurred to date, 
contamination still exists and the marine environment remains severely impacted. 
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Although the limited mussel data may not show guideline exceedances, the fish advisory 
is in place for a sound reason. PCBs are known to be highly toxic and persistent in the 
environment. These chemical compounds bioaccumulate in the fatty tissue of animals, 
and PCB exposure has been linked to serious health problems such damage to the 
immune system and cancer. Based on this historical knowledge and the scientific 
understanding that PCBs bioaccumulate, it is appropriate to maintain the PCB listing. 

Based-on all the available evidence, PCBs should remain listed in the Los AngelesILong 
Beach Outer Harbor. The fish consumption advisory and historical knowledge provide 
the weight of evidence necessary to maintain the listing. 

3. LA Harbor Consolidated Slip Should Be Listed for Dieldrin in Sediments. 

The Staff Report proposes the de-listing of dieldrin in fish tissue in the Los Angeles 
Harbor Consolidated Slip. While this de-listing appears appropriate, the sediment data 
referenced in the first line of evidence appears to support the listing of LA Harbor 
Consolidated Slip for dieldrin in the sediments. This sediment data, obtained from the 
Contaminated Sediments Task Force, show 10 exceedances of the sediment guideline out 
of 38 total samples, which exceeds the allowable frequency listed in Table 3.1 of the 
Listing Policy. In addition, the Consolidated Slip is listed separately for sediment 
toxicity. Therefore, consistent with section 3.6 of the Listing Policy, the State Board 
should list the Los Angeles Harbor Consolidated Slip for dieldrin in sediments. 

IV. ADDITIONS TO THE ~ o ~ ( ~ ) ' L I s T  

The Listing Policy requires that "RWQCBs and SWRCB shall actively solicit, assemble, 
and consider all readily available data and information." Listing Policy at 17. Under 
Federal regulations, "each state shall assemble.. .all existing and readily available.. .data 
and information." (40 C.F.R. § 130.7(b)(S)). Upon review of certain data that are 
commonly referenced in Region 4, it appears that the State Board failed to obtain or 
analyze much widely available data. This lack of review has major implications on the 
content of the proposed 303(d) List. For example, as discussed in detail below, beach 
bacteria data collected by county health departments and ocean dischargers and posted 
weekly on Heal the Bay's website show that 7 beaches in Los Angeles County should be 
added to the 303(d) List. The fact that this data source was not evaluated is an egregious 
error and has major implications on the 303(d) List. In addition, the State Board 
proposes sediment pollutant de-listings in Ballona Creek, but the ACOE report discussed 
above includes data that support the listing. These examples of data that were not 
analyzed are an indicator of major problems with the State Board's data collection and 
review process. The data provided and discussed below should be evaluated by the State 
Board in this listing cycle, as it was readily available for analysis prior to the issuance of 
the Draft Revisions. 
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. . 
Region 4: ADD TO 303(D) LIST 

I 1 /  1 , ,  I I L~stlnglPolicy , 
1; 8 I I ! I 11 1' I I  

Water Segment Pol!u@nt . - - -  Line(s) of Evidence _ - + I ! \ / I1 ~qct io"(s)~ 1 

Ballona Creek Estuary Cadmium (sediment) Data ~ i x - u p  
Ballona Creek Estuary Silver (sediment) Data Mix-up 
Ballona Creek Estuary Dieldrin (tissue) Data Mix-up 
Baliona Creek Zinc (sediment) Readily Available Data ' . 3.11;.6.1.1 
Baiiona Creek Copper (sediment) Readily Available Data 3.11; 6.1.1 

Benzo(a)anthracene 
Ballona Creek (sediment) Readily Available Data 3.11; 6.1.1 

-- - 

Ballona Creek anthraceni (sediment) Readily Available Data 3.11; 6.1.1 
Calleguas Creek - Reach 7 Excess Algal Growth Photographic Evidence 3.1 1 
Calleguas Creek - Reach 12 Excess Algal Growth Readily Available Data 3.7; 6.1.1 

, . 
Compton Creek Trash 1)Readily Available Data; 2)Photographic Evidence 3.11; 6.1.1 
Dominguez Channel Sediment Toxicity Readily Available Data 3.6; 6.1.1 
LA Harbor Consolidated Slip Dieldrin (sediment) Data Mix-up 3.6 

Piru Creek, Unknown Creek, Revolon 
Slough, Unnamed Creek, Cattle Creek, 
Boulder Creek, Arroyo Conejo Creek, 
NF Arroyo Conejo Creek, Arroyo Simi 
Creek, Bouquet Canyon Creek, 
Beardsley Wash, Conejo Creek, 
Castaic Creek, Calleguas Creek, Santa 
Clara River, San Gabriel River, San 
Francisquito Creek, Simi Las Posas 
Creek, Tapo Canyon Tributary, Coyote 
Creek, San Jose Creek, Walnut 
Channel, Arroyo Seco, Compton 
Creek, Zone 1 Ditch, LoS Angeles 
River, Ballona Creek, Madea Creek, 
Cold Creek, Dominguez Channel, 
Ventura River, Matilija Creek, Las Biological 
Virgenes Creek, Malibu Creek, Triunfo Communities 
Creek Impairment Readily Available Data 

Malibu Creek, Cold Creek, Las 
Virgenes Creek, LV Tributary, Stokes 
Creek, Liberty Canyon Creek, Triunfo 
Creek Reach I, Triunfo Creek Reach 
2; Medea Creek Reach I, Medea . 
Creek Reach 2, Lindero Creek Reach 
1, Lindero Creek Reach 2, Malibou 
Lake, Lake Shewood, Lake Enchanto, 
Century Lake (Century Reservoir), 
Westlake, Lake Lindero, Malibu 
Country Club Golf Course Ponds, 
Trancas Creek, Topanga Creek Exotic Species Readily Available Data 3.1C 
Long Beach City Beach, Alamitos Bay 
Beach, Colorado Lagoon Beach, 
Westward Beach, Latigo Canyon 
Beach, Corral State Beach, Solstice 
Canyon Beach Bacteria Readily Available Data 3.3; 6.1.1 

Table 6: Water-segment/pollutant combinations that should be added to the 303(d) 
List based upon the weight of evidence. 

/ 
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A. Beaches I 

Heal the Bay's Beach Report Card (BRC) contains bacterial data for approximately 450 
of the State's beaches and is posted weekly on Heal the Bay's website. Also, Heal the 
Bay has the raw fecal indicator bacteria data available upon request. As discussed above, 
our analysis indicates that in Region 4 ,7  beaches should be added to the 303(d) List. The 
summary of these data are found in Appendix 1-A, at Tables 3 and 4. Moreover, there are 
numerous other beaches around the state that should be listed for the same reasons and 
based on the same data sources. The readily available data show that 49 beaches outside 
of LA County should be added to the 303(d) List. Appendix 1-B. In addition, a 
statewide data analysis shows that staffs proposed de-listings of the Mission Bay 
Shoreline beaches and Pacific Ocean Shoreline - Scripps HA beaches should be rejected 
as well. Appendix 1-B provides a full evaluation of the available data and suggested 
actions for all beaches statewide (outside Region 4). 

The State's documentation for the 2006 List must include a "rationale for any decision to 
not use any existing and readily available data and information for any one of the 
categories of waters as described in §130.7(b)(5)." 40 C.F.R 4 130.7(b)(6)(iii). The data 
submitted along with these comments were and are readily available to the State Board 
and should be included in the evaluation for the 2006 303(d) List updates. 

B. Ballona Creek 

The mouth of Ballona Creek and the Marina del Rey Harbor entrance channel accumulate 
large volumes of sediment and are dredged every three to five years to eliminate shoaling 
problems. Every time these sediments have been dredged (200 K to 500 K yds3) over the 
last decade or more, a significant fraction of these sediments have been found to be 
contaminated and toxic to marine life in bioassays. As such, the Army Corps of 
Engineers conducted sediment sampling in 1999 and 2001 in Ballona Creek in an effort 
to pinpoint sources of contaminants. Their monitoring results are summarized in Table 7 
and Appendix 4. U.S. Army Corps of Engineers, Marina del Rey and Ballona Creek 
Feasibility Study: Ballona Creek Sediment Control Management Plan (2003). As seen in 
Table 7 , zinc, copper, benzo(a)anthracene, and dibenzo-a,h-anthracene concentrations in 
sediment samples exceed ERM guidelines at various monitoring locations. Id. Since 
there is no section in the Listing Policy that specifically addresses pollutants in sediment, 
the State Board should evaluate the data under section 3.1 1, using situation-specific 
weight of evidence. The weight of evidence indicates that these constituents should be 
included on the 303(d) List. First, the number of exceedances for each of these 
constituents necessitates listing as required under Table 3.1 of the Listing Policy. In 
addition, an exceedance of an ERM guideline indicates that toxicity is present and 
beneficial uses are impaired. Moreover, the sediment quality guidelines are exceeded by 
several orders of magnitude .in some cases. Thus, zinc, copper, benzo(a) anthracene, and 
dibenzo-a,h-anthracene should be added to the 303(d) List for Ballona Creek. , 
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Table 7: Sediment data from Marina del Rey and Ballona Creek Feasibility Study: 
Ballona Creek Sediment Control Mgmt Plan (ACOE, 200h). Exceedances are in red. 

C. Domin~uez Channel 

Parameters 

Dominguez Channel should be placed on the 303(d) List for sediment toxicity based on 
readily available data. Data collected by the Shell Los Angeles Refinery under their 
NPDES Permit No. CA003778 and submitted to the Regional Board indicate sediment 
toxicity in Dominguez Channel. As shown by the highlighted values in Table 8, 
sediment toxicity is apparent in the Channel. Since control results are unavailable, a 
conservative approach was taken in interpreting the data by assuming 90% survival for 
controls and classifying samples with <70% survival as a failed test. Section 3.6 of the 
Listing Policy states that "waters may also be placed on the section 303(d) list for toxicity 
alone." Listing Policy at 5. Thus, the State Board should place Dominguez Channel on 
the 303(d) List for a sediment toxicity impairment. 

Sediment Toxicity (Amphipod) 
Dominguez Channel NPDES Monitoring Stations 

ERM 

Table 8: Dominguez Channel Sediment Toxicity Data. Source of Data:, Retec Group, Inc., 
Report of NPDES Sediment samplini Results for Shell Los Angeles Refinery, NPDES 
Permit No, CA003778 (2005). 
' Sampling locations were established mid-chan,nel at the intersection of the Dominguez Channel and Anaheim Street 
(R1 ), Pacific Coast Highway (R2), Sepulveda Boulevard (R3), Alameda Street (R4), 223* StreeVWilmington Avenue 
(R5), Avalon Boulevard (R6), and Main Street (R7). (see Appendix 5 for site map). 
NS - Not sampled due to insufficient sediment at the sampling location. 
Highlighted values are ~ 7 0 %  survival. Control results not available; however, basic QAlQC standards require at 
least a 90% survival for controls. Assuming a 90% control, any test showing less than 70% would be considered a 
failed test. 
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D. Compton Creek Trash 

Compton Creek should be placed on the 303(d) List for trash based on the situation- 
specific weight of evidence under section 3.1 1 of the Listing Policy. Compton Creek 
Watershed is arguably the most visibly polluted watershed in California, let alone Los 
Angeles County. Large volumes of trash collect in the flowing water and along the banks 
and the unlined portions of Compton Creek. Compton Creek supports many beneficial 
uses including ground water recharge, water contact recreation, non-contact water 
recreation, warm freshwater habitat, wildlife habitat and wetland habitat. The high 
concentration of trash in Compton Creek impairs these beneficial uses. In addition, the 
trash pollution violates the LARWQCB Basin Plan's narrative water quality objective 
that "waters shall not contain floating materials including solids, liquids, foams and 
scum, in concentrations that cause nuisance or adversely affects beneficial uses." 

There are three lines of evidence available to assess trash in Compton Creek. The first 
line of evidence is data on the tonnage of trash collected by Los Angeles County 
Department of Public Works between 2002 and 2005. In 2002, the County instituted a 
trash removal program for Compton Creek. As shown in Appendix 2, large amounts of 
trash have been collected and removed from Compton Creek through this effort. For 
instance in July of 2002, over 23 tons of trash were removed through this program. The 
second line of evidence, presented in Appendix 2, is data on the tonnage of trash 
collected by volunteers at Coastal Cleanup Day and Earth Day events since 2002. At the 
April 2003 clean-up event, volunteers removed over 10 tons of trash in a period of less 
than three hours. The final line of evidence is Heal the Bay's photographic 
documentation of trash pollution in Compton Creek. As presented in Appendix 2, the 
photographs show large amounts of accumulated trash in various sections of Compton 
Creek. These photographs were taken at various Heal the Bay-sponsored clean-up 
activities. Heal the Bay has been the Los Angeles County coordinator for Coastal 
Cleanup Day and Adopt A Beach for 15 years. During that time, there have been regular 
clean-ups at over 60 locations. Not one of these locations is even close to as polluted- 
with trash as Compton Creek. Based on these three lines of evidence, the weight of 
evidence clearly indicates that water quality standards are not attained. Thus, under 
section?. 11 of the Listing Policy, Compton Creek should be listed for tiash on the 303(d) 
~ i s t . ~ ~  

E. Exotic Species Data Should Be Considered in the Listing Process. 

Heal the Bay has significant data indicating impairments by exotic species in Region 4. 
This data and supporting evidence are provided in Appendix 6. Heal the Bay urges the 

'' Compton Creek should be listed for trash separately from the Los Angeles River. The LA River Trash 
TMDL may not address the trash problem in the portions of Compton Creek situated above the LA River. 
Several reaches of the Creek are grossly polluted with trash that gets stuck in the mud and vegetation and 
never actually flows down into the LA River. Without a separate listing for Compton Creek, there is no 
requirement to ensure that BMPs are places so as to keep trash from accumulating in the upper reaches of 
the Creek or to do so in a timely manner. 
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State Board to accept this data and list these reaches for invasive species because it was 
not until 2005, when the Northern Districtlruled on this issue,' that the State Board 
indicated that it must consider listing exotic invasive species under Section 303(d). This 
is clearly a problem for many reaches in Region 4, which contain populations of sensitive 
and federally endangered species such as the California red-legged frog that are 
particularly sensitive to the addition of invasive species into the ecosystems. See 
Appendix 6 .  

F. Index of Biotic Integritv (IBn Scores Should be Considered in the Listinglde- 
list in^ Process. 

The diversity and sensitivity of the various species within a stream environment are 
important indicators of stream health. For instance, healthy communities tend to have a 
diverse set of invertebrate species, while degraded communities oflten have fewer 
sensitive species and a higher proportion of hardy species. Based on these principles, an 
index of biological integrity focuses on specific metrics to provide a comprehensive 
measure of stream health. 

The California Department of Fish and Game ("CDFG) developed the Index of 
Biological Integrity ("IBI") in 2002 for the San Diego Region and adapted the 
methodology to all of southern California in 2005. Ode, P.R., A.C. Rehn and J.T. May., 
A Quantitative Tool for ~ s s e s s i n ~  the Integrity of Southern Coastal California Streams, 
Environmental Management. 35:493-504 (2005). The IBI provides a quantitative means 
of evaluating the biotic conditions of a waterbody by analyzing seven metrics: including 
the number of different species present from the mayfly (Ephemeroptera), stonefly 
(Plecoptera) and caddisfly (Trichoptera) families and the number of different beetle 
species present. Id. The metrics are evaluated at a specific site and then converted to a 
score between 0 and 100 (zero being the worst case scenario). The study's authors chose 
two standard deviations below the mean reference site score to develop the impairment 
threshold. An IBI score of 39 is established as the boundary between "fair" and "poor" 
biological conditions, and a score of 20 is the division between "poor" and "very poor" 
biological conditions. Id. 

This is relevant because readily available IBI score data indicate biological community 
impairment in numerous stream reaches located in Region 4. IBI scores compiled in the 
CDFG study show that 22 monitored reaches in Region 4 have IBI scores within the poor 
and very poor ranges, indicating biological impairment (see Appendix 7, Table 1). Id. In 
addition, Los Angeles County and the Ventura County Watershed Protection District 
have calculated IBI scores for various water segments in Region 4. Ventura County 
Watershed Protection District, Ventura River Watershed 2004 Bioassessment Monitoring 
Report, (2005); Los Angeles County, Los Angeles County 1994-2005 Integrated 

. Receiving Water Impacts Report (2005). These scores are shown in Appendix 7, Tables 
2 and 3. As seen in the highlighted sections, there are sixteen sites with scores at or 
below 39. In addition, monitoring efforts by Heal the Bay in the Malibu Creek 

. Watershed indicate seven sites with low IBI scores. Several of the water segments 
monitored by the four entities overlap. Heal the Bay, Watershed Assessment of Malibu 
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Creek: Final Report, (2005). These extremely low IBI scores indicate a biological 
community impairment; thus, these reaches should be listed on the 303(d) List as 
biologically impaired. While we only looked at available IBI score data in Region 4, it is 
expected that the State Board would have made similar findings in other regions if it had 
looked at the readily available data of its sister agency, CDFG. 

Particularly noteworthy, IBI scores calculated for Calleguas Creek reaches 4, 5 and 13, 
each of which the State Board proposes to delist for excess algal growth because they 
argue that quantitative data are ~navai lable~~,  indicate extreme biological impairment. 
The IBI scores qualify as another valid line of evidence as well as provide a quantitative 
measure of impairment. Algal impairment often smothers habitat, reduces dissolved 
oxygen levels, and decreases available rocky bottom substrate. The end result is lower 
IBI scores and elimination of sensitive macroinvertebrates such as the Plecoptera family 
that are often found in healthy, non-algae impaired communities. Thus, the State Board 
should consider these IBI scores as another line of evidence that points towards an excess 
algal growth impact in these reaches. Further, the Calleguas watershed has been 
extensively studied in terms of biological impairment. If other waterbodies in the region 
and the state were subject to such intensive study, it is likely that similar findings would 
be made for those waterbodies. 

Regardless, these reaches of Calleguas Creek should be placed on the 303(d) List for 
biological communities impairment based upon this readily available IBI data. 
Specifically, water segments with IBI data in the poor and very poor ranges meet the 
listing factors in sections 3.9 and 3.1 1 of the Listing Policy. Inherently, the IBI scoring 
system compares monitoring site conditions to reference sites. Thus, in accordance with 
Section 3.9, the IBI data indicate significant degradation in biological populations andlor 
communities as compared to reference sites. In addition, one sample is sufficient for 

I 

considering IBI scores due to the sampling protocol used in the IBI process, which takes 
into account site variability and is designed to combat sampling errors.27 In essence, one 
IBI score is really multiple samples within a creek run. In other words, the Board does 
not need to use the Listing Policy's binomial distribution table to correct for these issues. 
Finally, biological impairment' demonstrated by low IBI scores can be related to other 
303(d) listed pollutants in these water segments. Listing Policy at 7. For instance, 
Malibu Creek is included on the 303(d) List for several impairments, including nutrients 
and sedimentation. This, along with 20 of 22 IBI scores from seven sites in the poor or 
very poor ranges is sufficient to indicate that Malibu Creek should be placed on the 
303(d) List for biological impairment under Section 3.9. 

Second, IBI scores can and should be evaluated using the situation-specific weight of 
evidence approach. Section 3.1 1 of the Listing Policy states that "if the weight of 

26 We disagree with the assertion that no quantitative data are available for algal growth. See supra 
sections III.B.3 and III.B.4. 
27 Specifically, the study looks at a minimum linear area of 150 meters having at least 5 riffles. Within this 
area, the sampler randomly selects 3 out of 5 riffles where the travsects will be taken. Within the 3 riffles, 
the samples are taken from three transects per riffle. A transect is comprised of three 1 ft x 2 ft.x 6 in deep 
samples within the randomly selected location on the riffle. Of note, the riffle habitat is the most 
productive habitat and therefore is the most conservative for documenting degradation of streams. 



Heal the Bay, NRDC, SM Baykeeper Comments on Draft 303(d) List 
January 31,2006 
Page 45 of 46 

evidence indicates non-attainment [of water quality standards], the water seg&ent shall 
be placed on the section 303(d) list." Listing Policy at 8. The IBI scores should be 
weighed heavily in conducting such an analysis. Water quality standards and beneficial 
uses are not being attained in waterbodies kith an IBI score less than 39. ' . 

In sum, IBI data compiled by CDFG, Los Angeles County, Ventura County and Heal the 
Bay are readily available and qualify as applicable listing factors in Sections 3.9 and 3.11 
of the Listing Policy. Moreover, the State Board should support the IBI methodology 
developed by its sister agency, CDFG, and include these quantitative data in the listing 
analysis. 

Given all of the above, the water segments highlighted in Appendix 7, ~ a b l e s  1-4 should 
be included on the 303(d) List as impaired for biological communities. At the very 
minimum, the IBI scores should be used as another line of evidence in listinglde-listing 
decisions. On this latter basis Calleguas Creek reaches 4, 5 and 13 should remain on the 
303(d) List for excess algal growth or algae. Finally, while we focused on Region 4; we 
believe the State Board should evaluate IBI data available for other areas of the State as 
well. 

V. CONCLUSION 

For all of the reasons set forth above, we urge the State Board to reject the proposed de- 
listings for the waterbody-pollutant combinations set forth in Table 1 and to add listings 
for the waterbody-pollutant combinations set forth in Table 6. 

In addition, we strongly urge the State Board to: 

(1) ensure that all readily available information is evaluated; 
I 

(2) state that as a rule previous listings for which TMDLs have already been 
adopted should not be re-evaluated and overturned during the listing process and 
that this issue is more properly addressed as part of TMDL implementation; 

(3) make clear that the Listing Policy should not be used retroactively to overturn 
prior listing decisions unless one of the three situations set forth in Section 4 of 
the Listing Policy exists there is substantial evidence to demonstrate 'with a 
high degree of persuasion that the previous decision was not correct (including an 
affirmative demonstration of a lack of current impairment); 

(4) direct State Board staff to forego re-evaluating previous listings in this round 
and leave that task to the individual regional boards, who are more knodedgeable 
about their own local waterbodies and listing decisions, to implement during the 
next round of listing in 2008 in accordance with the above clarifications; 

(5) clarify that the situation specific weight-of the evidence approach was 
intended to act as a "safety net," and thus Section 3.11 and 4.1 1 require an 
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evaluation of all available evidence under the situation specific weight of the 
evidence approach whenever there is any information that indicates non- 
attainment of standards; and 

(6) clarify that narrative standards must be fully evaluated under Sections 3.7 and 
4.7 as well as Sections 3.1 1 and 4.1 1 of the Listing Policy for both pollutants and 
conditions and regardless of the availability of quantitative data or guidelines. 

lfyou' have any questions or would like to discuss any of these comments, please feel 
free to contact us. Thank you for your consideration of these comments. 

Sincerely, 

Heather L. Hoecherl, Esq. 
Heal the Bay 
Director of Science and Policy 

David Beckrnan, Esq. 
Natural Resources Defense Council 
Senior Attorney 

Kirsten James, MESM 
Heal the Bay 
Staff Scientist 

Dana Palmer, Esq, 
Santa Monica Baykeeper 
Staff Attorney 



' Appendix 1 : Beach Bacteria Analysis 

1 -A: Los Angel'es County Beaches 
1 -B: State-wide Beaches 
1 -C: Compliance Data 



AL~%@%: LA County Beaches '+% 1 
Heal th?~a+.anal~zed statewide, routine beach monitoring bata following the methods 
outlined in the State's Listing Policy. As part of our weekly Beach Report Card program, 
Heal the Bay maintains an extensive database of routine beach monitoring data collected 
by local health and water agencies for the purpose of public health protection at 
recreational marine beaches. For the past several years, we have received routine beach 
data on'a weekly basis from over 20 different local agencies covering 350 beaches in the 
winter and 460 beaches during the summer. For this analysis, we included all data 
collected from the past five years (2000 to 2004). For the summer AB-411 time period of 
April to October, we included the summer of 2005, for aLtotal of 6 years of data. All of 
the beaches are monitored at least weekly during this summer time period. 

To analyze our database for the purposes of evaluating beaches for potential 303(d) 
listing, we divided the statewide beach data into two components: 1) LA County beach 
data and, 2) data from beaches located throughout the rest of the state. This division was * 

necessary for two reasons. First, the method for listing and delisting beaches in LA 
County is different from other beaches in the State because the Los Angeles Regional 
Board has established site-specific exceedance frequencies for LA County (the preferred 
method for listing per Section 3.3 of the Listing Policy). For beaches outside LA County, 
the binomial model method was used (again per Section 3.3 of the Listing Policy). The 
second reason we analyzed LA County data separately from the rest of the State data is 
because, in addition to the routine monitoring data collected to protect public health at 
recreational beaches, we included TMDL compliance data available for several LA 
County beaches that are not routinely monitored through a public health protection 
program. 

For both the LA County beaches and the rest of the beaches throughout the state, we 
calculated the number of exceedance-days of the State's bacteriological standards for 
recreational marine waters'. Using these exceedance-days numbers, we followed the 
State's policy on listing based on bacteria densities and then compared our results with 
the existing 303(d) list, the proposed delistings, and the proposed listings. 

LA County Beaches 

Analysis Description: The Los Angeles Regional Board has established site-specific 
exceedance frequencies for recreational beaches in LA County, with Leo Carrillo beach 
serving as the reference beach. Section 3.3 of the State's Listing Policy states that use Af 
site-specific frequencies is the preferred method for evaluating beaches. The Los 
Angeles Regional Board established site-specific frequency exceedances in the Santa 

' State of California has 4 single-sample standards and 3 geometric mean standards for the bacteriological 
quality of marine recreational waters. See 
http:Nwww.dIis.ca.nov/ps/ddwem/beaches/AB4l 1 Resulations/default.lit~n~and 
http://www.dhs.ca.gov/ps/ddwernibeaches/A411~Regulations/default.htm. 



Monica Bay Beaches Bacteria TMDL~ in 'the form of exceedance-days, and has used 
these frequencies in subsequent bacteria TMDLs developed within LA County: 

Time Period 

I Dry Weather (November through March) ) 3 (daily monitoring) I 

Site-Specific Allowable Exceedance- 
Days* 

AB-411 period (April through October) 
(Single-sample standards) 

0 

# .  
For each of these time periods, we determined the number of exceedance-days of the 
State's bacteriological standards for each beach monitored, and compared these to the 
allowable, site-specific frequencies. Two sets of data were used: 1) the routine, public 
health monitoring data collected by local agencies from 2000 to 2005, and, 2) compliance 
monitoring data for the Santa Monica Bay Beaches Bacteria TMDL collected from 
November 2004 (the start of this monitoring program) to September 2005. 

Wet Weather (November through March) 

For the routine monitoring data, Heal the Bay calculated the number of exceedance-days 
of the single sample standards and compared these to the number of allowable, site- 
specific frequencies set by the LA Regional Board. Heal the Bay did not have the 
resources to calculate 30-day rolling geometric means, as defined by the Los Angeles 
Regional Board, within the 303(d) listing timefiame. Thus, our findings are based only 
on exceedance-days of the single-sample standards. 

1 (weekly monitoring) 
17 (daily monitoring) 
3 (weekly monitoring) 

For the TMDL compliance data, the numbers of exceedance-days of a.11 the State's 

*NO exceedances of the geometric mean standards are allowed for all three time periods. 

bacteriological standards (single sample standards and geometric mean standdrds) were 
\ reported in two letter reports from the City of Los Angeles to the EPA, Region IX, dated 

October 27,2005 (see attached). Neal the Ray used the reported number of exceedance- 
days to compare to the allowable site-specific frequencies. 

Results- Proposed De-listings: The results of our analysis indicates that 11 ioutinely 
monitored beaches and four TMDL compliance beaches proposed for delisting by the 

7 SWRCB do not actually meet the delisting criteria (Tables 1 and 2). The 11 routinely 
monitored beaches are: Abalone Cove, Bluff Cove, Hermosa, Malaga Cove, Malibu, 
Whites Point, Manhattan, Nicholas Canyon, Portugese Bend, Puerco, and Royal Palms. 
All 11 beaches have exceeded the site-specific exceedance frequency set by the Los 
Angeles Regional Board during the AB-41 1 time period in multiple years from 2000 to 

See RWQCB Basin Plan Amendments 
~~://www.~va~erboards,~~,~~\~/losa~cles/ltnil/~neet~s/t~nd/sa~t mo~nica102 0124 sn1ho/u20tmd1'%~20R 
l'%20lanauaac'X,~finil.~di'(dry weather Santa Monica Bay Beaches Bacteria TMDL) and -. 
h t t ~ ~ : / / ~ ~ \ ~ ~ w . w a t e r b o a r d s . c a , ~ o \ ~ / l o s ~ ~ n d l / s ~ t  ninnica/O:! 1025/02 I2  BI'A WET 
12 1202.1)df (wet weather Santa Monica Bay Beaches Bacteria TMDL). 



2005. Nine of the 11 beaches also exceeded the site-specific frequency for dry winter 
weather during one or more years between 2000 and 2004, and three have exceeded the 
allowable number of exceedances during all three time periods. 

The 4 TMDL compliance beaches proposed for delisting that do not meet the listing 
criteria are: Carbon, Escondido, Inspiration, and Las Tunas. TMDL compliance 
monitoring reports indicate that these four beaches exceeded both the single-sample and 
geometric mean site-specific exceedance-day frequencies not only during the AB-411 
time period, but also during the dry winter, and wet winter periods (with the exception of 
Inspiration Point that exceeded the AB-411 and dry winter site-specific frequencies, but 
not the wet winter frequency.) 

Additionally, based on our database and our knowledge of the beaches within LA 
'County, we determined that data is not available for the following 11 beaches because 
they are not included in the routine monitoring programs (including the TMDL 
monitoring): Flat Rock Point, Point Fermin Park, Point ~icente ,  Resort Point, Rocky 
Point, Torrance Beach, Zuma Beach, La Costa, Lunada Bay, Point Dume, and Sea Level. 

Finally, 5 beaches proposed for delisting are listed for other bacteria-related impairments: 
Dockweiler, Venice, Trancas, Will Rogers, and ~ o p a n ~ a . '  

kesults - New Pro~osed Listings: Heal the. Bay also compared beaches that exceeded the 
site-specific frequencies to the current 303(d) list and the proposed new listings. We 
found 6 routinely monitored LA County beaches that should be listed, but are currently 
not listed or proposed for listing (for any bacteria or beach 'closure-related reason) (Table 
3). These six beaches are: Long Beach City Beach, Alamitos Bay, Colorado Lagoon, 
Westward, Latigo Canyon, and Corral State. Our conclusion that these beaches should be 
listed are based on weekly monitoring data collected from 2000 - 2005. All six beaches 
exceeded the AB-411 site-specific exceedance frequency over multiple years (with the 
exception of Corral State, which exceeded the AB-411 frequency once). Long Beach' 
City Beach, Alamitos Bay, Colorado Lagoon, and Latigo Canyon exceeded site-specific 
frequencies for all three time periods (AB-411, dry winter and wet winter) during at least 
one of the 5 years we evaluated. In fact, Colorado Lagoon is such a well know beach 
pollution problem, it was awarded major fbnding from the SWRCB under the Clean 
Beach Initiative. 

Additionally, one of the TMDL monitoring beaches, Solstice Canyon, qualifies for 
listing, but is currently not listed. Solstice Canyon exceeded site-specific exceedance 
frequencies during the AB-411 time period (both single sample and geometric mean 
exceedances) and during the wet winter period (single sample standard exceedances.) 

Conclusions 

As discussion in section I11 of this letter, all proposed beach de-listings in LA County 
should be rejected because all Santa Monica Bay beaches are covered under existing 

'bacteria TMDLs. Attainment of water quality standards therefore should be determined 



under the TMDL, which sets forth a procedure to accomplish this - not through the 
listing process. In addition, the first year of monitoring data under the TMDL has been 
compiled and does not indicate attainment. The proper action in this case is to retain 
these beaches on the 2006 List until compliance is de tehned  under the already adopted 
TMDLs. Notably, of the 3 1 beaches proposed for de-listing, only five are also listed for 
bacteria in addition to "beach closures;" the remaining 26 beaches would no longer be 
listed at all if staffs proposed changes are adopted. As all of these beaches are addressed 
in the SMB TMDLs, it is inappropriate to de-list them for this impairment. If the State 
Board is not conlfortable with the term "Beach Closures" for these listings, it should 
simply replace this term with the term "Bacteria Indicators" on the List for the 26 
beaches so affected. All 3 1 beaches then should be placed in the WQLSBA category as 
provided for in Section 2.2 of the Listing Policy. 

Even though the 3 1 Santa Monica Bay beaches should not even be considered for de- 
listing in this process, as discussed above, readily available data clearly shows that 15 of 
these beaches do not meet the de-listing criteria per the State's policy. The SWRCB has, 
in-house, a routine beach monitoriilg database used to gcnerate annual reports to the U.S. 
EPA, that contains virtually all the data used in Heal the Bay's analysis. Clearly, the 
SWRCB did not use readily available information before proposing the de-listing of these 
beaches, as required. 

Finally, analysis of readily available, routine monitoring and TMDL data, shows that 7 
additional beaches meet the State listing criteria and should be added to'the 303(d) list. 
We respectively request the SWRCB to add these beaches to the list for ~ e $ o n  IV for 
bacteria impairment: Long Beach City Beach, Alamitos Bay, Colorado  agoo on, 
Westward, Latigo Canyon, Corral State, and Solstice Canyon. 



Table 1 

LA County Beaches 

Summary of Exceedance-day ~re~uencies' for 
Routinely-monitored Beaches Proposed for Delisting that do. not Meet Delisting criteriaz5 

Red blocks denote time periods when delisting criteria was not met314 

1 exceedances only. Rolling geometric means were not calculated. 
. 

e monitoring results from Los Angeles City Sanitation Department (IACSD) and Los Angeles County Department of Health Services (DHS) 

riteria for delisting beaches based on numeric water quality objectives for bacteria in water (Section 4.3) states that removing waters from the,303(d) list shall be based on the site-specific exceedance fmluency 
%ion IV has a site specific exceedance frequency, in termsof exceedandays, based on reference beach Leo Carillo. 

3er of exceedance-days (site specific exceedance frequency) per Santa Monica Bay Beaches Bacteria TMDLs. Allowable exceedandays are set for three time periods: A M 1  1 (April - Oct.). Dry Winter (dry 
lter (Wet, non-AB-411). Allowable exceedance-days varies with sampling frequency. 

have mulitple listing such as beach closures, coliiorm counts, etc. So, if delisted as proposed, there is no other listing that will cover bacteriological pollution. 



Table 2 

LA County Beaches 

Summary of Exceedance-day Frequencies for 
TMDL Compliance Beaches Proposed for Delisting that do not Meet Delisting d rite ria'"^^ 

Red blocks denote time periods when delisting criteria was not 

Single-Sample Standards 

Rolling Geometric Mean Standards 

-Month of September Monitoring Report - Examination of SMBBB TMDL ~ k t i o n s  of Santa Monica Bay, October 27,2005. 

v states criteria for delisting beaches based on numeric water quality objectives for bacteria in water (Section 4.3) states that removing waters from the 303(d) list shall be based on the site-specific 
ency assigned to the region. Region IV has a site specific exceedance frequency, in terms of exceedandays, based on reference beach Leo Carillo. 

ble number of exceedandays (site specific exceedance frequency) per Santa Monica Bay Beaches Bacteria TMDLs. Allowable exceedandays are set for three time periods: A M 1 1  (April - 
:dry non-AB-41 I), and Wet Winter (wet, non-AB-411). Allowable exceedance-days varies with sampling frequency: 

MDL compliance beaches began November 2004. 

beaches have mulitple listing such as beach closures, coliorm counts, etc. So, if delisted as proposed, there is no other listing that will cover bacteriological pollution. 



Table 3 

LA County Beaches 

Summary of Exceedance-day ~requencies' for 
Historically Monitored Beaches that meet the Listing Criteria but are not listecfw5 

Red blocks denote time periods when listing criteria are 

andards only. Rolling Geometric means were not calculated. 

Routine monitoring results from Long Beach Deparhnent of Health S e ~ c e s  (CLB) and Los Angeles County Department of Health Services 

:es criteria for listing beaches based on numeric water quality objedives for bacteria in water (Section 3.3) states thata site-specific e x d a n c e  frequency can. and to the extent possible and allowed by water quality 0j-e~. 
ace waters on the 303(d) list Region IV has a site specific exceedance frequency based on reference beach Leo Carillo. 

? number of exceedance-days (site specific exceedance frequency) per Santa Monica Bay Beaches Bacteria TMDLs. Allowable exceedance-days are set for three time periods: A w l 1  (April - Oct.), Dry Winter (dry non-A6-411). 
t, nor+AB411). Allowable exceedances varies with sampling frequency. 

aches are currenty listed for any bactenologicakelated pollution such as beach dosures, high colionn densities, etc. - 



Table 4 

LA County Beaches 

Summary of Exceedance-Day Frequencies for 
TMDL Compliance Beaches that Meet the Listing criteria1" 

Red blocks denote time periods when delisting criteria was not met213 

Single-Sample Standards 

Rolling Geometric Mean Standards 
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beaches have m u l i l e  listing such as beach dosures, coliform counts, etc. So, if delisted as proposed, there is no other listing that will cover bacteriological pollution. 
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Appendix 1-B: Statewide Beaches 

As previously discussed, Heal the Bay analyzes bacteria data collected by local health 
and water agencies at approximately 450 of the State's beaches to develop the weekly 
Beach Report Card. Thus, in addition to evaluating beach bacteria data in Los Angeles 
County, we analyzed statewide beach data in the context of the 2006 303(d) List. As 
described in detail below, our analysis revealed that there are numerous beaches that do 
not have a bacteria-related listing and are not currently proposed for listing despite the 
fact that readily available data show these beaches meet the listing criteria (per the State's 
listing policy section 3.3). Thus, State Board should include these beaches in the 2006 
303(d) List updates. In addition, a number of the State's beaches are proposed for de- 
listing where readily available data show that the de-listing criteria is not met (per the 
State's listing policy section 4.3). 

Analysis Description Section 3.3 of the Listing Policy outlines listing factors for bacteria 
at coastal beaches. Since beaches outside of Los Angeles County do not have a site- 
specific exceedance-day frequency, we evaluated the data in terins of the binomial 
distribution if the beaches are monitored year-round and a 4% exceedance percentage if 
they are only AB411-monitored beaches, as outlined in the listing policy. The first step 
in our analysis was to calculate rolling geometric means for all beaches for any 30-day 
period in which 5 samples were collected, as defined by the State Department of Health 

. Services. The number of geometric means calculated was used as the sample count in the 
binomial model to determine whether a beach should be listed because of geometric 
mean exceedances. Next, for beaches monitored only during the AB-411 period, the 
numbers of single-sample exceedance-days were evaluated based on a 4% allowable 
exceedance-day rate. Beaches monitored year-round were evaluated by looking at the 
exceedance-days in terms of the binomial model for de-listing conventional pollutants. 
Because the task of evaluating all of the State's beaches was extremely time consuming, 
we analyzed geometric mean exceedance days separately from single-sample 
exceedance-days. ' This analysis approach is more lenient than the State's listing policy, 
and likely resulted in fewer proposed listings. 

Data were analyzed year-by-year, rather than grouping all years together, because of the 
significant effect annual rainfall has on bacteriological water quality. A single very wet 
year (e.g., 1998,2004-05) could result in the listing of beaches that typically have good 
water quality. Likewise, a few drought years could result in beaches with poor water 
,quality during moderately rainy years, to not be listed. The Listing Policy is silent on this 
issue. In this analysis, we recommend listing beaches that meet thelisting criteria in 1 of 
the past 3 years, or 2 of the past 5 years. 

Our analysis is based on exceedance-days, which is consistent with reporting protcicols , 
, used by local agencies to report health standards exceedances to the SWRCB, and by the 

SWRCB to the U.S. EPA. Also exceedance-days, rather than the number of exceedances 
per bacteria indicator type, are the relevant measure of water quality at beaches. For 
instance, warning signs are posted at beaches and the beneficial use of recreational water 
use is lost each day a sign is posted regardless of the type of bacteria indicator(s) that 



exceeded the health standards. In addition; bacteria TMDLs are designed around 
exceedance-days, not the number of overall exceedances, because this measure directly 
targets the impairment as perceived by the average beach-goer. The State's Listing 
Policy is silent on this issue. However, if the 4% allowable exceedances for beaches 
monitored only during AB-411 were applied to each indicator type separately, the beach 
could be conceivably posted 16% of the summer (4 single-sample standards), and still not 
be listed. This is not consistent with the study that forms the basis of the 4%, in which 
the 4% was a reported rate of exceedance-days.' 

The State Board Should Add 49 Statewide Beaches to the 2006 303(d) List BasedU~on 
Readily Available Data. 

Our data analysis shows that fourteen beaches (28 monitoring locations) which are not 
currently on the 303(d) List for bacteria indicators or proposed for listing meet the listing 
criteria based on exceedance-days of the gRometric mean standards. Thus, the following 
statewide beaches should be added to the 303(d) List: Campbell Cove State Park, Aquatic 
Park, Crissy Field, Baker Beach, Jackrabbit Beach, Wiiildsurfer Circle, Sunnydale Cover, 
Linda Mar, Capitols, Rio DeliMar, Goleta, Leadbetter, Monarch, and Sun Diego Bay. In 
addition, Newport Bay exceeded the geometric mean exceedance-day listing criteria. 
State Board staff is currently proposing to list this beach. Thus; our analysis supports the 
staffs decision to list Newport Bay for bacteria indicators. These data are summarized in 
Table 1. 

As seen in Table 2, thirty-one beaches (37 monitoring locations) that are monitored only 
during the AB-411 time period meet the listing criteria based on exceedance-days of the 
single-sample standards. Two of these monitoring locations, Campbell Cover and San 
Diego Bay (Bayside Park) also meet the geometric mean listing criteria, as reported 
above. None of these beaches are currently on the 303(d) List or proposed for listing in 
the 2006 cycle. Given our analysis of readily available data, the following beaches 
should be included on the 303(d) List as impaired for bacteria indicators: Trinidad State 
Beach, Lufferiholtz Beaclz, Moonstone County Purk (Little River State Beach), Clam Beach 
County Park, Russian Gulch Campground, Goat.Rock State Park Beach, Salmon Creek 
State Park Beach, Campbell Cove State Park Beach, Dolaan Regional Park Beach, 
Lawson's Landing, Heart's Desire, Chicken Ranch Beach, Golden Hinde, Millerton 
Point, Bolinas Beaclz, Muir Beach-North, Baker Bencli, Schoonmaker Beach, Paradise 
Cove, China Camp, McNears Beach, Monterey Municipal Beach, San Carlos Beach, 
Asilomar State Beach, Spanish Bay, Stillwater Cove, Pico Ave.-Sun Simeon, Encinitas- 
Swami's Beach, La Jolla, PaciJic Beach, Salz Diego Bay. 

As illustrated in Table 3, seventeen beaches (30 monitoring locations) monitored year- 
round meet the listing criteria based on exceedance-days of the single-sample standards. 

' Noble, Rachel T., Dorsey, J., Leecaster, M., ~ a i & r ,  M., McGee, C., Moore, D., Victoria, O., Reid, D., 
Schiff, K., Vainik P., Weisberg, S. 1999. Southern California Rinht 1998 Regional Monitoring Program, 
Vol I: Summcr Shorclinc M icrobiolncv. Southern California Coastal Water Research Project, Westminster, 
CA. 



Twelve of these beaches also met the geometric mean criteria for listing. None of these 
beaches are on the 303(d) List or proposed for listing. Thus, the State Board should list 
the following beaches as impaired by bacteria indicators: Aquatic Park Beach, Crissy 
Field Beach, Baker Beach, Fort Fuston, Candlestick Point-Jackrabbit Beach, 
Candlestick Point- Windsurfer Circle, Candlestick Point-Sunnydale Cove, Capitola 
Beach, Rio Del Mar Beach, Stillwater Cove, Pismo Beach, Haskell's Beach, Goleta 
Beach, Leadbetter Beach, Huntington State Beach, Newport Bay, Monarch Beach. 

Ormond Beach. San Buenaventura Beach. Mission Bay Shoreline and Pacific Ocean 
Shoreline - Scri~ps HA Should Remain on the 303(d) List. 

State Board staff proposes to de-list Ormond Beach, San Buenaventura Beach, the 
beaches of Mission Bay Shoreline and the beaches of Pacific Ocean Shoreline - Scripps 
HA for bacteria indicators. However, our analysis indicates that these beaches do not 
meet the de-listing criteria outlined in Section 4.3 of the Listing Policy. First, Ormond 
Beach at the industrial drain does not meet the de-listing criteria based on the number of 
exceedance-days of the geometric mean standard (Table 4), and San Buenaventura Beach 
at San Jon Rd. does not meet the de-listing policy for exceedance-days of the geometric 
mean standard or the single-sample standard (see Tables 4 and 6). Thus Ormond Beach 
and San Buenaventura should remain on the 303(d) List as impaired by bacteria 
indicators. In the San Diego Region, the State Board lumps numerous beaches under the 
headings "Mission Bay Shoreline" and "Pacific Ocean Shoreline - 'Scripps HA." 
However, individual beaches within these units are monitored and should be evaluated. 
Our analysis found that 15 of the monitoring locations within Mission Bay Shoreline do 
not meet the de-listing criteria for the geometric-mean standards (Table 4). Additionally, 
twenty-one monitoring sites within the ~ i s s i o n  Bay Shoreline and five sites within the 
Scripps HA do not meet the de-listing criteria for the single-sample standard (see Tables 
5 and 6). Thus, the State Board should maintain the individual beaches of Mission Bay 
Shoreline and Pacific Ocean-Scripps HA that correspond to the monitoring locations that 
do not meet the de-listing criteria. 

Conclusion 

The statewide coastal beaches bacterial data described above adpresented in Tables 1 to 
3 demonstrate the need for numerous.additiona1 bacteria indicator listings. In addition, as 
illustrated in Tables 4 and 6, several of the proposed beach de-listings are erroneous. As 
these data were and are readily available to the State Board, as part of their routine beach 
monitoring database maintained by the SWRCB partially to meet reporting requirement 
of the U.S. EPA, they should be included in the evaluation for the 2006 303(d) updates. 
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Table 1 

Statewide Beaches that meet the listing criteria for Geometric Mean ~xceedances-days1' 
but are not ~ i s t e d " ~  

dated for every 30day period in which 5 samples were cdected, per DHS guidance and lbe State Health Code. 
E morWwing results from The County of Sonoma Envhonmental Health Division; The County of San Frandsco, in p a M i  with (he San Fmtcisco Public Utiliies Commission; The County of 
Health Depabmnt; The County of Santa Crur Envimnmental Health Services; The County of Santa Barbara Environmental Health Agency; The County of ORnge Envimnmental Health; The . 

stewater Authority; The Orange County Sanitation Oislrid; The County of San Diego Deparbnent.of Envimnmental Health. 

..3 process for using the binomial model used to evaluate number of exceedanies for Siting. 
tte 3030yd) list, none of these beaches are wrrenty listed for any bacteriologicakelated pohlion wch as beach dosures. high coliform densities, etc. 
ty p r o w  for listing. 



Table 2 

Statewide Beaches Monitored only during the A5411 Period 
that meet the listing criteria for Single-sample Standard Exceedance-days1* 

but a.re not ListedJ.' 

,Red blocks denote time periods when listing criteria are met 

uree day is a sampie day in which one or more of the 4 state baderiological singbsample standads were exceeded. 
re mc&XiW restdtS horn The Camty of Humboldt Emironmental Health Deparbnent.The County of Mendocino Environmental Health Department The County of Sonoma Envaomnental Health Division; The ~atnty'of M& Envbomnental Health Department The 
m n t a l  Health Agemy. The County of San Luis Obirpo EnvimMlental Health Department The County of San Diego Deparhnent of Environmental Health 
..3 e d o n  memod spedfies a maximum albwaMe exceedance frequency of 4% for beaches onfy monitored during the AB411 tims period. An of these beaches e x d e d  4% during 1 of the 3 past years, or 2 of Uie last 5 years. 
.Mew of the 2002 State 303(d) list none of these beaches are currenty listed for any bacteriologicakelated pollution wch as beach dosures. high d f o n n  densities. e b  
zs that also should be listed based on geomebic mean exceedance days - see Table 1. 



Tabfe 3 

Statewide Beaches Monitored Year-round 
that meet the listing criteria for Single-sample Standard ~xceedance-days1" 

but are not ~ i s t e d ~ , ~  

Red blocks denote time periods when listing criteria are met 

-- - - - 

a w a y  IS a sample day in whlch one or more of the 4 state benolog~cal ungle-sample standards were exceeded 
le mmtonng results fmm The County of Sari Franusco, In partnerdup wth the San Franosm Putdlc U t l h  Commnsmn. The County of Santa CRlr Envlmnmental Health SeMces. The County of Monterey Enwonmental Health 
m Luis Gtuspo E n n m n t a l  MaHh Depadinent The County of Santa Barbara Enwonmental Health Agency, The County of Orange Ennronmental Health. The South Orange County Wastewater Authority; The Orange County - - - -- - - 

a 3 evaluabon memod specifies using the binom~al model for evaluabng beacks monltored year-round All of these beaches exceeded the blnom~al model allowance dunng 1 of the 3 past ye=, or 2 of the last 5 years 
w w  of the 2002 State 303(d) list none of these beaches are currenty bted for any bactenolog~cal-relaW poUubar such as beach dosures, h~gh cdIF0i-m densIbes, etc 
ty proposed for Ilsbng 

3 that also should be bted based on geornetnc mean exceedance days - see Table 1 



Table 4 

Statewide Beaches that do not meet the de-listing criteria for Geometric Mean ~xceedance-da~s'~ 
but are Proposed for ~ e - ~ i s t i n ~ ' ~  

I - ( Monttoring ID I Data Start Date ( Data End Date I Frequency I # of.Geomaans I # of ExceebDays 

e Playground watercraft area 
e Creek outlet 

dated for every m a y  period in which 5 samples were mllected. per OHS guidance and the State Health Code. 
le monitoring results from The CoMty of VenMa Emironmental Health Division andcity of San Diego Stomwater LWsion. 
n 4.3 process for using lhe binomial model was used to evaluate number of exuiedandays for de4Mcg. 
tte 30yd) l i i  none of these beaches are currenty rnted fa any bactwioloaicakelated pollution wch as beach dosures, high coGform densities, etc. 



Table 5 

Statewide Beaches Monitored only during the A M 1 1  Period 
that do not meet the de-listing criteria for Single-sample Standard ~ x c e e d a n c e d a ~ s ' ~ ~  

but are Proposed for ~ e - ~ i s t i n ~ ~ ' ~  

Red blocks denote time periods when de-listing criteria are not met 

%meday 4 a sample day in w h i  one or more of the 4 state bacteriological singk-eample standards were exceeded. 
le monitoring resub from The County of San Diego D e p a h n t  of Environmental Health andcity of San Diego Stormwater Division. 
n 4.3 evaluaim method specifies a maximuin allowable exceedanoe frequency of4% for beache% onfy monitored during the A841 1 time period.'AU of Lhese beaches exceeded 4% durug 1 of Ihe 3 past year. or 2 of me last 5 y-. 
wiew of the 2002 State 303(d) list none of these beaches are m n t y  listed for any bacteridogicakelated poUutiw, such as beach dowres, high colifDn densities, ek. 
?s that should not bve- listed based on geometric mean exceedandays - see Tabk 4. 



Table 6 

Statewide Beaches Monitored Year-round 
that do not meet the de-listing criteria for Single-sample Standard ~xceedance-days'" 

but are Proposed for ~ e - ~ i s t i n ~ " ~  

Red blocks denote time periods when ddisting criteria are not met 

~ d a y b a ~ m p l e d a y i n w l 6 c h o n 8 o r m o r e o f h 4 ~ b ~ ~ ~ w e r e e x ~ .  
l e ~ ~ s u l t s ( m n ~ h e ~ a m t y d ~ e n t u a ~ m r i m n m ~ t a l ~ e d m ~ i v i * & a n d ~ i t ~ o f ~ a n ~ i e ~ ~ t ~ m n r a t e r ~  
n 4.3 0Val~ation mamod using (he bindal model for e v a b b g  bsches m m x e d  year-round. A3 of these beaches exceded (he bhomial model allovanca d u m g  1 of the 3 past years, or 2 of (he last 5 y m .  
evkrwofthe2002State3oyd)fist n~eofthesetea&sareamnlyEstedfwany b a c i e t i d o g i c a k e l a t e d ~ w c h a s ~ ~ d o w a e s . h i g h c d i f o r m ~ , e k .  
?s lhal also bhwld be Ssted based on geombic mean excedanm days - see Table 4. 

eahsampSngwtbadrtoAB411~in2005. F o r U t i s t i m e p e r i o d . t b 4 % ~ ~ r a t e w a s a p p S e d .  
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EXAMINATION OF SMBBB TMDL STATIONS OF SANTA MONICA BAY 
MONTH OF SEPTEMBER 2005 

RE: SANTA MONICA BAY BEACHES BACTERIAL TOTAL MAXIMUM DAILY LOAD COORDINATED 
SHORELINE MONITORING PLAN 

Dear Mr. Nastri: 

The enclosed monthly monitoring report complies with the requirements of the Santa Monica Bay 
Beaches Bacterial Total Maximum Daily Load Coordinated Shoreline Monitoring Plan (SMBBB TMDL 
CSMP). These requirements are specified in the /SMBBB TMDLs as adopted on July 15, 2003 for the 
responsible Jurisdictional Groups. The SMBBB TMDLs were issued by the California Regional Water 
Quality Control Board (CRWQCB), Los Angeles Region, and the Regional Administrator of the U.S. 
Environmental Protection Agency, Region IX. The monthly summaries include tabular data of 
concentrations of coliforms and enterococcus measured in water samples collected along the shoreline in 
Santa Monica Bay from the Los Aliso subwatershed in the north to the Ballona Creek subwatershed in the 
south, and a noncompliance remarks section. 

The enclosed monitoring data were produced by the Environmental Monitoring Division (EMD).T~~ EMD is 
responsible for monitoring and reporting data and observations for Jurisdictional Groups 1 through 6, 8, and 
9. 

If you have any questions regarding to these reports, please call Ms. Kay Yamamoto of my staff at (319) 648- 
. . 5727. 

Environmental Monitoring Division 
Enclosure 

GEM: KMY 
c. County of Los Angeles, Department of'~ealth Services 
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SANTA MONICA BAY BEACHES BACTERIAL TMDL 
SINGLE SAMPLE LIMIT EXCEEDANCE TABLE 

Generated by NDL at 10119/2005 08:00:33 AM using the Production Database and WlSARD V2.C 
WISARD - Legal M D L  - SMBBB Summary 

LEGEND: . ' - Summer-Dry compliance to be adrieved by July 15. 200E 
A - Winter-Dry compliance to be achieved by July 15,200S 

A p p e n e x W f k e a t h e r  compliance date 10-18 years from July 15.2003 

SingleSample Limits: 
Total col'form density shall not exceed 10,M)OIlOO ml 
Fecal coliform density shall not exceed 4001100 ml 
Enterococcus density shall not exceed 10411 00 mi 
Total coliform density shall not exceed 1,0001100 ml 

Shaded columns denote exceedance counts greater than allowance if the ratio of f-I-to-total coliiorm exceeds 0.1 



SANTA MONICA BAY BEACHES BACTERIAL TMDL 
ROLLING 30-DAY GEOMETRIC MEAN EXCEEDANCE TABLE 

November 2004 to September 2005 PAGE 2 OF : 

WINTER - DRY (NOVEMBER 1 - MARCH 311 EXCEEDANCE DAYS A 

- 

Gnerated by NDL at 10119/2005 08:00:33 AM using the Production Database and WlSARD V2.C 
WSARD - Legal -WDL - SMBBB Summary 

. . .~ .- -. . 

LEGEND: ' - Summer-Dry compliance to be achieved by July 15.200E 
A - Winter-Dly compliance to be achieved by July 15,2W 

Shaded columns denote exceedance counts greater than allowance: 

Appendix 1-C 

kiting 3Way Geometric Mean L~mits: 
Total coliorm density shall not exceed 1,0001100 ml 
Fecal coliirm density shall not exceed 2001100 ml 
Enterncoccus density shall not exceed 351100 rnl 
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TEL: (310) 648-5610 , 

FAX: (310) 648-5731 

Mr. Wayne Nastri 
Regional Administrator 
Environmental Protection Agency, Region IX 
75 Hawthorne Street 
San Francisco, CA 941 05 

EXAMINATION OF DHS SMBBB TMDL STATIONSGOF SANTA MONICA BAY 
MONTH OF SEPTEMBER 2005 

RE: SANTA MONICA BAY BEACHES BACTERIAL TOTAL MAXIMUM DAILY LOAD 
COORDINATED SHORELINE MONITORING PLAN - De~artrnent of Health Services 
Bacteriolo~ical Data 

Dear Mr. Nastri: 

The enclosed monthly monitoring report complies with the requirements of the Santa 
Monica Bay Beaches Bacterial Total Maximum Daily Load Coordinated Shoreline 
Monitoring Plan (SMBBB TMDL CSMP). These requirements are specified in the 
SMBBB TMDLs as adopted on July 15, 2003 for the responsible Jurisdictional Groups. 
The SMBBB TMDLs were issued by the California Regional Water Quality Control 
Board (CRWQCB), Los Angeles Region, and the Regional Administrator of the U.S. 
Environmental Protection Agency, Region IX. The monthly summaries include tabular 
data of concentrations of coliforms and enterococcus measured in water samples 
collected along the shoreline in Santa Monica Bay from the Arroyo Sequit subwatershed 
in the north to the Redondo subwatershed in the south, and a noncompliance remarks 
section. 

The enclosed monitoring data were produced by the County of 10s Angeles Department of 
Health Services (LACDHS) and reported by the City of 10s Angeles. Please note that 
beginning July ' I ,  2005 EMD produced a portion of the monitoring data for SMB 5-2 (old 
DHS 1 13) and SMB 6-2 (old DHS 115). The EMD is responsible for submitting LACDHS 
bacteriological data for Jurisdictional Groups I through 6, 8, and 9. 

Please note that data corrections to the August 2005 DHS report are included herein. The 
data changes affect the SMB-6-01 station on August 17, 2005. Please replace this page in 
your August 2005 report. 

A N  EQUAL E M P L O Y M E N T  OPPORTUNITY  - A F F I R M A T I V E  A C T I O N  EMPLOYER 
Ho;&tu a t  n~~hw~rr*yax *.a, 
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Mr. ~astr i  
Page 2 

If ~ O I J  have any questions regarding to these reports, please call Ms. Kay Yamamoto of my 
staff at (310) 648-5727. 

I 

Division Manager 
Environmental Monitoring Division 

Enclosure 

GEM: KMY 

c. County of Los Angeles. Department bf Health Services 
I 4, 
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SANTA MONICA BAY BEACHES BACTERIAL TMDL 
- SINGLE SAMPLE LIMIT EXCEEDANCE TABLE 

COUNTY OF LOS ANGELES DHS LABORATORY MONITORING 

Generated by NDL at 10/19/2005 08:00:33 AM using the Production Database and WlSARD V2.C 
WISARD - Legal TMDL - SMBBB Summary 

LEGEND: ' - Summer-Dry compliance to be achieved by July 15,200E 
, 

A - Wnter-Dry compliance to be achieved by July 15, 200s 
App&mLhp-qry compliance date 10-18 yean from July 15.2003 

Shaded columns denote exceedance counts greater than allowances 

SingleSample Limits: 
Total coliorm density shall not exceed 10,000/100 mi 
Fecal c o l i i m  density shall not exceed 40011 00 ml 
Enterococcus density shall not exceed 1W/100 mi 
Total coliiorm density shall not exceed 1,0001100 ml 

if the ratio of fecal-to-total coliform exceeds 0.1 j 



SANTA MONICA BAY BEACHES BACTERIAL TMDL 
ROLLING 30-DAY GEOMETRIC MEAN EXCEEDANCE TABLE 

COUNTY OF LOS ANGELES DHS LABORATORY MONITORING 

-Generated by NDL at 10119/2005 08:00:33 AM using the Production Database and WlSARD V2.C 
- W A R D  - Legal TMDL - SMBBB Summary . 

November 2004 to September 2005 PAGE 2 OF 2 

LEGEND: * - Summer-Dry wmpliance to be achieved by July 15,200E 
A - Winter-Dry wmpliance to be achieved by July 15.200E 

Shaded columns denote exceedance counts greater than allowanw 

Rolling 3Way Geometric Mean Limits: 
Total coliform density shall not exceed 1.OW100 ml 
Fecal wliform density shall not exceed 2001100 ml 
Enterncoccus density shall not exceed 351100 mi 

2-14 
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NOV 2004 
DEC 2004 
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2-12 2-15 2-6 2-8 1-7 

- - - - - 

MONTH 
WlNTER - DRY (NOVEMBER 1 - MARCH 31) EXCEEDANCE DAYS " 

3-1 1-9 1-11 1-1 

, 

16 

3-2 2-5 1 -  2-3 1-4 

24 
. 6 3  

20 

. 3-7 1-5 

31 

' 

28 

15 

30 
7 
28-  
31 

- 

1 1 1  1 
1 / 1 16 

I I 

1 23 ! 24 
i 8 l l  

92 

Yes 

48 

o 
Yes 

3-9 

56 

o 
Yes 

17 
31 

1 1  I ( I I 1 1 / 1 1 . !  1 1 1  

5 0 / 3 5 ) 2 ) 3 1 j 4 2 /  1 3 9  

O ~ O ~ O ~ O I O / O I O , O  
Yes / Yes I Yes / Yes i Yes I 1 Yes 

1 1  
18 

6 
, 14 

25 
31 

16 ' 96 1 1 1 4 '  122 '  46 i j 10 j 1 8 3 1 7 1  

4-1 

1 
31 
31 
11 
18 

5 1 1 1  

I 

2 4 1  31 ) I / j 28 1 10 1 1 4  1.6 

3 2 1 8 4 1 6 1 5 ' 1 2 1 4 3  

31 
28 

O ~ O ~ O ~ O  
.Yes I Yes 1 Yes / Yes 

0 - 0 0  
Yes 1 Yes Yes 

5-2 

o ! - o  
Yes I Yes 

o ~ / o . ~ o ~ . o ~ o  
Yes / Yes ! Yes Yes 1 I Yes 1 

i - 31 

31 1 . 1 2 1  1 8 / 1 1  / 31 

5-4 

28 j 15 1 5 1  i 27 / 28 1 20 / 28 
31 1 31 

6-1 

1 3 1  ] 1 9 ) 3 1 1 1 2 1 2 1 ;  

6 4  MC-1 MC-3 



Appendix 2: Compton Creek Trash 

Issue Summary 
Tonnage Data 

Photographic Evidence 



~ o m ~ t o n  Creek Trash 

Compton Creek should be placed on the 303(d) List for trash based on the situation- 
specific weight of evidence under section 3.1 lof the Listing Policy. Compton Creek 
Watershed is arguably the most visibly polluted watershed in California, let alone Los 
Angeles County. Large volumes of trash collects in the flowing water and along the 
banks of Compton Creek. Compton Creek supports many beneficial uses including 
ground water recharge, water contact recreation, non-contact water recreation, warm 
freshwater habitat, wildlife habitat and wytland habitat. The high concentration of trash 
in Compton Creek impairs these beneficial uses. In addition, the trash pollution violates 
the LARWQCB Basin Plan's narrative water quality objective that "watcrs shall not 
contain floating materials including solids, liquids, foams and scum, in concentrations 
that cause nuisance or adversely affects beneficial uses." 

There are three lines of evidence available to assess trash in Compton Creek. The first 
line of evidence is data on the tonnage of trash collected by Los Angeles County 
Department of Public Works between 2002 and 2005. In 2002, the County instituted a 
trash removal program for Compton Creek. As see in Table 1, large amounts of trash 
have been collectcd and removed from Compton Creek through this effort. For instance 
in July of 2002, over 23 tons of trash were removed tllrough this program. Thc second 
line of evidence, presented in Table 2, is data on the tonnage of trash collected by 
volunteers at Coastal Cleanup Day and Earth Day events since 2002. At the April 2003 
clean-up event, volunteers removed over 10 tons of trash in a period of less than three 
hours. The final line of evidence is Heal the Bay's photographic documentation of trash 
pollution in Compton Creek. The photographs below show large amounts of 
accumulated trash in various sections of Compton Creek. These photographs were taken 
at various Heal the Bay-sponsored clean-up activities. He4 the Bay has been the Los 
Angeles County coordinator for Coastal Cleanup Day and Adopt A Beach for 15 years. 
During that time, there have been regular clean-ups at over 60 locations. Not one of these 
locations is even close to as polluted with trash as Compton Creek. Based on these three 
lines of evidence, the weight of evidence clearly indicates that water quality standards are 
not attained. Thus, under section 3.11 of the Listing Policy, Compton Creek should be 
listed for trash on the 303(d) List. 



Table 1 : Tons of trash removed from Compton Creek by Los Angeles County 
Department of Public Works. (Daniel Sharp, Los Angeles County Department of public 
works (DSHARP@ladpw.org).) 

' 

Table 2: Tons of trash removed from Compton creek by vqlunteers on Coastal Cleanup 
Day and Earth Day (Heal the Bay). . All Clean-ups were three hours or less. 



. . . . 
Compton Creek. Photographic taken by Heal the Bay staff in 2002. 



Compton Creek. Photograph taken by Heal the Bay staff at Coastal Cleanup Day on 
September 20,2003. 
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Compton Creek, across from Casino. photograph taken by Heal the Bay staff in 2004. 



Compton Creek: Heal the Bay Executive Director, Mark Gold. Photograph taken at a 
Heal the Bay-sponsored clean-up on December 22,2005. 



Compton Creek. Photograph taken at a Heal the Bay-sponsored clean-up on December 
22,2005. 



Appendix 3: 
Excess Algal Growth in Calleguas Creek 

3 - A: UCLA Algal Coverage Data 
3 - B: Photographic Evidence 

3 - C: Map of Low IBI Scores in Watershed 



Appendix 3-A: Calleguas Creek Transect Data 
Source: Ambrose, R.F., Lee, S.F., and S.P. Bergquist, Environmental Monitoring and Bioassessment of Coastal Watersheds - .  - 

in Ventura and Los Angeles Counties (2003). 
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Appendix 3-B: Calleguas Creek Photographs 

Calleguas Creek - Reach 10 (Arroyo Conejo Canyon). Photograph taken in summer 
2004 by Steve Lee of UCLA. 



Calleguas Creek - Reach 10 (Arroyo Conejo Canyon). Aerial photograp11 taken in 
summer 2004 by Steve Lee of UCLA. 



Calleguas Creek - Reach 7 (Arroyo Simi). Photograph taken in summer 2004 by Steve 
Lee of UCLA. 



Calleguas Creek - Reach 7 (Arroyo Simi). Photograph taken in summer 2004 by Steve 
'Lee of UCLA. 





~ ~ p e n d i x  4: Ballona Creek Sediment 

ACOE Sediment Chemistry Data 
Map of ACOE Monitoring Locations 
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Appendix 5: 
Dominguez Channel Sediment Toxicity 

NPDES Sediment Toxicity Data 
Map of Monitoring Locations 



Sediment Toxicity (Amphipod) 
Dominguez Channel NPDES Monitoirng Stations 

' Sampling locations were established midchannel at the intersection of the Dominguez Channd and Anaheim Street (Rl), Pacific Coast Highway (R2), 
Sepulveda Boulevard (R3), Alameda Street (R4), 229  StreeWilmington Avenue (R5), Avalon Boulevard (R6), and Main Street (R7). 

NS - Not sampled due to insufficient sediment at the sampling location. 

Bold values are ~ 7 0 %  survival. Control results not available; however, basic QAlQC standards require at least a 90% survival for controls. Assuming a 
90% control, any test showing less than 70% would be considered a failed test 

Source of Data - Retec Group, Inc. 2004. Report of NPDES Sediment Sampling Results for Shell Los Angeles 
Refinery, NPDES Permit No. CA003778. Letter to Mr. Robert Stockdale (Shell Oil Products US, Los Angeles 
Refinery) 5 August. 





Appendix 6: 
Malibu Creek Watershed Exotic Species 



Exotic Species 

There are numerous data sets and studies documenting both the numbers of native and 
non-native invasive species in the Santa Monica Bay Watershed. These studies cover 
large spatial areas and have occurred over many years. The studies include peer reviewed 
articles, detailed mapping surveys, snorkel survey results, and electro fishing results 
conducted in coastal watersheds that drain into Santa Monica Bay. Substantial data also 
exists regarding dramatic declines in native species abundance in these drainages. The 
species decline is so severe that all the native fish species are either federally endangered, 
or on the State list of species of special concern. Numerous research projects and studies 
have documented how the existing populations of exotic invasive predator species that 
occupy the Santa Monica Bay Watershed directly reduce the population numbers of the 
protected native species. The sum of this data surely warrants a listing for exotic species 
in the affected streams and coastal watersheds of Region 4. 

The following paragraphs will document the most pertinent studies regarding non-native 
species distribution in the area, summarize previous studies on the impacts caused to the 
native species by exotic invasive predator species, and recommend which streams should 
be placed on the State 303 (d) list as impaired for Exotic Species. 

Native Aquatic Species: The Malibu Creek Watershed has three native fish species that 
occupy freshwater streams: Steelhead trout, Pacific lamprey, and Arroyo chub. The 
Tidewater goby is a fish that occurs in the Malibu Creek watershed but utilizes brackish 
water habitat associated with tidal lagoons. Pacific lamprey and Arroyo chub are both on 
the State of California list of Species of Special Concern due to their dwindling numbers. 
Steelhead trout and Tidewater goby are federally endangered. Other aquatic species in the 
Malibu Creek Watershed and other coastal watersheds that drain to Santa Monica Bay 
are: California newts, Western pond turtles, and Red-legged frogs. Western pond turtles 
are Federally listed and State listed as a Species of Concern, California newts are listed 
by the State of California as a Species of Special Concern, and Red legged frogs are a 
Federally threatened species. 

Southern steelhead trout: The Southern Steelhead ESU was listed as endangered by the 
National Marine Fisheries Service in 1997. "Of 92 streams which it (Steelhead) 
historically spawned in the six coastal counties, it is now absent from 39, including all 
streams south of Ventura County except Malibu Creek, and San ~ a t e o  Creek. The total 
stream miles in which juveniles now rear is less than 1 percent of the historical number " 
Moyle,(Peter B., Inland Fishes of California Revised and Expanded. University of 
California Press, 2002, pg. 28 1 .) Southerri steelhead runs have been identified as "the 
most jeopardized of all California's steelhead populations and have dropped to less than 
1% of their pre-1940 estimated abundance (McEwan and Jackson as reported in (Dagit et 
al, Topanga Creek Watershed Southern Steelhead Trout Preliminary Watershed 
Assessn~ent and Restoration Plan Report, Prepared for California Department of Fish and 
Game, March 2003). 



In 1998, a small population of steelhead trout were found in the Topanga Creek 
watershed south of Malibu Creek. In the Santa Monica Mountains only three streams 
have an existing steelhead trout population: Arroyo Sequit Creek which drains to Leo 
Carrillo State Beach, Malibu Creek, and Topanga Creek. Snorkel surveys in these creeks 
have been conducted by the Resource Conservation District of the Santa Monica 
Mountains for nearly two years on Malibu and Arroyo Sequit Creeks and for nearly five 
years on Topanga Creek. Between June of 2001 and March of 2003, the highest number 
of steelhead trout large enough to possibly qualify as an adult fish (>26 cm or 10.25 
inches) recorded in Topanga Creek was 15 with the average hovering at approximately 3 
adult sized fish. (Dagit et al, Topanga Creek Watershed Southern Steelhead Trout 
Preliminary Watershed Assessment and Restoration Plan Report, Prepared for California 
Department of Fish and Game, March 2003). Similar numbers of adult sized steelhead 
were found in Malibu Creek and only once was a steelhead trout observed in Arroyo 
Sequit Creek during the snorkel surveys (Rosi Dagit per.com. October 2005). No Pacific 
lamprey were identified during any of the fish snorkel surveys on Malibu Creek 

"Species diversity in Malibu Creek is low, but typical of a small coastal stream in 
southern California. In both numbers and biomass, the fish community downstream of 
Rindge Dam is dominated by introduced species, especially largemouth bass, although 
differences in species abundance among the study reaches were apparent. Largemouth 
bass abundance increased wilh distance downstream of Rindge Dam, the inverse of the 
juvenile distribution pattern of steelhead trout. Moreover, largemouth bass are known to 
be a predator of young salmonids" (Moyle 1976 as reported in Entrix Inc., Malibu Creek 
ISanta Monica Steelhead Investigations 1989). 

Red-legged frogs: The Red legged frog has been extirpated from 70 percent of its former 
range and now is found primarily in coastal drainages of central California, from Marin 
County south 'to northern Baja California, Mexico. Potential threats to the species include 
elimination or degradation of habitat from land development and land use activities and 
habitat invasion by non-native aquatic species (Recovery Plan Red legged frog (Rana 
aurora draytonii), Region 1 US.  Fish and Wildlife Service Portland, Oregon May 28, 
2002pg IV). Its population has declined by at least 90% (Center for Biological diversity 
website Species section California Red-legged frog visited 
htt~://www.biolonicaldiversitv.org/swcbd/s~ecies/rlfro~/ January 2006) The Malibu 
Creek Watershed and other Coastal Watersheds in the Santa Monica Mountains were 
designated as critical habitat for red legged frog by the USFWS (Department of the 
Interior, United States Fish and Wildlife Service, Part I1 50 CFR Part 17 Endangered 
and Threatened Wildlife and Plants; Final Determinations of Critical Habitat for 
the California Red-legged Frog; Final Rule Federal Register Vol. 66, No. 49 Tuesday 
March 13,2001/Rules and Regulations) 

According to (CDFG) website "Establishment of a diverse exotic aquatic predator fauna 
that includes bullfrogs, crayfish, and a diverse array of fishes likely contributed to the 
decline of the California red-legged frog (Hayes and Jennings 1986 as reported by 
http://www.df~.ca.nov/hcpb/cnibin/inore info.asp?idKey=ssc tespp&specy=ampl~ibians& 
query= rana%20aurora% 20dravtonii) visited January 06). ~ c c o r d i n ~  to the United State 



Fish and Wildlife Service (USFWS) red-legged frog recovery plan available at 
l~t~://ecos.f~s.gov/docs/recovc~~ ~lt1ns/9,002/02052S.p!~ the "Factors associated with 
declining populations of the frog include ddgradation and loss of its habitat through 
agriculture, urbanization, mining, overgrazing, recreation, timber harvesting, non-native 
plants, impoundments, water diversions, degraded water quality, use of pesticides, and 
introduced predators. In 1999, a remnant population of Red-legged frogs were discovered 
in the Malibu Creek Watershed. This population is estiinated to be approximately 25 adults 
and is currently the only known population in any coastal watershed draining to Santa 
Monica Bay. 

Tidewater goby: Tidewater Goby was listed as endangered by the USFWS in 1994 and 
has had fully protected status from the State of California since 1987. "Somewhere 
between 25% and 50% of its population has been lost in the last 100 years, most of them 
south of Point Conception."(Moyle, Peter B., Inland Fishes of California Revised and 

. . . . 
Expanded. University of California Press, 2002, pg. 432)." 

Arroyo chub: Arroyo chubs are small chunky fish that reach typical adult size between 
70-100 mm (Moyle, Peter B., Inland Fishes of California Revised and Expanded. 
University of California Press, 2002, pg. 13 1). Arroyo chub are found in slow-moving or 
backwater sections of warm to cool (10-24OC) streams with mud or sand substrates with 
depths typically greater than 40 cm. Presently, arroyo chubs are common at only four 
places within their native range: upper Santa Margarita River and its tributary, De Luz 
Creek; Trabuco Creek below O'Neill Park and San Juan Creek; Malibu Creek (Swift et 
al. 1993); and West Fork San Gabriel River below Cogswell Reservoir (J. Deinstadt, 
unpubl. data). According to Swift et al. (1993), arroyo chubs are scarce within their 
native range because the low-gradient streams in which they do best have largely 
disappeared. (Moyle et al, Department of Wildlife & Fisheries Biology Davis, California 1995 
Fish Species of Special Concern Second Edition, Prepared for California Department of 
Fish and Game, pg 151). Their native range, like that of the sympatric Santa Ana sucker, 
is largely coincident with the Los Angeles metropolitan area where most streams are 

a degraded and populations reduced and fragmented especially the low-gradient stream 
reaches which formerly contained optimal habitat (Swift et al. 1993 as reported in Moyle, 
Peter B., Inland Fishes of California Revised and Expanded. University of California 
Press, 2002, pg. 132). "Chub generally decline when red shiners and other exotics 
become abundant. In the Santa Margarita River a dramatic increase in arroyo chub 
abundance was noted after extreme high-flow events in 1997-1998 reduced the 
abundance of green sunfish, largemouth bass, Red-eye bass and black bullehead The 
potential effects of introduced species, combined with the continued degradation of the 
urbanized streams that constitute much of its habitat, mean that this species is not secure 
despite its wide range." (Moyle, Peter B., Inland Fishes of California Revised and 
Expanded. University of California Press, 2002, pg. 132). 

California newt (Coast range newt): California newts are moderate-sized (50.0-87.0 
mm SVL) dark brown salamander with bright yellow-orange to orange undersurfaces 
(Riemer 1958); thick, relatively textured skin that becomes markedly rough-glandular 
during its terrestrial phase, but reverts to a relatively smooth condition during its aquatic 



phase (Nussbaum and Brodie 1981). Coast Range newts frequent terrestrial habitats, but 
breed in ponds, reservoirs, and'slow-moving streams (Stebbins 1954b, 1985 as reported 
Jennings & Hayes. Amphibian and Reptile Species of Special Concern for California., 
November 1994 Prepared for CDFG pg. 40). 

Historically, T. t. torosa may have been one of the most abundant, if not the most 
abundant amphibian through much of its range. This species has been depleted by large- 
scale historical commercial exploitation coupled with the loss and degradation of stream 
habitats, especially in Los Angeles, Orange, Riverside, and San Diego counties. "Our 
own observations indicated that the breeding habitat of T. t. torosa has, at best, been 
severely degraded over much of its range, largely due to a shift in sedimentation 
dynamics that has resulted in greater filling and less frequent scouring of pools to allow 
them to retain their characteristic structure" (Coming 1975 as modified and cited in Faber 
et al. 1989 as reported Jennings & Hayes. Amphibian and Reptile Species of Special 
Concern for California., November 1994 Prepared for CDFG pg. 40). Aquatic predators 
are particularly detrimental to the egg and larval stages of most amphibians because these 
stages are restricted to water until metamorphisis. (Kats and Garnradt. Conservation 
Biology, Volume 10. No4. August 1996, pgs. 1 155-1 162) 

Western Pond Turtle: The Western Pond Turtle, Clemmys marmorata, is California's 
only freshwater turtle. The species ranges from southern British Columbia through 
Washington, Oregon, California, and into northern Baja California. It is listed as 
endangered in Washington and Oregon and as a species of special concern in California. 
It has declined by an estimated 95 % since the early 1900's. The primary cause of decline 
is loss of wetland habitat. The secondary cause is predation of hatchlings by non-native 
species, especially bullfrogs and large-mouth bass (Website Nature Alley Pond Turtle 
Page htt~://natureali.or~/~o~~dturtle.htm visited January 06). Additionally, some 
introduced exotic aquatic predators or competitors likely extract a significant toll on turtle 
populations. Bullfrogs prey on hatchling or juvenile turtles (Moyle 1973; Holland 199 1 a; 
H. Basey, P. Lahanas, and S. Wray, pers. comm.), and may be responsible for significant 
mortality because they occupy shallow-water habitats in which the youngest age groups 
of turtles are frequently observed (pers. observ.). Bass (Micropterus spp.) are also known 
to prey on the smallest juveniles (Holland 1991a), and sunfishes (Lepomis spp.), although 
they are not large enough to prey on hatchling western pond turtles, probably compete 
with them for food since they are known to be able to keep available nekton at very low 
levels, stunting their own growth.(see Swingle and Smith 1940). (Jennings & Hayes. 
Amphibian and Reptile Species of Special Concern for California., November 1994 
Prepared for CDFG) pg. 102. 

Exotic Invasive Aquatic Species: Several aquatic invasive species have been identified 
in the Malibu Creek watershed and in adjacent coastal watersheds draining to Santa 
Monica Bay: Carp, Largemouth bass, Green sunfish, Bluegill, Mosquitofish, Black 
bullhead, Red swamp crayfish, and Bullfrogs. Exotic fish species like, largemouth bas's 
(Micropterus salmoides), green sunfish (Lepomis cyanellus), bluegill (Lepomis 
macrochirus) and black bullhead (Ameiurus melas), have been shown to have a strong 
.competitive edge over resident trout. Green sunfish have been found to feed on juvenile .. . 



trout and out-compete adult steelhead for benthic food (Swift 1975; Greenwood 1988). 
Largemouth bass take over as top predator in the habitat they occupy and can directly 
predate steelhead (Stouder et al, 1997). Black bullhead are highly tolerant of high water 
temperatures and low dissolved oxygen levels and are extremely prolific. By shear 
numbers, this species can exert a tremendous competitive pressure on an already limited 
resource. (As reported Hovey, Tim E. Current Status of Southern SteelheadIRainbow 
trout In San Mateo Creek 2002). 

Largemouth Bass: "Typically when largemouth bass are abundant native fishes are 
absent, although there are some exceptions" (Moyle, Peter B., Inland Fishes of California 
Revised and Expanded. University of California Press, 2002, pg. 400). " The flexible 
foraging strategies of largemouth bass and their wide environmental tolerances have 
made them a keystone predator in many bodies of water. A keystone predator is a species 
whose activities can cause changes throughout the ecosystem, usually by changing 
abundances of favored prey." (Moyle, Peter B., Inland Fishes of California Revised and 
Expanded. University of California Press, 2002, pg. 399). "In the lower Colorado River 
largemouth bass are regarded as part of the complex of predatory exotic fishes that 
prevent the reestablishment of native minnows and suckers. In southern California 
streams they prey heavily on endangered species, such as tidewater goby". Moyle,(Peter 
B., Inland Fishes of California Revised and Expanded. University of California Press, 

" 2002, pg. 400.) 

Bluegill and Green sunfish: "Bluegill are highly opportunistic feeders, feeding on 
whatever animal food is most abundant. Small fish , fish eggs, and crayfish may be eaten 
when available." (Moyle, Peter B., Inland Fishes of California Revised and Expanded. 
University of California Press, 2002, pg. 384). "The abundance, ubiquity, aggressiveness, 
and the broad feeding habits of bluegill in lakes and lowland streams of California make 
it likely that they are one of the alien fishes that limit native fish populations, especially 
through predation of larvae, or through indirect effects that make natives more vulnerable 
to larger predators." (Moyle, Peter B., Inland Fishes of California Revised and Expanded. 
University of California Press, 2002, pg. 384). "The,upper, fresher reaches of goby 
lagoons often contain non-native species, such as mosquitofish, green sunfish, and 
largemouth bass. They can at times be significant predators on gobies; for example most 
of the diet of young-of-the-year largemouth bass in the upper Ynez River Estuary was 
tidewater gobies." (Moyle, Peter B., Inland Fishes of California Revised and Expanded. 
University of California Press, 2002, pg. 433). 

Carp: "Carp have probably displaced or reduced populations of native fish in some areas 
and have been responsible for the destruction of shallow waterfowl habitat in various 
parts of the country. (Moyle, Peter B., Inland Fishes of California Revised and Expanded. 
University of California Press, 2002, pg. 174). "Fish, probably dead before eaten, and 
fish larvae and eggs, including carp eggs, have been found in their diets." (Moyle, Peter 
B., Inland Fishes of California Revised and Expanded. University of California Press, 
2002, pg. 173). 



Mosquitofish: "Mosquito fish have been accused of eliminating small fish species the 
world over through predation and competitive interactions and a number of such cases in 
the southwestern United States and Australia have been documented. For example, in 
small streams of southern California, mosquitofish can eliminate or reduce the abundance 
of eggs and larvae of California newts and Pacific treefrogs. In California it is quite likely 
that mosquitofish have contributed to the decline of isolated pupfish populations. In small 
experimental ponds introduction of mosquitofish resulted in large blooms of 
phytoplankton after zooplankton grazers had been eaten." (Moyle, Peter B., Inland Fishes 
of California Revised and Expanded. University of California Press, 2002, pg. 320). 

Mosquitofish (Gambusia affinis) are native to the eastern United States and have been 
introduced to wetlands worldwide as biological control agents for mosquito larvae. Studies 
have also been conducted in Australia on the effects of a closely related species, Gambusia 
holbrooki, on frog tadpoles (Crinia glauerti, C. insignifera, and Heleioporus eyrei) under 
experimental conditions and on frog species richness and abundance in the field. These 
studies (Blyth 1994, Webb and Joss 1997) showed direct predation on tadpoles, injuries to 
tadpoles in tanks or ponds with Gambusia, and reduced survival and recruitment. This 
practice is a concern to conservationists because introduced Analysis of field data from 
Australia (Webb and Joss 1997) demonstrated a significant drop in the abundance of frogs 
when Gambusia were present. Results of a study in artificial ponds showed that 
mosquitofish and bluegill (Lepomis machrochirus) were significant predators of California - 
red-legged frog larvae (Schmieder and Nauman 1994). as reported in Recovery Plan Red 
legged frog (Rana aurora draytonii), Region 1 US. Fish and Wildlife Service Portland, 
Oregon May 28, 2002 pg 25 htt~://ecos.fws.~ov/docs/recoverv plans/2002/020528.pdf. 

Bullfrogs and Crayfish Introduced bullfrogs, crayfish, and species of fish have been a 
significant factor in the decline of the California red-legged frog. Introduced aquatic 
vertebrates and invertebrates are predators on one or more of the life stages of California 
redlegged frogs. These include bullfrogs, African clawed frogs (Xenopus laevis), red 
swamp crayfish (Procambarus clarkii), signal crayfish (Pacifastacu leniusculus), and 
various speciesfof fishes, especially bass, catfish (Ictalurus spp.), sunfish, and 
mosquitofish (Gambusia aflinis) (~a);es and Jennings 1986) as reported in Recovery Plan 
Red legged frog (Rana aurora draytonii), Region I US. Fish and Wildlife Service 
Portland, Oregon May 28, 2002 pg 24 
http:l/ecos.fws.~ov/docs/recove~y pIans/2002/020528.pdf. 

Several researchers in central California have noted the decline and eventual 
disappearance 
of California red-legged frogs once bullfrogs become established at the same site (Moyle 
1976, S. Barry in litt. 1992, L. Hunt in litt. 1993, Fisher and Schaffer 1996). as reported in 
Recovery Plan Red leggedfiog (Rana aurora draytonii), Region I U.S. Fish and Wildlife 
Service Portland, Oregon May 28,2002 pg 24 
http://ecos.fws.gov/docs/recovery plans/2002/020528.~df. 
Lawler et al. (1 999) found that fewer than 5 percent of California red-legged frogs survived 
in ponds with bullfrog tadpoles, and the presence of bullfrogs delayed frog metamorphosis. 
Hayes and Jennings (1986,1988) found a negative correlation between the abundance of 



introduced fish species and California red legged frogs. as reported in Recovery Plan Red 
leggedfrog (Rana aurora draytonii), Region I U S. Fish nnd Wildlife Service Portland, 
Oregon May 28, 2002 pg 24 Iitt~~://ccos.f~vs.ro~~/docs/~~ccoverv ~lans/2002/020528.pdf. 
On Vandenberg Air Force Base (Santa Barbara County), the reproductive success of 
California red-legged frogs in dune ponds with both non-native fish and bullfrogs was 
nearly eliminated; in ponds with bullfrogs but no fish, reproduction of California red- 
legged frogs was evident, though low. Reproductive rates were very high in ponds with 
neither non-native fish nor bullfrogs (S. Christopher iiz litt. 1998). as reported in Recovery 
Plan Red leggedfrog (Rana aurora draytonii), Region I U S .  Fish and Wild1ij.e Se~vice 
Portland, Oregon Ma)) 28, 2002 pg 24 
k / / e c o . . ; .  fws.go\ll'iiocs/reco\rer~~ p1~11s/Zl202~020528.r,df. Overall, while California red- 
lcgged frogs are occasionally 6 o w n  to persist in the presence of either bullfrogs or 
mosquitofish (and other non-native species), the combined effects of both non-native fkogs 
and non-native fish often leads to extirpation of red-legged frogs (Kiesecker and Blaustein 
1998, Lawler et al. 
2000, S. Christopher in lit/. 1998). as reported in Recoveiy Plan Red legged frog (Rana 
aurora draytonii), Region I US.  Fish and Wildl$e Service Portland, Oregon May 28, 
2002pg 26 httl>:/:ccc~~. (ivs.gov!do_cs/l-cco\ c~~plnrisi2002/02052S.~df. 

Exotic Invasive Species Distribution and Data Summary: 
Neal the Bay conducted detailed GPS mapping and field surveys between 2000 and 2005. 
The Heal the Bay Stream Team conducted Level IV analysis based on the California 
Department of Fish and Game Salmonid Stream Habitat Restoration Manual methods 
created by Flosi and Reynolds1 994 to survey and map every pool along 70.5 miles of 
streams throughout the Malibu Creek Watershed. In conjunction with this Level IV pool 
data, field crew members also conducted visual counts and identification of all aquatic 
species that were present at the time of the survey for each mapped and surveyed pool. 
These numbers were recorded on both the hard copy and GPS data forms. The map 
Figure I sl~ows in black the prccise pool locations where exotic invasive aquatic species 
were visually identified and counted. The map in Figure 1 further breaks down each 
mapped stream into 303 (d) list designated reaches, unless a reach was not previously 
designated on the 303 (d) list. The types and numbers of exotic invasive species were 
then totaled by each 303 (d) designated reach. Finally a bar graph showing the total 
numbers of invasive species by reach was included in the top lea corner of the map. (The 
GIs data in the form of Arc View shapefiles and all appropriate metadata has been 
provided along with these conunents on a CD). 

The following reaches were documented as having exotic invasive species in the Malibu 
Creek watershed from Heal the Bay Strcain Team mapping data (Figure 1). 
Cold Creek, Liberty Canyon Creek, Unnamed tributary to Las Virgenes Creek (LV Trib), 
Las Virgenes Creek, Malibu Creek, Lindero Creek Reach 1 and Reach 2, Medea Creek 
Reach 1 and Reach 2, Triunfo Creek Reach 1 and Reach 2 





Heal the Bay Monitoring: Heal the Bay's monthly monitoring program has been 
monitoring water chemistry and aquatic vertebrates in the Malibu Creek watershed and a 
few adjacent reference watersheds for more than 7 years. All water quality monitoring 
data is available for download via the web at ~~vw.healtlieba~.orglstrcaii~team. This 
water quality sampling data was analyzed to determine where and which exotic invasive 
predator species were visually observed during monthly water quality sampling events. 
The results can be seen in Table 1. 

Table 1: Heal the Bay Monitoring Data 

The results of the water chemistry data mining indicate that all of Malibu Creek, Cold 
Creek, Las Virgenes Creek, Medea Creek, Stokes Creek and Triunfo Creek should be 303 
(d) listed for exotic invasive predator species. These records are visual observations 
recorded in the field during water quality monitoring events. These numbers are believed 
to be extremely conservative as fish and other aquatic species generally are sheltered and 
not visible when potential predators, in this case water monitoring personnel, are present. 

Kats and Garnradt. Conservation Biology, Volume 10. No4. August 1996, pgs. 1155- 
1162 Kats surveyed 10 streams in the Santa Monica Mountains of southern California 
May and June 1994 and May and June 1995 which were known to have had California 
newts when previously surveyed between 1981 and 1986. The 1994 and 1995 Kats 
surveys found crayfish in Trancas and Malibu Creeks and mosquitofish in Topanga Creek 
and Malibu Creek. The three streams that contained mosq~~itofish, andor crayfish had no 
California newt eggs, larvae, or adults. The seven streams without crayfish or 
mosquitofish did contain California newts. Further, Kats conducted laboratory and field 
experiments that demonstrated crayfish consume California newt egg masses and both 
mosquitofish and crayfish consume larval newts. In Trancas Creek heavy rains of 1995 
removed the crayfish and mosquitofish from the creek and the following spring newt . 
larvae, egg masses, and adults were found. 

In a recent paper by Riley et a1 published in Conservation Biology 2005 Effects of 
Urbani,zation on the Distribution and Abundance of Amphibians and Invasive Species in 
Southern,California Streams, the distribution and abundance of native amphibians and 
exotic predators was determined in 35 streams throughout the Santa Monica mountains 



and Simi Hills. The study found that streams with crayfish and exotic fish species had 
fewer native species such as California newt and ~alifornia treefrogs. ~ u r v e ~ s  for this 
study occurred in 2000-2002 and documented the presence of Crayfish in the following 
streams: Trancas Canyon Creek, Triunfo Canyon Creek, Topanga Canyon Creek, Las 
Virgenes Creek, Malibu Creek, Medea Creek, and Lindero Canyon Creek. Additionally, 
the researchers found exotic fish species in Triunfo Canyon Creek, Topanga Canyon 
Creek, Las Virgenes Creek, Malibu Creek, Liberty Canyon Creek, Medea Creek, and 
Lindero Canyon Creek. Bullfrogs were only present in Triunfo Creek during this study 
period. 

The Lakes: The Malibu Creek Watershed has 6 man-made lakes that are hydrologically 
connected to the watershed: Westlake, Lake Shenvood, Lake Lindero Lake Enchanto, 
Century Lake and ~ a l i b o u  Lake. The lakes serve as protected breeding and rearing areas 
for largemouth bass, blue gill, green sunfish, black bullhead, carp, mosquito fish, 
bullfrogs, and crayfish. It is well known that the privately owned Malibou Lake, Lake 
Shenvood, Lake Lindero and Malibou Lakes are prized by the lakeside residents for their 
excellent bass, blue gill, and carp fishing. A cursory look at real estate websites for the 
private lakes tout the excellent fishing as one of the amenities for.living in these areas. 
"Westlake's 150-acre lake is stocked with bass, blue gill and catfish. Docking privileges, 
fishing licenses, boating and sailing are available to residents." (Website Beach 
California .com Westlake Village page htt~://www.beaclicalifoniia.com/westlake.htnil 
visited January 06). Additionally the Malibu Creek Stream ~ e a m h a s  documented red ear 
slider turtles at Westlake and Malibou Lake. We have recently added 10 sites on Malibou 
Lake including the inlet to the lake at Triunfo and Medea Creeks. Visual observations 
during month& monitoring at these sites confirm that bass, and carp are pervasive 
throughout the lake. 

These lakes afford protection to these species that are not adapted to the climatic 
conditions normally associated with arid southern California which includes large winter 
flows, flash flooding, and the drying of surface flows during summers and from 
prolonged droughts. Because these lakes are deep and perennially wet they provide 
shelter from these conditions even when the exotic species are flushed from the streams 
or stranded due to diminished flows. The streams are readily repopulated by exotic 
invasive species from the lakes. For example, Trancas Creek was the one natural stream 
in the study with less than 8% developed area that had crayfish. Natural streams were 
defined as having less than 8% development in the watershed draining to a particular 
stream. At the top of Trancas Creek the Malibu Country Club ponds have crayfish 
populations that provide a recurring source of propagules, and enough influence from the 
irrigation of the golf course to generate perennial water in the stream. (Riley et al, Effects 
of Urbanization on the Distribution and Abundance of Amphibians and Invasive Species 
in Southern California Streams, Conservation Biology, 2005). 
Crayfish are continually introduced as they are used as fishing bait in the lakes. In order 
to address the issue of exotic invasive predator species it is necessary to control the 
sources from the lakes. 
It is highly recommended that all the lakes in the Malibu Creek watershed be listed for 
exotic invasive species. They are a continual population source that allows these predator 
species to quickly repopulate streams even after catastrophic flood or drought events at 
the expense of native species. It is recommended that the following lakes be placed on 



the State 303 (d) list: Lake Shenvood, Malibou Lake, Lake Lindero, Century Lake 
(Century Reservoir), Lake Enchanto, and Westlake. Additionally, we recommend adding 
the ponds at the Malibu Country Club Golf Course which were specifically mentioned as 
the source problem for Trancas Creek (Riley et a1 Effects of Urbanization on the 
Distribution and Abundance of Amphibians and Il~vasive Species in Southern California 
Streams Conservation Biology 2005). 

Index of Biological Integrity: Exotic species can also have a major impact on native 
macroinvertebrate diversity and abundance for reasons discussed throughout this 
document. As seen in Appendix 7-A, there are several reaches of the Malibu Creek 
Watershed that have calculated Index of Biological Integrity (IBI) scores in the "poor" 
and "vely poor" ranges. Specifically, monitored sites within Malibu Creek, Medea 
Creek, Las Virgenes Creek, and Triunfo Creek have scores below the threshold of 39. 
These are all areas discussed above as having high densities of exotic predatory species. 
Thus, in addition to the persuasive information presented above, the low IBI scores 
should be used as another line of evidence which supports in the listing of exotic species 
in Malibu Creek Watershed. 

Conclusion: This document has presented ample evidence as to the distribution of exotic 
. invasive predator species and their impacts on the dwindling population of native aquatic 

species in the Santa Monica Mountains and Simi Hills. The documentation provided 
clearly shows the spatial locations and persistence over time of exotic invasive predator 
species. This document also clearly dei~ionstrates the need to protect the remaining 
populations of native aquatic species wllose abundance have declined so drastically that 
all are currently protected by the State of California, the Federal government or both. 
Based on the presented research and studies we believe that listing for exotic species is 
warranted and meets the listing criteria. Heal the Bay recommends that the following 
waterbodies be placed on the State 303 (d) list as impaired for exotic species: 

1. Malibu Creek 
2. Cold Creek 
3. Las Virgenes Creek 
4. LV Tributary (Unnamed tributa~y to Las Virgenes Creek that parallels the 101 

fwy in Calabasas). 
5. Stokes Creek 
6. Liberty Canyon Creek 
7. Triunfo Creek Reach 1 
8. Triunfo Creek Reach 2 
9. Medea Creek Reach 1 
10. Medea Creek Reach 2 
1 1. Lindero Creek Reach 1 
12. Lindero Creek Reach 2 
13. Malibou Lake 
14. Lake Shenvood 
15, Lake ~ncha'nto 
16. century Lake (Century Reservoir) 
17. Westlake 
18. Lake Lindero 



19. Malibu Country Club Golf Course Ponds 
20. Trancas Creek 
2 1. Topanga Creek 
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Abstract: Urbanization negatively affects natural ecosystems in many ways, and aquatic systems in partic- 
ular Urbuniration is also cited as one of the poferztial contributors to recent rlramatic declines in amphibian 
populations. From 2000 to 2002 we determined /he distribution and abundance of native ampbibtans and ex- 
olicpredators crnd charucterized stream habitat and invertebrate commuttities in 35 sWams in an urbanized 
landscape north of Los Angeles (MS.A.). We measuwrl watershed der~elopment as the percentage of area within 
each wate~shetl occupied by urban land uses. Shams in more developed watersheds often bad exotic craypsb 
(Procambarus clarkii) and flsh, and had fezoer native species such as Califbrnia newts (Tadcha torosa) and 
Cali$orrtia treefmgs (Hyla cadaverina). These effects seemedparticularly evident above 8% development, a result 
coinciderrt rulth other urban stream studies /bat show negative impacts beginning at 10-1596 urbanization. 
For PaciJk treefigs (1-1. regilla), the most widespread native amphibian, abundance was lower in the presence 
of exotic crayfish, altbougb direct urbanizatlon eflects were wot found. Bentl~ic marnoinvertebrate commu- 
nities wen> also less diverse in urban strentns, especiully for sensittoe species. Faunal communib~ changes in 
urban streunu may be relatetl to changes irzp/?)~sical stream habitat, suclj as fetuerpool and nzore rtln habitats 
and inoea.rerl tuater deptl~ andjlow, leading to ttzow permanent strenms, Karlation in stream permanence 
was particzrlarly eviderrt irr 2002, a d r ~ ~  year zuben many natural sWams were dry hut urban sltvams were 
relalive~y urzchanged. CJrbarriztytion bas significantly altered stream habitat in this region and nzay enhance 
invasion Izy exotic species and negative& affect dit~ersity tynd abundance of natiue amphibians. 

Key Words: amphibian declines, California newts, California treefrogs, cmyflsh, exotic species, Pacific treefrogs, 
urban streams 

Efectos de la Urbanizacibn sobre la Distribucibn y Abundancia de Antlbios y Especies Invasoms en Arroyos del Sur 
de ~alifornia 

Resumen: La urbanizacihn afectu de nzzrcl~as fonnas negativas a 10s ecosistemas nahrmles,particulamente 
a 10s sistenius acudticos. La zrrl~anizacidn tar1rbi6ti estd reconocida como irno de 10s potenciales causantes 
de las dranzdticas dcclinaciones wcientes etr las poblaciones de nnfbios. Entm 2000 y 2002 detetvrrinamos 
In dfstribuddn y nbundancla de anflbios ttativos y dcpredadores esdticos g camcte&amos el hdbitat y Ias 
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Los arroyos en cuencas mds desamlladas a menudo tenhn cangrejos de d o  exdtfcos (Procambarus clarkll) y 
peces, y tentan menos especies natfvas, como trftones (Tarlcha torosa) y ranas arborfcolas (Hyla cadaverina). 
Estos efectosparedmn partfcularmente evidentes a,rriba de 8% de desamllo, un resultado que coincide con 
otros estudios de arroyos urbanos que muestran impactos negatfws a partir de IQ15% de urbanizacidn. La 
abundanch de H .  regilla, el anflbio natfvo con mayor distribucidn, fue menor enpresenda de cangrejos de rfo 
exdttcos, aunque no encontramos efectos directos de la urbanizaddn. Las comunidades de maminvertebrados 
bentdnicos tambin fuemn menos diversas en 10s arroyos urbanos, espedalmente las espedes sensitivas, Los 
cambios en la comunidad de la fauna en arroyos urbanos sepueden relacionar con cambios en el bdbitat 
fk;ico del arroyo, tales como menos bdbitat con pozas y m&s bdbitat con corriente y una mayor pmfundidad 
yjlujo de agua, lo queproduce arrqyos mdspermanentes. La varladdn en lapermanenda de 10s arrqyos fue 
particularmente evidente en 2002, aAo en el que mucbos amyos  naturales se secamn y 10s arrqyos urbanos 
permanedmn relatfvamente sin cambios. La urbanizaddn ba alterado signiflcatfvamente a 10s bdbitats de 
arroyos en esta regun y puede incrementar la fnvasidn de espedes exdticas e incidir negatfvamente en la 
diversidad y abundanda de anflbios nativos. 

Palabras Clave: arroyos urbanos, cangrejos de rio, declinaciones de anfibios, especies exbticas, Hyla cadave- 
rina, Hyla regilla, Taricba torosa 

Introduction 

Freshwater ecosystems are particularly susceptible to dis- 
turbance and have become degraded throughout the 
world (Ricciardi & Rasmussen 1999; Baron et al. 2002). 
The severe disturbance of urbanization is a significant 
threat to freshwater systems such as streams (Paul & 
Meyer 2001). The increased area of impervious surfaces 
in urban areas produces increased runoff, leading to sig- 
nificant changes in hydrology and consequently in stream 
habitat, increased inputs of nutrients or pollutants, and, 
in the end, often radically altered ecological communi- 
ties. Significant changes have been documented in the 
abundance and diversity of everything from algae to in- 
vertebrates to fishes in urban streams (reviewed in Paul 
& Meyer 2001). These changes can occur even at fairly 
low levels of urbanization, frequently beginning when 
10- 15% of the watershed has become urbanized or con- 
verted to impervious surface cover (Paul & Meyer 2001; 
e.g., Limburg & Schmidt 1990; Booth &Jackson 1997). 
Amphibian communities, however, have received little 
attention in urban streams, despite the fact that they may 
be particularly susceptible to urban impacts. 

For more than a decade considerable attention has been 
paid to declines of amphibian populations worldwide 
(Blaustein &Wake 1990; Alford &Richards 1999). A range 
of causes of these declines has been identified, from dis- 
ease to pollution to exotic species introductions. Many 
amphibian declines are also related to the loss, degrada- 
tion, and fragmentation of remaining natural habitat (e.g., 
Lehtinen et al. 1999; Guerry & Hunter 2002), but per- 
haps because these threats are generally acknowledged 
for all taxa, they are less often implicated as a cause of 
amphibian declines. The sensitivity of amphibians to en- 
vironmental change, however, renders them particularly 
susceptible to changes associated with habitat loss and 
disturbance. Most amphibians require some standing wa- 

ter, at least for breeding. The high rate of loss and degra- 
dation of wetlands, therefore, may particularly affect am- 
phibian communities. 

The impact of urbanization on amphibian communi- 
ties has received some attention in the conservation liter- 
ature, particularly at broad spatial scales. Davidson et al. 
(2001,2002) evaluated causes for amphibian declines th- 
roughout California and found that the absence of four 
sensitive species from historical locations was significan- 
tly correlated with the amount of surrounding urbani- 
zation. Siniilarly, Knutson et al. (1999) found that urban- 
ization was the strongest (negative) factor in multivariate 
models of the abundance and distribution of anurans in 
Iowa and Wisconsin. Although these broad-scale studies 
are important, there has been little published research at 
finer scales or on streamdwelling species. More specific 
and intensive studies (e.g., Delis et al. 1996) are neces- 
sary to determine more local patterns and to evaluate the 
potential mechanisms of negative impacts. As Knutson et 
al. (1999) acknowledge, their broad-scale models explain 
relatively little of the variation in amphibian distribution. 
Landscape-level studies of multiple streams that also in- 
clude information about relevant local factors may be par- 
ticularly useful (Lowe & Bolger 2002). For instance, Orser 
and Shure (1972) found that dusky salamander (Desmog- 
nathus fuscus) abundance was inversely related to ur- 
banization in six Georgia streams because of increased 
erosion and decreased bank soil stability and vegetative 
cover. 

There are many specific ways that amphibians can 
be adversely affected by urbanization. Of particular con- 
cern for many aquatic taxa, including amphibians, is flow 
regime (Poff et al. 1997; Baron et al. 2002) because the 
timing and volume of water inputs can be dramatically 
altered in urban areas. Reduced or altered flow can af- 
fect native Ash species and communities (e.g., Marchetti 
& Moyle 2001), but increases in water .input can also 

Conservation Biology . . 
Volume ", No. ', 2005 



threaten native aquatic biota, particularly in Mediter- 
ranean ecosystems, where native animals are adapted to 
a seasonal flow regime (Gasith Sr Resh 1999). In arid 
systems, more plel~tifi~l and permanent water can allow 
the invasion and persistellce of exotic species, which 
may then eat (Knapp & Matthews 2000), compete with 
(Kicsecker et al. 200 1) or hybridize with (Riley et al. 2003) 
native species (reviewed in Kats Sr Ferrer 2003). Signifi- 
cant disturbance of the streambed and surrounding habi- 
tats, such as the channelization and bank stabilization that 
is common in developed areas, most likely also negatively 
affects amphibian communities. Erosion and sedimenta- 
tion of streams can increase in urban areas because of 
deliberate activities such as road construction Welsh St 
OUivier 1998), and as an indirect result of other factors 
such as increased fire frequency (Kerby & Kats 1998). 
Finally, collection by humans and predation by domestic 
cats and dogs may also affect urban amphibian popula- 
tions. 

\Ve examined amphibian distribution, abundance, and 
reproduction across a range of natural and urban streams 
in a rapidly urbanizing landscape in southern California. 
Our goals were to evaluate the degree of urbanization 
in these watersheds; determine how the distribution and 
abundance of amphibians, introduced aquatic taxa, and 
benthic macroinvertebrates vary relative to urbanization; 
and measure how stream morphology and permanence 
are affected by urbanization. In the face of increasing ur- 
banization, a better understanding of the threats to am- 
phibians in urban areas will allow more efftctivc conser- 
vation of amphibians and other aquatic species. 

Methods 

Study Area 

The 76-km Santa Monica Mountains are bounded on the 
south bj7 the Pacific Ocean, on the east by the city of 
Los Angeles, on the west by agricultural areas, and on the 
north by an eight-lane highway (Highway 101) and the 
Simi Hills (Fig. 1 ) .  The city of Malibu and parts of other 
incorporated areas are entirely within the mountains, and 
although much of the area remains undeveloped, new de- 
velopments sprout up continually throughout the region. 
Many of the watersheds of the Santa Monica Mountains 
extend across Highway 101 into the Simi Hills (Fig. I). 
Although much of the Simi Hills is protected open space, 
there is also considerable development within them, e s  
pecially along streams and near the Highway 101 corri- 
dor. California is one of five locations in the world with 
a Mediterranean climate-cool, wet winters and hot, dry 
summers. Southern California is particularly arid, annu- 
ally receiving 44 cm of rain, usually between October and 
April. Overall, the study area consists of a large expanse of 
typical Mediterranean clinlate habitat interspersed with 
pockets of urbanization and so provides an ideal land- 
scape for investigating urban impacts. 

Aquatic amphibian species in the region include Cal- 
ifornia newts (Tarfcha torosa), Pacific treefrogs (Hjjla 
regflla), California treefrogs (H. cadaverfna), western 
toads (Bzlfo bowas), spadefoot toads (Scaphfopus ham- 
mondii), and red-legged frogs (Rana aurora). Red-legged 
frogs, formerly common in a number of streams in the 

Figure 1. Stwams stirVeveyer/ for amphibians and introduced aqttatfc species fn the Santa Monica Mozdntains and 
Simi Hills of southern Callforn fa. 
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region (De Lisle et al. 1986), now occur only in one small 
population in the Simi Hills. Exotic stream species include 
red swamp crayfish (Procambarus clarkii) from the 
southeastern United States, bullfrogs (R. catesbeiana), 
and a number of fish species, including bass (Micropterus 
spp.), bluegill (Lepomis mamchirus), and mosquitofish 
(Gambusia affinis). 

Reach Selection 

Because our goal was a comprehensive survey of stream 
amphibian communities in the area, we attempted to sur- 
vey all the major streams rather than selecting particular 
study streams. We surveyed a section of at least 500 m 
where possible. Along some longer streams there were 
major barriers such as freeways or significant changes in 
the degree of urbanization. For these streams we surveyed 
the stream above and below the barrier or change and 
treated each reach as a separate stream (e.g., north and 
south Las Virgenes, north and south Conejo Creek, Fig. 1). 
These reaches are not entirely independent because the 
upstream reach is contained within the watershed of the 
downstream reach. We believe, however, that the differ- 
ences between the reaches were potentially significant in 
terms of the attributes we were examining. We surveyed 
30 streams in 2000,33 in 2001 (5 were new streams with 2 
of the 2000 streams not sampled), and 35 in 2002. Streams 
were all first or second order except for two third-order 
streams, so they were generally small streams and of a 
similar size across the study area. 

Stream Surveys 

At each stream we selected a starting point based on 
accessibility and the likelihood of having ,water during 
the spring survey period (April-June). Most amphibians 

. breed between February and June in this area, and many 
streams dry up by July or August. Starting points were 
recorded with a global positioning system to within 2- 
5 m. On first reaching the stream, we measured dissolved 
oxygen, salinity, air temperature, water temperature, 
pH, conductivity, water flow, and nitrate and phosphate 
levels. 

Moving upstream, we determined whether each habi- 
tat segment was a run, riffle, or pool and measured its 
length, width, and depth; we also measured the length 
of dry stretches. We visually searched for larval and adult 
amphibians and exotic species in each segment, exam- 
ining the water column and stream bottom. The rela- 
tively low density of aquatic vegetation in these streams 
increased the effectiveness of visual surveys. In segments 
with dense aquatic vegetation or algal blooms, we also 
used dipnets to capture and count animals. Counts were 
recorded for each species in each segment. If it was not 
feasible to count each individual, we used abundance cat- 
egories of > 20, > 50, > 100, > 500, and > 1000 (although 
the latter two categories were rarely used). We surveyed 

for adult and metamorphic amphibians along the stream 
edge. We also measured reproductive effort by counting 
egg masses. For egg masses of California newts and Pacific 
treefrogs, we searched under rocks and on submerged 
branches and vegetation. We used a diving mask to count 
newt egg masses in deep pools. California treefrogs lay 
eggs singly, which makes counting them impracticable, 
and we found egg strings from western toads in only one 
stream. To standardize efforts, our method was reviewed 
each year and senior personnel conducted survey-team 
training each spring before surveys and monitored the 
work periodically throughout the survey period. 

In 2001 we also collected benthic macroinvertebrate 
samples at each stream. Aquatic invertebrates are impor- 
tant components of stream biota that can be sensitive to 
changes in stream habitat and water quality (Karr & Chu 
1999). They are also important prey for aquatic amphib- 
ians (Kerby & Kats 1998). For invertebrate sampling, we 
followed Environmental Protection Agency and Califor- 
nia Aquatic Bioassessment protocols (Harrington & Born 
2000), modified as appropriate for these small Mediter- 
ranean streams. We collected three invertebrate samples 
at each stream in a random selection of three of the frrst 
five riffle habitats. We used kick-net sampling in the mid- 
dle of the stream and at each edge. Samples were pre- 
served in 70% ethanol and sent to Sustainable Land Stew- 
ardship International Institute (Sacramento, California) 
for identification to family, genus, and, where possible, 
species. 

Analysis 

WATERSHED URBANIZATION, GRADIEhT, AND WATER QUALITY 

We measured the degree of urbanization within the wa- 
tershed by calculating the percentage of area upstream 
from the starting point that consisted of urban land uses. 
Although impervious surface cover has often been used to 
measure urban stream impacts and is particularly useful 
with respect to hydrology (Scheuler 1994; e.g., Finken- 
bine et al. 2000), the amount of urban land use in the 
watershed gives a more complete picture of the effects 
of urbanization. Morley and Karr (2002) found that per- 
cent urban cover was more highly correlated with their 
index of biological integrity for benthic invertebrates than 
impervious surface area. 

We used geographic information systems (GIs) to gen- 
erate land-use and stream-gradient information. Specifi- 
cally, we used the grid module of Arc/Info 8.3 software 
(ESRI, Redlands, California) to calculate the watershed ex- 
tent above the starting point from 10-m digital elevation 
models (DEMs) obtained from the U.S. Geological Sur- 
vey. Land-use cover data provided by the Southern Cali- 
fornia Association of Governments were intersected with 
the watershed coverage to create a merged data set. The 
amount of urban area (industrial, commercial, residen- 
tial, transportation, floodways) was then summarized for 
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each watershed. Stream gradient was calculated by mea- 
suring the difference in elevation (based on the DEMs) 
over the surveyed stream reach and dividing by the sur- 
veyed length. We analyzed conductivity and flow data 
(from 2001) because we believed these parameters were 
the most reliably measured and often reflect impacts from 
urbanization (Paul & Meyer 2001; e.g., Willson & Dorcas 
2003). 

SPECIES DISIWBIil'ION AND ABUNDANCE, BENllllC MACROINVERTEBRATES, 

HABITAT CHARACIERISITICS, AND PERMANENCE 

We were interested in how biological and physical str- 
eam characteristics changed relative to urbanization and 
whether those changes were continuous or related to a 
certain threshold of development. Many urban stream stu- 
dies cite a threshold of development or impervious sur- 
face area when effects begin to appear, often about 10- 
15% O%ul & Meyer 2001). To examine differences bet- 
ween urban and nalural streams on average, we classified 
streams in watersheds with > 8% development as urban 
and those with c 8% development as natural. Eight per- 
cent was the lowest level at which decreases in vertebrate 
diversity, specifically fishes, have been seen (Yoder et al. 
1999; reviewed in Paul & Meyer 2001), and it is the level 
at which exotic species began to appear in the streams in 
our study area. 

Because we attempted to survey the major streams 
in the Santa Monica Mountains and Simi Hills, we realized 
other important factors would also vary among streams. 
Stream gradient, in particular, varied from 0.6% to 12.8% 
and was also correlated with urbanization: urban streams 
generally had lower gradients (Pearson correlation coeffi- 
cent = -0.486). Therefore we also included stream gradi- 
ent as a variable in our analyses. For categorical analyses, 
we classified streams below the median gradient of 3.5% 
as low gradient and streams above 3.5% as high gradient. 
We used two-way analysis of variance (ANOVA) to test 
for differences between urban and natural and high- and 
low-gradient streams. Then, to test for continuous rela- 
tionships and further investigate the nature of potential 
changes around the thresholcl of 8% urbanization, we used 
multiple piece-wise regression analysis (Singer & Willel 
2003), including gradient as a second continuous vari- 
able. Using piece-wise regression, we were able to test 
whether the dependent variables were significantly re- 
lated to urbanization and gradient, whether the slope of 
the relationship with urbanization changed above and be- 
low the 8% threshold, and whether there was a significant 
jump effect at this threshold as measured by a significant 
change in the intercept of each regression line with the 
8% level of urbanization (see Fig. 2 for examples). 

We tested for a relationship between species presence 
and urbanization with 2 x 2 conlhgency tables and used 
Fisher's exact tests when too many cell frequencies were 
< 5. We tested for relationships between urbanization 
and stream permanence with 2 x 2 contingency tables 

amount of urbanlzatlon In watershed (%) 

b) 'D 0 

amount of urbanlzatlon In watershed (%) 

Figure 2. Piece-wise regression analyses of the 
percentage of watershed urbanfzatfon and (a) habitat 
segments that were runs in 2001 and (b) percent 
sensftfve spedes (Ephemeroptern, Plecoptera, 
Trichoptera [EPT]), showing a signvieant dffference in 
intercept but not slope in (a) and a significant 
difference in slope but not intercept in (b). The 
vertical lfne at 8% urbanfzatfon represents the cutoff 
betzueen streams classfjfed as urban or natural. Urban 
streams are filled circles (urban = 1) and natural 
streams are open circles (urban = 0). In (a) nefther 
regression lfne is s ignvicantly different from zero, and 
the slopes of the lines are not sfgnffcanlly different 
from each other; but the intercepts where each lfne 
intersects the 8%-urbanfzatfon line are sfgniffcantly 
diflerent. In (6) the regression lfne for natural streams 
(c 8% urban fzatfon) is sign fJicantly negatfve, 
wljereas the line for urban streams is not different 
from zero. There Is no significant difference in the 
intercepts with the line at 8% zlrbanfzation, but the 
slopes are sfgnflcantly different from each other 

(percentage of streams with dry stretches) and Mann- 
Whitney tests (length of dry streambed). For stream flow, 
stream habitat characteristics, and invertebrate commu- 
nity indices, we used m~lltiple piece-wise regression and 

. . 
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two-way ANOVA to test for relationships with urbaniza- 
tion and stream gradient. We tested for multicollinearity in 
the piece-wise regression analyses, and tolerances were 
always > 0.177. Stream habitat characteristics included 
the average length of pools, riffles, runs, and of all habi- 
tat segments, average .depth for runs, riffles, and pools, 
and the proportion of each stream that consisted of each 
habitat type, both the proportion of the length and the 
proportion of the segments. 

Dependent variables for the invertebrate communities 
were species richness; diversity; the richness and percent- 
age of insects from the Ephemeroptera, Plecoptera, and 
Trichoptera (EFT) orders; the percentage of insects from 
sensitive EFT taxa (tolerance values 0-2); the percentage 
of individuals from the most dominant taxon; the percent- 
age of insects from intolerant taxa (tolerance values 0-3); 
and the percentage of insects from tolerant taxa (toler- 
ance values 8- 10). Mayflies (Ephemeroptera), stoneflies 
(Plecoptera), and caddisflies (Trichoptera) are orders of 
stream invertebrates that can be particularly susceptible 
to changes in stream habitat complexity and water quality. 
Because some families in these orders are less sensitive, 
we also evaluated EFT taxa and overall taxa that are par- 
ticularly sensitive or insensitive to disturbance, based on 
tolerance values. Tolerance values represent the relative 
sensitivity of different invertebrate families within an or- 
der to aquatic disturbance and pollution generally but are 
not specific to the type of stressor (Harrington & Born 
2000). 

For Pacific.treefrogs, we examined larval and egg mass 
density at the scale of the stream and the scale of the 
habitat segment within streams. For abundance classes, 
we used the minimum number of individuals as a con- 
servative estimate of abundance (e.g., for class x > 50, 
we used 50). We used t tests and Mann-Whitney tests to 
test for relationships between treefrog density and both 
urbanization and crayfish presence. We report statistical 
results with a p  value of 0.10 or less because of the high 
variability inherent in these data, the low power of the 
nonparametric tests used for most of the abundance data, 
and most importantly to increase our power to detect 
biologically important effects. Statistical tests were per- 
formed with SYSTAT and SPSS (for the piece-wise regres 
sions) software (SPSS, Chicago, Illinois). 

Results 

Watershed Characteristics, Stream Plow, and Conductivity 

The percentage of urbanization in the watersheds varied 
from 0.0 to 37.5%, with a mean of 8.4 f 9.5% and a median 
of 5.9%. Stream gradient varied from 0.6% to 12.8%, with 
ameanof4.6f 3.4%andamedianof3.5%. 

Stream flow was not significantly related to gradient 
but was positively related to urbanization in.the ANOVA 
(urban/natural FIv29 = 5.33,p = 0.028) and showed a sig- 
nificant jump effect in the piece-wise regression analysis 
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(intercept difference: t = 1.98, p = 0.057). The interac- 
tion between gradient and urbanization was also signif- 
icant in the ANOVA (F1,29 = 5.33, p = 0.028). For low- 
gradient streams, flow was significantly higher in urban 
streams (mean of 1.27 m3/second) than in natural streams 
(mean of 0.1 1 m3/second), but there was no significant 
difference in high-gradient streams. Conductivity in urban 
streams (1643.3 microsiemens), was siwcantly higher 
than in natural streams (903.8 microsiemens) (Mann- 
Whitney U = 49,p = 0.005). The conductivity data could 
not be transformed for the ANOVA or piece-wise regres- 
sion analyses with gradient. 

Species Distribution 

In more urban watersheds, some native amphibians such 
as California newts and California treefrogs were con- 
spicuously absent from streams, whereas exotic aquatic 
species such as crayfiih and introduced fish species were 
often present (Table 1). In natural streams, species pres- 
ence was signiticantly more likely for California newts and 
California treefrogs and significantly less likely for exotic 
crayfish and fishes (newts x = 6.37,p = 0.012; California 
treefrogs x 2  = 5.22,p = 0.022; Fisher exact tests: craflsh 
p = 0.000, exotic fishp = 0.000). Western toads exhibited 
variability in distribution between years. In 2000, but not 
in 2001, toads were detected significantly more often in 
urban streams (Fisher exact tests: 2000 p = 0.034, 2001 
p = 0.130). Bullfrogs were present in only one stream, and 
Pacific treefrogs were found in every stream surveyed. 
The small overall sample size and skewed nature of the 
presence/absence data rendered logistic regression mod- 
els (incorporating both urbanization and stream gradient) 
inappropriate. 

Abundance 

Because Pacific treefrogs were present in every stream 
surveyed, we examined the abundance of larvae and egg 
masses relative to both urbanization and the presence 
of crayfish. At the stream scale, larval treefrog density 
was not related to crayfish presence (2000 Mann-Whitney 
U = 74,p ~0.521;  2001 U = 84,p =0.873) or to urban- 
ization in 2000 (U = 96, p =0.693), although in 2001 
larval density was marginally higher in urban streams 
(1.21 tadpoles/m vs. 0.82 tadpoles/m iri natural streams; 
t = - 1.704 df = 30, p = 0.10). Egg mass density was 
significantly lower in urban streams in 2001 (U = 183, 
p =0.014), when there were 0.254 egg masses/m in ur- 
ban streams and 0.395 egg masses/m in natural streams, 
but was not related to urbanization in 2000 (U = 103, 
p =0.453). Egg mass density was also simcantly lower 
in streams with crayfish both in 2000, with 0.081 egg 
masses/m in streams without crayfish versus 0.004 egg 
masses/m in streams with crayl5sh (U = 95.5,p =0.055), 
and in 2001, with 0.244 egg masses/m in streams without 
crayfish and 0.050 egg masses/m in streams with crayfish 
(U = 1 4 2 , ~  =0.013). 
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Table 1. Distribution of native amphibians and introduced aquatic species in streams in the Santa Monica Mountains and Simi Hills, California 

Native specie@ Introduced specie@ 

Sh-eam Ama developed (A)" TATO HI'CA BUBO HYRE GRAY RAG4 exotic fishes . 

Lang Ranch, north 
R11o Cornado Canyon 
Temescal Canyon 
Sullivan Canyon 
Big Sycamore Canyon 
U s  Virgenrs, north 
Wood Canyon 
La JoUa Canyon 
Rustic Canyon 
Solstice Canyon 
Cold Creek, upper 
Corral Canyon 
Arroyo Sequit 
Hamireiz Canyon 
Serrino Canyon 
Trancas Canyon 
Deer Creek 
Carlisle Canyon 
Zuma Canyon 
Newton Canyon 
'Tuna Canyon 
Cheeseboro Canyon 

Triunfo Canyon 8.26 X X X X X 
, Old Topnnga Canyon 9.42 X X X 

h n g  Kanch, south 10.79 X X 
Topanga Canyon, Upper 11.51 X X X 
Lqs Virgmes, south 12.28 X X X X 
Cold Creek, Lower 12.34 X X X 
Topanga Canyon, Lower 12.69 X X X X 
Lower Malibu Creek 14.95 X X X 
Erbes 16.37 X X X 
Liberty Canyon 17.57 X 
~Medea Creek, north 27.96 X X X X 
Lindero Canyon 36.77 X X X 
Medea Creek, South 37.54 X X X X 

"D~r~elopm~nt includes ind~utrtal, commercial, msidenttal, transportation, andfloodway areas. Stmams in uu,tersheds with >8% development 
air. classlfi%d as rrrban. 
b~b6re~/fiti~otls: TATO, Tkricha torosa; HYCA, Hyla cadaverina; HYRE, Hyla regilla; BIJBO, Bufo boreas; CRA): craypsh, Procambarus clarkii; RAGA, 
Rana catesbeiana. 

In streams that had both crayfish and Pacific treefrogs, 
at the scale of the stream habitat segment larval treefrog 
density was significantly higher in segments without cray- 
fish than in those'with them, both in 2000 (0.730 tad- 
poles/m without crayfish and 0.293 tadpoles/n~ with 
them, U = 2367, p < 0.001) and in 2001 (2.820 tad- 
poles/m without crayfish and 0.820 tadpoledm with 
them, Nlann-Whitney U = 3720, p < 0.001). 

Stream Habitats 

stream habitat was affected by urbanization (Table 2) and 
in some cases by gradient (Table 3). There was variation 
between years, but some effects were also consistent in 
both years, specifically the tendency for habitat segments, 
particularly runs, to be longer and for runs and pools to 
be deeper in urban streams. Overall, the effects of de- 

velopment were particularly strong in 2001, when urban 
streams had longer pools, riffles, and runs, a higher per- 
centage of the stream length in nins, and a lower per- 
centage of the habitat segments as pools but a higher 
percentage of them as runs (Table 2, Fig. 3). When gra- 
dient was also an important factor, some effects were 
difficult to test for in high-gradient streams because we 
had only two high-gradient urban streams. In a number of 
cases, however, particularly in 2000, urban low-gradient 
streams (n = 10) were significantly different from natu- 
ral low-gradient streams (n = 6) (e.g., for average stream 
segment length in 2000; Tables 2 & 3). 

Rased on the piece-wise regression analyses, the habi- 
tat changes relative to urbanization were related more to 
a jump effect (i.e., a largc change at about 8% watershed 
urbanization) than to a change in the slope of the relation- 
ship. There was never a significant difference in the slopes 
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Table 2. Stream habitat characteristics in urban and natural streams in the Santa Monica Mountains and Sh i  Hills, California 

S w a m  characteristic urban natural urban natural 

Average stream segment length (m) 
Average pool length (m) 
Average riffle length (In) 
Average run length (m) 
Stream length consisting of pools (%) 
Stream length consisting of riffles (%) 
Stream length consisting of runs (%) 
Segments that are pools (%) 
Segments that are riffles (%) 
Segments that are runs (%) 
Average pool depth (cm) 
Average riffle depth (cm) 
Average run depth (cm) 

"Slgnlflcant diffmnce between urban and rural, lowgradlent steams, 
b~lgnlflcant.diffe~nce between urban and rural steams at p < 0.01. 
CSigniflcant d i f fmce  between urban and rural steams at p < 0.10. 
d~ignijkant diffmnce between urban and r u ~ I  steams at p c 0.05. 

above and below 8%, but there was a statistically signif- 
icant intercept change in 2001 for average pool length, 
percentage of segments that were pools, and percentage 
of segments that were runs (Fig. 2a). Also, for the habitat 
variables that showed a significant effect of urbanization 
in the ANOVA (significant F test), in 11 of 13 cases (3 of 4 
in 2000 and 8 of 9 in 2001) the intercept difference was 
greater than the slope difference based on inspecting the 
t andp values (Table 3). In fact, there was little statistical 
evidence of continuous effects of urbanization on habitat; 
only 1 of 52 regression coefficients (26 variables x 2 years 
x 2 coefficients, urban and rural) computed for habitat 
variables were significantly different from 0 (average pool 
length in 2000; t = 2.634,~  = 0.015). 

Stream Permanence 

Although there was annual variation, urban streams con- 
sistently had less dry streambed than natural streams 
(Table 4). Urban streams were not significantly wetter 
than natural streams in 2000, which was an El Niiio 
year (streams with any dry: x 2  = 0.785,p = 0.376; per- 
cent stream length dry: Mann-Whitney U = 118,'p = 
0.278), but in 2001 and 2002 more natural streams had 
dry streambed and a greater percentage of the surveyed 
reaches were dry (2001 -streams with any dry: Fisher ex- 
act testp = 0.035; percent stream length dry: U = 156, 
p = 0.040; 2002-streams with any dry: x 2  = 6 . 6 5 , ~  = 
0.010; percent stream length dry: U = 224, p = 0.003). 
In 2002, a very dry year, most or all of the surveyed reach 

Bonferronl comparisons based on overall p = 0.05. 

greater dominance by the most common taxon and by 
more-tolerant taxa, and decreased percentages of more 
sensitive or intolerant taxa overall and within the EPT 
orders specifically. Within low-gradient streams, overall 
and EPT richness were also significantly lower in urban 
streams (Table 5). The piece-wise regression analyses for 
invertebrates were different from those for habitat vari- 
ables, in that urbanization effects seemed to be more re- 
lated to a change in slope than in intercept. Although 
there was a significant intercept difference for species 
richness, there was a significant slope difference for EPT 
taxa and for sensitive EPT taxa (Fig. 2b), and for four of 
the five variables where there was a signficant urbaniza- 
tion effect in the ANOVA, the slope difference was greater 
than the intercept difference (t andp values, Table 3). The 
slopes of the relationship between urbanization and inver- 
tebrate indices were also signiticantly different from zero 
in three cases for natural streams (richness, t = -2 .43 ,~  
= 0.022; EPT taxa, t = -2.56, p = 0.016; and sensitive 
EPT taxa, t = -2.47, p = 0.020) and in one case for ur- 
ban streams (richness, t = -2.31,p = 0.029). For every 
variable, the slope of the relationship with urbanization 
was greater for natural streams than for urban streams. 

The effect of stream gradient on invertebrates was con- 
sistently signiticant for five of the eight variables in both 
the categorical (ANOVA) and the continuous (piece-wise 
regression) analyses (Table 3). The proportion of EPT in- 
sects (EPT index) was not significantly related to urbaniza- 
tion, although it was related to gradient in both analyses. 

of some of the'natural streams was dry. 

Discussion 
Invertebrates 

Habitat Changes, Distribution, and Abundance ... . . 
Invertebrate cornrnkities also varied between streams 
and were related strongly to urbanization and stream gra- In urban streams the absence of some native amphibians 1. 
dient. Urban streams had lower invertebrate diversity, and the presence of exotic species such as crayAsh and . . . . . ; 
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Table 3. Statistical results for pieee-wise r e v i o n  analyses and two-way analysis of variance (ANOVA) for habitat variables in 2000 and 2001 and benthic macroinvertebrate community indices 2 
in 2001 for streams in the Santa Monica Mountains and Simi Hills, CaliforniaP 9 

R 
2000 R 

Piecewise regressionh t (p) Tuewqr &'OM F (p) 

slope dzgeemnce intercept difference gradient urbanizatiotz gradient interaction 

Habitat variables 
average stream segment length 0.094 (0.930) 1.220 (0.234) ns ns (urb>nat lo+) ns ns 
average pool length 0.589 (0.969) -0.756 (0.795) -2.30 (0.031) N ns ns 
average riffle length -0.290 (0.774) 0.980 (0.337) ns ns (urbznat lowc) ns ns 
average run length -0.485 (0.632) 1.430 (0.165) -2.1 1 (0.046) 5.100 (0 033) ns ns 
percent stream length in pools -0 744 (0.464) 0.560 (0.581) ns ns ns ns 

. percent stream length in riffles -1.160 (0.257) -0.022 (0.883) ns ns ns ns 
percent stream length in runs -0.722 (0.477) 0.729 (0.473) ns ns (urh>nat lo+) ns ns 
percent segments that are pools 0.483 (0.633) -0.654 (0.519) ns n s  rn ns 
percent segments that are riffles -0.833 (0.413) 0.705 (0.488) ns ns ns ns 
percent segments that are runs -0.319 (0.752) 0.193 (0.848) ns ns (urh>nat lo+) 3.770 (0.064) 3.430 (0.076) 
avenge pool depth 0.032 (0.974) 0.176 (0.862) ns 5.080 (0.034) ns ns 
average riffle depth 0.293 (0.772) 1.580 (0.126) ns 1 1.290 (0.003) ns ns 
average run depth -1 .I00 (0.283) 0.87 l(0.393) ns 7.810 (0.010) ns ns 

- - -- 

average stream segment length 
average p l  length 
avenge riffle length 
average run length 
percent stream length in pools 
percent stream length in riffles 
percent stream length in runs 
percent segments that are pools 
percent segments that are riffles 
percent segments that are runs 
avenge pool depth 
average riffle depth 
average run depth 

Invertebrate community indices ' 
richness 1.610(0.119) 2.030 (0.052) 2.370 (0.025) ns (urb<nat lo+) 4.640 (0.040) ns 
ElT'taxa 1.970 (0.059) 1.460 (0.156) 2.610 (0.014) 7.860 (0.009) ns ns (urb tnat lo+) 
EFT index (% EPT inds) 1.050 (0.301) 0.865 (0.394) 2.800 (0.009) ns 4.090 (0.053) 11s 

s 
sensitive EFT taxa 2.280 (0.031) -0.716 (0.480) 2.510 (0.018) 12.250 (0.002) 5.700 (0.031) ns 

P 
Shannon diversity 1.340 (0.192) -0.518 (0.609) ' ns 7.620 (0.010) ns ns # 
percent dominant taxon -0.986 (0.332) 0.629 (0.535) ns 4.400 (0.045) ns 

s. 
ns 3 

peicent intolerant taxa (TV 1-3) 0.858 (0.398) -0.856 (0.399) 2.36 (0.026) 6.150 (0.0 19) 4.280 (0.048) ns E, 

percent tolerant taxa (TV 8-10) 1.450 (0.159) -0.072 (0.943) ns 3.360 (0.0m n s .  5.590 (0.025) 

"Piece-wise regression analyses bad aiz urbanization cutoff of 8?? between urban and ~ h r m l  streams andgradient as a continuous second facfor Tu.'oway ANOVA factors included urbaizization 
(natqal and urban streaiirs with 8% cutoff) aizd gradient (bigb aid lowgradient stream with mediaiz gradient of 3.5% as tbe cutoff). Nonsign~Jimnt results are listed as -ns" except for slope and 

I 
intercept d i ~ m e s  izz tbe piecewise regrrssiom to furtber evaluate whetber threshold daJJmnces are dated to a yuiizp effect" or to a change in tl~e slope of the relationship (see text for details). 
b~lope d t ;B i ce  mearums whether the slope of the regression behueen urbanization and the depenrlcizt f fariable is significantly di;Bmzt between urban stmams (>8% watershed u&anization) and 

C 
9. 

m i u r i  streams ( ~ 8 %  urbanization). Intercept diflence measures wbetber there is a significant dz;B-e between where tbe urban streanz regression line and tbe natural sbvanz regression line s 
intercepts the vertiml line of t l~e cuto8; 8% watersbed urbanization 

s s 
CSigniJimnt dt;Ben?nce between urban and rural, low-gradient streams, bonfemni comparisons based on overall p = 0.05. 
d~quatic insect orders Epbememplera, Plecoptera, and Tricboptera. 
CTolerance values, a mearum of sensitivity to disturbance arzdpollution with 0 being most seiasitiw and 10 most tolemnt. V, 

D 
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9 

Natural streams 

ARROYO SOLSTICE 
SEQUIT 

Urban streams 

LINDERO MEDEA 
(SOUTH) 

Figure5 Schematic representation of habitat diversity 
(runs, rifles, andpook) in two urban and two 
natural streams in the Santa Monica Mountains and 
Simi Hilk of southern CalZfornZa. The rectangle with 
an X on Lindero Creek represents a culvert. 

Table 4. Stream permanence In urban and natural streams in the 
Santa Monica Mountains and Slmi Hllls, Califomla 

Year and Length of Streams with 
stream type dry stmam (%) dry bed (%) 

-- - 

2000 
urban 0.57 16.7 (2/12) 
natufal 8.22 33.3 (6/18) 

2001 
urban 0.00 
natural 5.79 

2002 
urban 4.41 23.1 (3/13) 
natural 38.11 68.2 (15/22) 

introduced fishes are striking. .Exotic crayfish also affect 
the abundance of Pacitic treefrogs, the most widely dis- 
tributed native amphibian. Macroinvertebrate communi- 
ties were also less diverse and weighted toward toler- 
ant species in urban streams. These faunal changes are 
most likely related to the signitkant differences in habitat 
structure, water quantity, and stream permanence asso- 
ciated with urban streams. The larger quantity of water 
in more urban streams is not surprising given increased 
water inputs in urban areas from, for example, water- 
ing lawns and gardens and washing cars and especially 
from increased runoff from impervious surfaces. These 
increased amounts of water most likely contribute to the 
changes in stream habitat structure that we saw, and both 
these factors have profound implications for populations 
of native and exotic species. In urban streams, habitat seg- 
ments are longer and a greater percentage of the stream 

Table 5. Macroinvertebrate community indices in urban and natural 
streams in the Santa Monica Mountains and Slmi Hills, California. 

2001 

urban natural 
(n = 13) (n = 20) 

Taxonomic richness 23.15a 29.40 
~ f l  taxa 5.0aa 9.40 
Percent EPT invertebrates 23.26 32.98 
Percent senstive EPT (W = 0-2) 0.97d 13.33 
Percent intolerant (TV = 0-3) organisms 1.03' 10.65 
Percent tolerant (TV = 8-10) organisms 13.34 9.90 
Percent most dominant taxon 45.91' 33.69 
Shannon diversity 1 . 6 5 ~  2.23 

aSignifiant difletwtce between urban and rural, loiu-gradient 
streams, bonferrvni comparisons based on overwll p = 0.05. 
b~qua#c insect orders Epbemaoptera, Plecoptwa, and Trfcboptera. 
CTolemnce values, a measure of sensitivi#y to disturbance and 
pollution witb 0 being most sensitive and 10 most tolerant. 
d~ignlfcant d i f l i c e  between urban and rural streams at p < 0.01 
eSignip~nt d t f lmce  between urban and rural streams at p c 0.05. 
f~ i~nl fcant  di@vnce between urban and rural streams at p c 0.10. . 
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consists of runs. Overall, the result is fewer pools and a 
general decrease in habitat complexity (Fig. 3). 

Determining the precise mechanisms behind the 
species distributions in these streams will require more 
detailed stud): but there is already information about 
some of the important interactions in this system. For 
example, crayf~sh can negatively affect populations of na- 
tive amphibians such as newts and treefrogs (Gamndt & 
Kats 1996; Goodsell & Kats 1999). For native species, a 
critical question is whether they wo~ild be present in the 
"urban" streams without the influences of development 
and exotic species. In the case of the Californi;~ newt, 
it seems likely that they would bet. In the Santa Monica 
Mountains and Simi Hills newts prefer pools for egg laying, 
a ~ ~ d  lower-gradient streams may have less pool habitat, 
but newts ;~lso lay eggs in slow-moving runs (Camradt & 
Kats 1997). California newts breed in "ponds, reservoirs 
and slow-flowing streams" (Stebbins 1985), and in some 
parts of their range, newts will breed in cattle ponds and 
other bodies of water that are not particularly pristine (I? 
C .  Trenham, personal communication). 

At least three factors are detrimental to newt popula- 
tions in urban streams. The increased quantity and flow 
of water and the concomitant increase in run habitat, de- 
crease in pools, and decrease in habitat diversity reduce 
highquality newt breeding habitat and negatively affect 
invertebrate prey communities. More permanent water in 
urban streams also allows increased presence and abun- 
dance of exotic predators, specifically crayf~sh. Although 
crajrfish presence does not exclude newts, dense crayfish 
populations can reduce and even eliminate newt repro- 
duction (Gamradt & Kats 1996). Finally, newts are highly 
visible, slow-moving animals that are easily collected by 
people. It is perhaps not surprising then that newts 
have been eliminated from virtually all urban streams in 
this area. At least 15 years ago, newts were present in 
two streams (Triunfo Canyon and Lower Malibu Creek), 
where we did not detect then1 (De Lisle et al. 1986). These 
streams were classified as urban in our study and now con- 
tain crayfish, introduced fishes, and in one case, bullfrogs. 

The distribution of California treefrogs may be more 
strongly related to specific habitats, but urbanization may 
still play a role. Of the 14 streams with California treefrogs, 
the avenge gradient was 6.7%. All 14 had a gradient 
greater than the 3.5% median, and the two urban streams 

'*had gradients of 4.8% and 4.9%. California treefrogs pre- 
fer streams with large boulders and significant rock pool 
habitat (Cunningham 1964; Dole 1974; Harris 1973, both 
of which were typical of many of the higher-gradient 
streams. Nonetheless, the stream habitat alteration that 
appears to frequently accompany development, specifi- 
cally an increase in run habitat and a decrease in pools, 
would be likely to negatively affect this species. Califor- 
nia treefrogs are also very closely associated with stream 
habitat, in one study never moving more than 10 m from 
the stream, and only 5 m during the active season (Harris 

1975); significant alteration of the streambed could re- 
duce or eliminate populations. As with newts, we did not 
detect California treefrogs in the highly modified streams 
of Triunfo Canyon and Lower Malibu Creek, where they 
were found before 1985 @e Lisle et al. 1986). 

Pdcific treefrogs were present in every stream we sur- 
veyed, even those with the highest percentage of develop- 
ment in the watershed. Pacific treefrog density was also 
high in some of the most urban streams. It is not surpris- 
ing that this species was the most prevalent amphibian 
in our surveys because it is a very widespread and adapt- 
able frog that has not suffered the significant declines 
of other amphibians in California (e.g., Fisher & Shaffer 
1996). Even Pacific treefrogs, however, were affected in 
this area: larval and egg mass densities were significantly 
lower in the presence of cra@sh, and these exotic preda- 
tors were more common in urban streams. Matthews et 
al. (2001) found that exotic trout species significantly re- 
stricted the distribution and reduced the abundance of 
Pacific treefrogs in the Sierra Nevada. Goodsell and Kats 
(1999) found Pacific treefrog tadpoles in 65% of the stom- . 
achs of exotic mosquitofish, and the presence of exotic 
fishes can reduce Pacific treefrog survival to near zero 
(Adams 2000). In the Washington studies, pond perma- 
nence by itself also reduced the survival and presence of 
native anurans (Adams 1999, 2000), a factor that could 
be leading to detrimental effects on this species in more 
permanent urban streams. 

Our stream surveys were probably not the most effec- 
tive tool for measuring the distribution and abundance 
of western toads. Toads often breed in ponds or small 
pools, and although we detected them in some of our 
streams, often we found them in only a few places or in 
a side pool, or we detected few individuals. Toads were 
most likely breMing in other pools and possibly human- 
made ponds (e.g., on golf courses) that we did not sur- 
vey. Toads also can breed and develop quickly, so multi- 
ple visits within a year would be more effective for de- 
tection. '?heir association with urban streams, at least in 
2001, may be related to an association with lower-gradient 
streams, where ephemeral pools may be more likely to 
form. OvenU, stream gradient was significantly lower in 
streams with toads (0.025 with toads vs. 0.056 without 
toads, t = 3.33, df = 32.8, p = 0.002). Because of their 
more terrestrial habits, fast development time, and abil- 
ity to breed in other, often ephemeral bodies of water, 
toads may be less affected than other native amphibians 
by the habitat and flow changes and introduced aquatic 
predators associated with urban streams. However, other 
effects of urbanization such as terrestrial habitat loss and 
fragmentation and the loss of ephemeral pools could neg- 
atively affect toads. 

The presence of introduced species such as crayfish, 
exotic fishes, and bull€rogs generates two imponant ques- 
tions: How did they get into a stream? Why do they per- 
sist? Most likely these species were dropped off by people 

Conservation Biology 
Volume ", No. ', 2005 



12 Urbanization and Stream Amphibians Riley el al. 

using them as fish bait or releasing pets. Bait-bucket in- 
troductions are a common potential mechanism of intro- 
duction for many aquatic animals, but they are difficult to 
document. Although the cause of the introduction is im- 
portant in terms of preventing future instances, the more 
critical issue is why these animals persist. Permanent wa- 
ter is almost certainly the most important factor in exotic 
persistence. The climate in southern California is charac- 
terized by a long, dry summer, and many of the natural 
streams in the area are ephemeral. The increased likeli- 
hood of permanent water in urban streams (Table 4) cou- 
pled with the increased likelihood of introductions be- 
cause of the higher human density could explain why so 
many of the urban streams have exotic species. Trancas 
Creek, the one natural stream with cra@sh, is the excep 
tion that proves the rule. At the top of Trancas Creek is the 
Malibu golf club. The golf club ponds have crayAsh pop 
ulations that provide a recurring source of propagules, 
and golf-course maintenance generates perennial water 
availability. 

Benthic macroinvertebrate communities were also sig- 
nificantly altered in urban streams, where they were 
less diverse and consisted more of disturbance-tolerant 
species and less'of sensitive EPT taxa. Although more 
intensive monitoring would be necessary to reliably mea- 
sure waterquality differences and their potential effects 
on invertebrates, the habitat changes, specifically the 
decrease in stream habitat diversity, associated with ur- 
ban streams would definitely adversely affect invertebrate 
communities. 

Stream Gradient and Urbanization Threshold Effects 

Stream gradient can be an important determinant of 
stream ecological characteristics, and this was true for 
macroinvertebrate communities in particular in streams 
in the Santa Monica Mountains (Table 3). For habitat 
variables, gradient was rarely significant, although lower- 
gradient streams generally had more runs and longer pools 
and runs in 2000. 

A confounding problem in our study, and possibly in 
other studies of development and stream ecology, is that 
stream gradient and urbanization are strongly negatively 
correlated (see also Morley & Karr 2002). Because our 
goal was to survey the entire region, we did not select 
only the most comparable streams. Therefore it is diffi- 
cult for us to conclude as much about the effects of ur- 
banization on high-gradient streams because we had only 
two streams in this category. The strong negative correla- 
tion between urbanization and gradient is not surprising, 
given that it is much easier to build on ground with grad- 
ual slopes and people like to live and work near water. 
This trend is especially dangerous for organisms like am- 
phibians that require intact aquatic systems. 

The effects of urbanization on amphibian distribution, 
stream habitat, and macroinvertebrate communities a p  
peared to be related to a threshold level of development 

within the watershed more than to the absolute level of 
development. Differences between urban and natural str- 
eams were often signiftcant, but coefficients in the piece- 
wise regression analyses were generally not. In other words, 
below about 8% watershed development, the effects of 
development may not yet be visible, but once this level of 
development was reached significant changes occurred 
and further effects were not as great as the jump across 
the threshold. Interestingly, the type of threshold effects 
may be different for macroinvertebrate communities than 
for habitat. For habitat the change around 8% urbanization 
seemed to be related more to a jump in the value of the 
variable rather than to a change in the slope or strength 
of the relationship. For invertebrates, the change in slope 
was generally more important than a jump effect. Two 
facts, that for a number of invertebrate indices the slope 
for natural streams was signiftcantly different from zero, 
and that the natural slopes were always greater than the 
urban slopes, suggest that urban impacts on invertebrate 
communities may actually start below the 8% threshold 
apparent for habitat changes and amphibian and invasive 
species distributions. 

The threshold effect of urbanization has been detected 
in other studies of urban streams (Paul & Meyer 2001), 
although in Santa Monica Mountain streams the threshold 
level appears to be at the low end of the 10- 15% seen else- 
where. Stream communities in arid areas such as deserts 
or Mediterranean ecosystems may be particularly suscep- 
tible to urban impacts because the increased regularity 
of water flow increases stream permanence beyond that 
of natural conditions. In North Carolina the abundance 
of two plethodontid salamanders decreased with increas- 
ing watershed disturbance (including both agricultural 
and urban development), and for one species, the south- 
ern two-lined salamander (Eutycea cirrlgera), there was 
a strong threshold effect at 20% disturbance (Willson & 
Dorcas 2003). 

Conservation Management Implications 

Land managers in urban areas should be aware that urban 
development can have profound implications for aquatic 
communities and that these effects may lie manifested 
before they are expected. A relatively low level of de- 
velopment, as little as 10% or even 8%, as in our study, 
may be enough to significantly affect the system. Given 
the threshold nature of the effects, arresting watershed 
development just after the threshold is reached may be 
too late. Also, development does not have to be next 
to the riparian area itself, or even directly upstream, to 
have an effect; development within the watershed over- 
all is the most significant factor. Directly addressing this 
issue for amphibians in the Southeast, Willson and Dor- 
cas (2003) found that development within three different 
buffer zones regularly used in land-use planning had no 
effect on amphibian populations, whereas overall water- 
shed development had a strong impact. Morley and Karr 
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(2002) also found that, while local effects can also be 
important, watershed development was a better predic- 
tor of stream changes than local development. 

Those concerned with amphibian conservation must 
similarly be aware of the effects of urbanization on stream- 
dwelling species. Urban impacts on stream communities 
in general and on amphibian communities in particular 
may be especially severe and occur especially easily in 
arid environments, where the extra inputs of water in 
urban areas represent a great departure from the natural 
hydrological regime. Flow and permanence changes can 
then greatly facilitate the: establishment of exotic species 
with the accompanying daruage to native communities 
(e.g., Eby et al. 2003). 

Our results indicate that monitoring for amphibians 
and exotics should be included as a regular component 
of stream-monitoring protocols. Although physical and 
chemical measures of stream conditions are clearly im- 
portant, whenever possible it is desirable to measure bi- 
ological conditions directly (Morley & Karr 2002). Fre- 
quently, biological conditions are evaluated by integrat- 
ing multiple measlires into an index of biological in- 
tegrity, including measures of taxa such as algae, fish, 
and aquatic invertebrates. Both the evaluation of overall 
stream health and amphibian conservation woulcl benefit 
greatly from including amphibians in the biological as- 
sessment of streams in general and of urban streams in 
particular. 
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Appendix 7: 
Index of Biological (IBI) Scores 

7-A: CDFG, LA County, Ventura County, & Heal the Bay Data 
, ,  . 7-B: CDFG IBI Study (Ode et al.) 

7-C: Map of Low IBI Scores in Calleguas Creek Watershed 



Appendix 7-A: Region 4 IBI Scores 
REGION 4 CDFG IBI SCORES 

. . 

Table 1: IBI scores for Region 4 calculated in a CDFG study. Ode, P.R., A.C. Rehn and J.T. May., A 
Quantitative Tool for Assessing the integrity of Southern Coastal California Streams, Envlmnmental 
Management. 35:493-504 (2005). 

1: IBI Scores are normalized 
2: Only scores in "poor" and "very poor" ranges are presented. 

LA COUNTY IBI SCORES 

' ranaes. Los 
Angeies County. Los Angeles county)994-2005 Integrated ~ e c e i v l n ~  Water (miacts ~eport, (2005). 

1: Scores are normalized to a scale of 0-100 
NA: not sampled due to dry conditions 



VENTURA COUNTY 161 SCORES 

--- 

Ventura River - Main St Bridge r 31 
Ventura River - Fnstnr Park I A7 

IVentura River - Below Matilija I I 

Rv Confluence 
Son Antonio Creek - Lion Canyon 
uls San Antonio 
San Antonio Creek - uls Lion 
Canyon 
San Antonio Creek - Stewart 

N A 

N A 

45 

Canyon uls San Antonio 
San Antonio Creek - uls Steward 
Canyon Creek 
North Fork Matiliia Creek - uls 

54 

53 

L. .".'. " '.:' .. ' 

- .  .. < . . , 

.. , 

l~a t i l i ja  Creek - Above ~ornmunityl * N A ~  
Table 3: IBI scores for Ventura County. Highlighted scores are in the "poor" or "very poor" ranges. 

, 

Ventura County Watershed Protection District, Ventura River Watershed 2004 Bioassessrnent 
Monitoring Report, (2005). 

Ventura Rv confluence . 
North Fork Matilija Creek - At 

NA: not sampled due to dry conditions 

50 

Matilija Creek - Below Community 

MALlBU CREEK WATERSHED IBI SCORES 

gauging station 64 

39 

Table 4: IBI scores for Malibu Creek Watershed. Highlighted scores are in the "poor" or "very poor" 
ranges. Heal the Bay, Watershed Assessment of Malibu Creek: Final Report, (2005). 
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ABSTRACT I We developed a benthic macroinvertebrate 
i"dex of biological integrity (6-161) for the semiarid and 
populous southern California coastal region. Potential refer- 
ence sites were screened from a pool of 275 sites, first with 
quantitative GIS landscape analysis at several spatial scales 
and then with local condition assessments (in-stream and 

riparian) that quantified stressors acting on study reaches. 
We screened 61 candidate metrics for inclusion in the B-IBI 
based on three criteria: sufficient range for scoring, respon- 
siveness to watershed and reach-scale disturbance gradi- 
ents, and minimal correlation with other responsive metrics. 
Final metrics included: percent collector-gatherer + collector- 
filterer individuals, percent noninsect taxa, percent tolerant 
taxa, Coleoptera richness, predator richness, percent intol- 
erant individuals, and EPT richness. Three metrics had lower 
scores in chaparral reference sites than in mountain refer- 
ence sites and were scored on separate scales in the B-IBI. 
Metrics were scored and assembled into a composite B-IBI, 
which was then divided into five roughly equal condition 
categories. PCA analysis was used to demonstrate that the 
6-181 was sensitive to composite stressor gradients; we also 
confirmed that the B-IBI scores were not correlated with 
elevation, season, or watershed area. Application of the B-IBI 
to an independent vafidation dataset (69 sites) produced 
results congruent with the development dataset and a sep- 
arate repeatability study at four sites in the region confirmed 
that the 6-161 scoring is precise. The SoCal B-181 is an 
effective tool with strong performance characteristics and 
provides a practical means of evaluating biotic condition of 
streams in southern coastal California. 

Assemblages of freshwater organisms (e.g., fish, 
macroinvertebrates, and periphyton) are commonly 
used to assess the biotic condition of streams, lakes, 
and wetlands because the integrity of these assem- 
blages provides a direct measure of ecological condi- 
tion of these water bodies (Karr and Chu 1999). Both 
multimetric (Karr and others 1986; Kerans and Karr 
1994; McCormick and others 2001; Klemm and others 
2003) and multivariate (Wright and others 1983; 
Hawkins and others 2000; Reynoldson and others 
2001) methods have been developed to characterize 
biotic condition and to establish thresholds of ecolog- 
ical impairment. In both approaches, .the ability to 

recognize degradation at study sites relies on an 
understanding of the organismal assemblages expected 
in the absence of disturbance. Thus, the adoption of a 
consistent and quantifiable method for defining ref- 
erence condition is fundamental to any biomonitoring 
program (Hughes 1995). 

Southern California faces daunting challenges in 
the conservation of its freshwater resources due to its 
aridity, its rapidly increasing human population, and its 
role as one of the world's top agricultural producers. In 
recent years, several state and federal agencies have 
become increasingly involved in developing analytical 
tools that can be used to assess the biological and 
physical condition of California's streams and rivers. 
,For example, the US Environmental Protection Agency 

KEY WORDS: Benthic macroinvertebrates; 8-IBI; Biomonitoring; (EPA), the US Forest Selvice (USFS), and California,s 
~editerranean climate 

state and regional Water Quality Control Boards 

Published online May 10, 2005. (WQCBs) have collected fish, periphyton and benthic 
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quality assessment and management programs. To- 
gether, these agencies have sampled BMIs from thou- 
bdnds of sites in California, but no analysis of BMI 
assemblage datasets based on comprehensively defined 
regional reference colrditions has yet been under- 
taken. In the only other large-scale study within the 
state, Nawkins and others (2000) developed a predic- 
tive model of biotic integrity for third- to fourth-order 
streams on USFS lands in three montane regions in 
northern California. This ongoing effort (Hawkins 
unpublished) is an important contribution to bioas- 
sessnient in the state, but the emphasis of this work has 
been concentrated on logging impacts within USFS 
lands. The lack of a broadly defined context for inter- 
pretation of BMI-based binassessment remains the 
single largest impediment to the development of hi- 
ocriteria for the majority of California streams and 
rivers. This article presents a benthic index of biotic 
integrity (BIBI) for wadeable streams in southern 
coastal California assembled from BMI data collected 
i l l  the region by the USFS, EPA, and state and regional 
IVQCBs between 2000 and 2003. 

* ._ . . . 
Methods 

Study Area 

The Southern Coastal California BIBI (SoCal 5 
1RI) was developed for the region bounded by Mon- 
terey County in the north, the Mexican border in the 
south, and inland by the eastern extent of the 
soutliern Coast Ranges (Figure 1). This Mediterra- 
nean climate region comprises two Level 111 ecore- 
gions (Figure 1; Omernik 1987) and shares a 
common geology (dominated by recently uplifted and 
poorly consolidated marine sediments) and hydrology 
(precipitation avenges 10-20 in./year in' the lower 
elevat~ons and 20-30 in./year in upper elevations, 
reaching 30-40 in./year in the highest elevations and 
in so~nc  isolated coastal watersheds (Spatial Climate 

'Analysis Service, Oregon State University, 1nnv.cli- 
matesource.com). The human pop~~lation in the re- 
gion was approximately 20 millio~l in 2000 and is 
projected to exceed 28 million by 2025 (California 
Department of Finance, Demographic Rese;\rch Unit, 
w\.vw.dof.ca.go\r). 

Field Protocols and Combining Datasets 

The SoCal B-IBI is based on DM1 and physical hab- 
itat data collected from 275 sites (Figure 1) using the 3 
protocols described in the follolving subsections. Sites 
were sampled during base flow periods between April 
and October of 2000-2003. 

0 Development Set, Reference 
Development Set, Test Ske 

A Valldatlon Set, Reference 
A Vslldatlon Sat, Test Sltee 

Southern Calltomla Mountains 
0 Chaparral and Oak Woodlands 

F I ~ " &  1. Map of study area'showing the location of the 
study area within California, the distribution of test and ref- 
erence sites and development and validation sitcs, and the 
hol~ndaries of the avo main ecorcgions in the study area. 

Califmia Stream Bioassessment Protocol (CSBP, 144 
sites). Several of the regional WQCBs in southern 
coastal Califor~iia have implemented biomonitoring 
programs in their respective jurisdictions and have 
collected BMIs according to the CSBP (Hanington 
1999). At CSBP sites, three riffles within a 100-m reach 
were randomly selected for sampling. At each riffle, a 
transect was established perpendicular to the flow, 
from which three separate areas of 0.18 rn2 each were 
sampled ~~pstream of a 0.3-m-wide D-frame net and 
composited by transect. A total of 1.82 m2 of substrate 
was sampled per reach and 900 organisms were sub- 
sampled from this material (300 organisms were pro- 
cessed separately from each of 3 transects). Water 
chemistry data were collected in accordance with the 
protocols of the different regional WQCBs (Puckett 
2002) and qualitative physical habitat characteristics 
were measured according to Barbour and others 
(1999) and Hanington (1999). 

USE (56 sites). The USFS sampled streams on na- 
tional forest lands in southern California in 2000 and 
2001 using the targeted riffle protocol of Hawkins and 
others (2001). All study reaches were selected non- 
randomly as part of a program to develop an inter- 
pretive (reference) framework for the results of stream 
biomonitoring studies on national forests in California. 
RMIs were sampled at study reaches (containing at 
least four fast-water habitat units) by disturbing two 
separate 0.09-m2 areas of substrate upstream of a 0.3-m- 
wide D-frame net in each of four separate fast-water 
units; a total of 0.72 m2 was disturbed and all sample 
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material from a reach was composited. Field crews used 
a combination of qualitative and quantitative measures 
to collect physical habitat and water chemistry data 
(Hawkins and others 2001). A 5OO-organism subsample 
was processed from the composite sample and identi- 
fied following methods described by Vinson and Haw- 
kins (1996). 

Environmental Monitoring and Assessment Program 
( E m  75 sites). The EPA sampled study reaches in 
southern coastal California from 2000 through 2003 as 
part of its Western EMAP pilot project. A sampling 
reach was defined as 40 times the average stream width 
at the center of the reach, with a minimum reach 
length of 150-m and maximum length of 500-m. A BMI 
sample was collected at each site using the USFS 
methodology described earlier (Hawkins and others 
2001) in addition to a standard EMAP BMI sample (not 
used in this analysis). A 500-organism subsample was 
processed in the laboratory according to EMAP stan- 
dard taxonomic effort levels (Klemm and others 1990). 
Water chemistry samples were collected from the 
midpoint of each reach and analyzed using EMAP 
protocols (Klemm and Lazorchak 1994). Field crews 
recorded physical habitat data using EPA qualitative 
methods (Barbour and others 1999) and quantitative 
methods (Kaufmann and others 1999). 

As part of a methods comparison study, 77 sites were 
sampled between 2000 and 2001 with both the CSBP 
and USFS protocols. The two main differences between 
the methods are the area sampled and the number of 
organisms subsampled (discussed earlier). To deter- 
mine the effect of sampling methodology on assess- 
ment of biotic condition, we compared the average 
difference in a biotic index score between the two 
methods at each site. Biotic index scores were 
computed with seven commonly used biotic metrics 
(taxonomic richness, Ephemoptera, Plecoptera, and 
Trichoptera (EPT) richness, percent dominant taxon, 
sensitive EPT individuals, Shannon diversity, percent 
intolerant taxa, and percent scraper individuals) 
according to the following equation: 

where xi is the site value for the ith metric, x is the 
overall mean for the ith metric, and SEMi is the stan- 
dard error of the mean for the ith metric. A score of 
zero is the mean value. 

Because USFSstyle riffle samples were collected at 
all EMAP sites, only two field methods were combined 
in this study. All EMAP and CSBP samples were col- 
lected and processed by the California Department of 
Fish and Game's Aquatic Bio~sessment Laboratory 
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(ABL) and all USFS samples were processed by the US 
Bureau of Land Management's Bug' Lab in Logan, 
Utah. Taxonomic data from both labs were combined 
in an MS Access@ database application that standard- 
ized BMI taxonomic effort levels and metric calcula- 
tions, allowing us to minimize any differences between 
the two labs that processed samples'. Taxonomic effort 
followed standards defined by the California Aquatic 
Macroinvertebrate Laboratory Network (CAMLnet 
2002; www.dfg.ca.gov/cabw/camlnetste.pdf) . Sites with 
fewer than 450 organisms sampled were omitted from 
the analyses. 

Screening Reference Sites 

We followed an objective and quantitative reference 
site selection procedure in which potential reference 
sites were first screened with quantitative Geographical 
Information System (GIs) land-use analysis at several 
spatial scales and then local condition assessments (in- 
stream and riparian) were used to quantify stressors 
acting within study reaches. We calculated the pro- 
portions of different land-cover classes and other 
measures of human activity upstream of each site at 
four spatial scales that give unique information about 
potential stressors acting on each site: (1) within 
polygons delimiting the entire watershed upstream of 
each sampling site, (2) within polygons representing 
local regions (defined as the intersection of a 5-km- 
radius circle around each site and the primary wa- 
tershed polygon), (3) within a 120-m riparian zone on 
each side of all streams within each watershed, and (4) 
within a 120-m riparian zone in the local region. We 
used the ArcVied (ESRI 1999) extension ATtILA 
(Ebert and Wade 2002) to calculate the percentage of 
various land-cover classes (urban, agriculture, natural, 
etc.) and other measures of human activity (population 
density, road density, etc.) in each of the four spatial 
areas defined for each site. Two satellite imagery 
datasets from the mid-1990s were combined for the 
land-cover analyses: California Land Cover Mapping & 
Monitoring Program (LCMMP) vegetation data (Cal- 
VEG) and a recent dataset produced by the Central 
Coast Watershed Group (Newman and Watson 2003). 
Population data were derived from the 2000 migrated 
TIGER dataset (California Department of Forestry and 
Fire Protection, www.cdf.ca.gov). Stream layers were 
obtained from the US Geological Survey (USGS) Na- 
tional Hydrography Dataset (NHD). The road network 
was obtained from the California Spatial Information 
Library (CaSIL, gis.ca.gov) and elevation was based on 
the USGS National Elevation Dataset (NED). Fre- 
quency histograms of land-use percentages for all sites 
were used to establish subjective thresholds for elim- 



Table 1. List of minimum or maximum landuse tershed-scale and reach-scale disturbance variables, and 
thresholds used for reiectina potential reference sites 

Stressor metric Definition Threshold 

Percentage of 
naruriil la~lcl 
use at the local 
scale 

Percental of urban 
land 
use at the local 
scale 

Percentage of total 
agriculture at the 
local scale 

Road dcnsity at the 
local scale 

Population density 
(2000 census) at 
the local scale 

Percentage of natural 
Ianduse at the 
watershed scale 

Percentage of urban 
landuse at the 
watershed scale 

Percentage of total 
agricultrire at the 
watershed scale 

Road density at the 
watershed scale 

Population density 
(2000 census) at 
the watershed scale 

inating sites from the potential reference pool 
(Table 1). Sites were further screened from the refer- 
ence pool on the basis of reach-scale conditions 
(obvious bank instability or erosion/ sedimentation 
pruhlems, evidence of mining, dams, grazing, recent 
fire, recent logging). 

Eighty-eight sites passed all the land-use and local 
conditio~~ screens and were selected as reference sites, 
leaving 187 siles in the test group. We randomly di- 
vided the full set of sites into a development set (206 
sites total: 6G reference/l40 test) and a validation set 
(69 sites total: 22 reference/47 test). The development 
set was used to screen metrics and develop scoring 
ranges for component RIB1 metrics; the validation set 
was used for an independent evaluation of BIB1 per- 
formance. 

Screening Metrics and Assembling the B-IBI 

Sixt.y-one metrics were evaluated for possible use in 
the SoCal B-1BI (Table 2). A multistep screening pro- 
cess was used to evaluate each metric for (1) sufficient 
range to bc used in scoring, (2) responsiveness to wa- 

(3) lack of correlation with other responsive metrics. 
Pearson correlations between all watershed-scale 

and reach-scale disturbance gradients were used to 
define the smallest suite of independent (nonredun- 
dant) disturbance variables against which to test bio- 
logical metric response. Disturbance variables with 
correlation coefficients (r1 2 0.7 were considered 
redundant. Responsiveness was assessed using visual 
inspection of biotic metric versus disturbance gradient 
scatterplots and linear regression coefficients. Metrics 
were selected as responsive if they showed either a 
linear or n "wedge-shaped" relationship with distur- 
bance gradients. Biological metrics often show a 
"wedge-shaped" response rather than a linear re- 
sponse to single disturbance gradients because the 
single gradient only defines the upper boundary of the 
biological response; other independent disturbance 
gradients and natural limitations on species distribu- 
tions might result in lower metric values than expected 
from response to the single gradient. Biotic metrics 
and disturbance gradients were log-transformed when 
necessary to improve normality and equalize variances. 
Metrics that passed the range and responsiveness tests 
were tested for redundancy. Pairs of metrics with 
product-moment correlation coefficients lr1 2 0.7 
were considered redundant and the least responsive 
metric of the pair was eliminated. 

Scoring ranges were defined for each metric using 
techniques described in Hughes and others (1998), 
McCormick and others (2001), and Klemm and others 
(2003). Metrics were scored on a 0-10 scale using sta- 
tistical properties of the raw metric values from both 
reference and nonreference sites to define upper and 
lower thresholds. For positive metrics (those that in- 
crease as disturbance decreases), any site with a metric 
value equal to or greater than the 80th percentile of 
reference sites received a score of 10; any site with a 
metric wlue equal to or less than the 10th percentile of 
the nonreference sites received a score of 0; these 
thresholds were reversed for negative metrics (20th 
percentile of reference and 90th percentile of nonre- 
ference). In both cases, the remain'ing range of inter- 
mediate metric values was divided equally and assigned 
scores of 1 through 9. Before assembling the BIBI, we 
tested whether any of the final metrics were signifi- 
cantly different between chaparral and mountain ref- 
erence sites in the southern California coastal region, 
in which case they would require separate scoring 
ranges in the BIBI. Finally, an overall BIBI score was 
calculated for each site by summing the constituent 
metric scores and adjusting the BIBI to a 100-point 
scale. 



Table 2. The 61 BMI metrics screened for use in the SoCal IBI 

Disturbance variables 

Total 
Channel Bank Percent Dissolved Total Total Range 

Candidate metrics U-index-W P a m  Purb-L RdDens-L Alteration Stability Fines Solids Phosphorus Nitrogen Test 

Taxonomic group metrics 

Coleoptera richness* M w M S S - - - - - P 

Crustacea + Mollusca richness 
Diptera richness 
Elmidae richness 
Ephemerellidae richness 

. Ephemeroptera richness 

EPT richness* S S S S S S S S - S P 

Hydropsychidae richness - - w - S - - - - - F 
Percent Amphipoda individuals - - - - - - - - - - P 
Percent Baetidae individuals - - - - w - - - - - P 
Percent Chironomidae individuals - - - - - - - - M - P 
Percent Corbicula individuals - - - - - - - - - - P 
Percent Crustacea individuals 
Percent Diptera individuals 
Percent Elmidae individuals 
Percent Ephemeropten individuals 
Percent EPT individuals 
Percent Gatropoda individuals 
Percent ~los&somatidae individuals 

. . 
Percent Hydropsychidae individuals 
Percent Hydroptilidae individuals 
Percent Mollusca individuals 
Percent non-B&is/Falltemr 
Ephemeroptera individuals 

Percent non-Hydmpsyche - - - M w w - - - - F 
Hydropsychidae individuals 

Percent non-Hydmpsyche/Cheumatopsyche w w - M w M M w - - P 
Trichoptera individuals 

Percent non-insect Taxa* M w M M w - - - w M F 

Percent Oligochaeta individuals - - - - w - - - - - P 
Percent Perlodidae individuals - - - w w - - - - F 
Percent Plecoptera individuals - - - M M M M M w S P 
Percent Rhyacophilidae individuals - - - w S S w - - M F 
Percent Simuliidae individuals - w - w S w - - - P 
Percent Trichoptera w - - M M M M w w - P 
Plecoptera richness M S w M w w M S - S F 
Total taxa richness M M w S w w w w w M P 
Trichoptera richness S S S S S M S w - w P 



Table 2. Continued. P 

Disturbance variables 

Total 
9 u 

Channel Bank Percent Dissolved Total Total Range 
Candidate metrirs U-index-W Pagt-W R~rb-L RdDens-L Alteration Stability Fines Solids Phosphorus Nitrogen Test <D 

3~ 
Functional feeding metrics an 
Collector (filterers) richness 1v - M S S M w - - - F 

- - - - - - - Collector (gatherers) richness w P 4 
Percent collector (filterer) + collector 
(gatherer) individuals* 

Percent collector (filterer) individuals 
Percent collector (gatherer) individuals 
Percent predator individuals 
Percent scraper.individuals 
Percent scraper minus snails individuals 

- Percent shredder individuals 

Predator richness* S S .  w M w - - S - M P 

Scraper richness 
Shredder richness 

Tolerance metrics 

M w w S w - Average tolerance value M - - w P 
Intolerant EPT richness M w w M S - .  S S - S P 
Intolerant taxa richness M w w M S M S S - S P 

. Percent intolerant Diptera indiliduals ' - - - - - - - - - F 

Percent intolerant individuals* M w - M S M M S - M P 

Percent intolerant scrapcr indiliduals - - - w M w w w - - P .  
Percent of intolerant Ephemeroptera individuals - - - w w - w w - - P 
Percent of intolerant T & I O ~ ~ &  individuals w - - w w w w - - P 
Percent sensitive EPT individuals w w - M M . M  M M w M P 
Percent tolerant individuals - - - - - w w - - P 

Percent tolerant taxa* w - w M - - - W - M P 

Tole.mnt t a e  richness - - - - - M .  - - - - P 

Percent dominant taxon 
Shannon Diversity Index 
- -- - - ~ -  ~ 

Note: Each metric is indicated as having either no response (-), weak response (w), moderate response (M), or strong response ( S )  to each of eleven minimally correlated dis&ance variables 
and whether each metric passed (P) or failed (F) the range test The final seven minimally correlated metrics are indicated with an asterisk (*). 
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Table 3. Scoring ranges for seven component metrics in the SoCal B-IBI 

% Collector %' Intolerant 
Coleoptera EPT taxa Predator individuals individuals 

Metric taxa taxa % Noninsect % Tolerant 
score (all sites) . 6  8 (all sites) 6 8 6 8 taxa (all sites) taxa (all sites) 

10 >5 >17 >18 >12 0-59 0-39 25-100 42-100 0-8 0-4 
9 1617  17-18 12 60-63 40-46 23-24 37-41 9-12 5-8 
8 5 15 16 11 6 4 6 7  47-52 21-22 32-36 13-17 9-1 2 
7 4 13-14 14-15 10 68-71 53-58 19-20 27-31 18-21 13-16 
6 11-12 13 9 72-75 59-64 16-18 23-26 22-25 17-19 
5 3 9-10 11-12 8 76-80 65-70 13-15 19-22 2629  20-22 
4 2 7-8 10 7 81-84 71-76 10-12 14-18 30-34 23-25 
3 5-6 8-9 6 85-88 77-82 7-9 10-13 35-38 2629  
2 1 4 7 5 89-92 83-88 4-6 6 9  39-42 30-33 
1 2-3 5-6 4 93-96 89-94 1-3 2-5 43-46 34-37 
n o 0-1 0-4 0-3 97-100 95-100 0 0-1 47-100 38-100 
- 

Note: Three metrics have separate scoring ranges for the two Omernik Level 111 ecoregions in southern coastal California region (6 = chapanal 
and oak woodlands, 8 = Southern California mountains). 

Validation of B-IBI and Measurement of 
Performance Characteristics 

To test whether the distribution of BIBI scores in 
reference and test sites might have resulted from 
chance, we compared score distributions in the devel- 
opment set to those in the validation set. We also 
investigated a separate performance issue that ambient 
bioassessment studies often neglect: spatial variation at 
the reach scale. Although our use of a validation 
daaset tests whether the BIBI scoring range is 
repeatable (Fore and others 1996; McCormick and 
others 2001), we designed a separate experiment to 
explicitly measure index precision. Four sites were re- 
sampled in May 2003. At each site, nine riffles were 
sampled following the CSBP, and material from ran- 
domly selected riffles was combined into three repli- 
cates of three riffles each. BIBI scores were then 
calculated for each replicate. Variance among these 
replicates was used to calculate the minimum detect- 
able difference (MDD) between two BIBI scores based 
on a twosample ttest model (Zar 1999). The index 
range can be divided by the MDD to estimate the 
number of stream condition categories detectable by 
the BIBI (Doberstein and others 2000; Fore and others 
2001). 

Results 

Combining Datasets 

Unmodified CSBP samples (900 count) had sig- 
nificantly higher biotic condition scores ( t  = -6.974, P 
< 0,0001) than did USFS samples (500 count). How- 
ever, there was no difference in biotic condition 
scores between USFS samples and CSBP sam~les that 

were randomly subsampled to reduce the 900 count 
to 500 ( t  = -0.817, P = 0.416). Thus, data from both 
targeted-riffle protocols were combined in BIBI 
development. 

Selected Metrics 

Ten nonredundant stressor gradients were selected 
for metric screening: percent watershed unnatural, 
percent watershed in agriculture, percent local wa- 
tershed in urban, road density in local watershed, 
qualitative channel alteration score, qualitative bank 
stability score, percent fine substrates, total dissolved 
solids, total nitrogen, and total phosphorous. Twenty- 
three biotic metrics that passed the first two screens 
(range and dose response) were analyzed for redun- 
dancy with Pearson product-moment correlation, and 
a set of seven minimally correlated metrics was selected 
for the BIBI: percent collector-gatherer + collector- 
filterer individuals (% collectors), percent noninsect 
taxa, percent tolerant taxa, Coleoptera richness, pred- 
ator richness, percent intolerant individuals, and EPT 
richness (Table 3). All metrics rejected as -redundant 
were derived from taxa similar to those of selected 
metrics, but they had weaker relationships with stressor 
gradients. Dose-response relationships of the selected 
metrics to the 10 minimally correlated stressor vari- 
ables are shown in Figure 2 and' reasons for rejection 
or acceptance of all metrics are listed in Table 2. 
Regression coefficients were significant at the P I 
0.0001 level among all seven selected metrics and at 
least two stressor gradients: percent watershed un- 
natural and road density in local watershed (Table 4). 
The final seven metrics included several metric types: 
richness, composition, tolerance measures, and func-, . : 

. .  . 



UJNDM-W PAW-W PURB-L RDDENSJ C m - p l T  SANK-STAB FINES ms TOTM LOG-TOT-N 

-e... 

U-INDY-W PAGT-W PURB-L RDDENS-L CHANJUT BANKSTAB FINES ms TOTAL-P LOG-TOT-N 

Figure 2. Scatterplots of dose-response relationships among 10 stressor gradients and 7 macroinvertebrate metrics (lines 
represen1 linear "best-fi~" relationships; see text for ahhreviations). 

Table 4. Significance levels of linear regression relationships among 10 stressor metrics and 7 biological 
metrics 

- - - - -- 

Coleoptera Predator % Collector % Intolerant % Noninsect % Tolerant 
Metric tnxn EPT taxa taxa individuals indivitluals taxa taxa 

Bank Stability 0.81 3 
Vines 0.0017 
Chnn-Alt ~0.0001 
LogU-I~~dex-W <0.0001 
Log-PAgl'_M1 0.0007 
L o c P U  rh-L 0.0367 
I.og Rdnens-L ~0.0001 
Log-TDS 0.0091 
Log-Tot-N 0.0019 
L o ~ T o t - P  0.062 

Notc Significant P-values corrected for 70 simultaneous comparisons (PC 0.0007) are highlighted in bold. Abbreviations are defined in Table 1 
ant1 in lhc text. 

tional feeding groups. Because there are only seven The BIB1 scores were lower in chaparral reference 
metrics in thc BIBI, fit1;11 scores calculated using this sites than in mountain reference sites when calculated 
JBI are multiplied by 1.43 to adjust the scoring range to using unadjusted metric scores (Mann-Whitney Utest; 
a IOO-point scale. P =  0.02). Although none of the final seven metrics 
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Flgure 3. Box plots of BIBI site scores for reference and test 
groups showing BIBI scoring categories: (a) development 
sites and (b) validation sites. Dotted lines indicate condition 
category boundaries and heavy dotted lines indicate impair- 
ment thresholds. 

were significantly different between chaparral refer- 
ence sites and mountain reference sites at the P  = 0.05 
level ( P <  0.007 after Bonferroni correction), scores for 
three metrics (EPT richness, percent collector-gatherer 
+ collector-filterer individuals, and percent intolerant 
individuals) were substantially lower in chaparral re- 
ference sites than in mountain reference sites. We ad- 
justed for this difference by creating separate scoring 
scales for the three metrics in the two ecoregions 
(Table 3). There was no difference in BIBI scores be- 
tween reference sites in the two ecoregions after the 
adjustment (Mann-Whitney Utest, P = 0.364). 

Validation of B-IBI and Measurement of 
Rerforrnance Characteristics 

The distribution of BIBI scores at reference and 
nonreference sites was nearly identical between the 
development and validation data sets (Figure 3), indi- 
cating that our characterization of reference condi- 

tions and subsequent BIBI scoring was repeatable and 
not likely due to chance. Based on a twesample ttest 
model (setting a = 0.05 and P = 0.20), the MDD for the 
SoCal IBI is 13.1. Thus, we have an 80% chance of 
detecting a 13.1-point difference between sites at the 
P =  0.05 level. Dividing the 100-point BIBI scoring 
range by the MDD indicates that the SoCal BIBI can 
detect a maximum of seven biological condition cate- 
gories, a result similar to or more precise than other 
recent estimates of BIBI precision (Barbour and oth- 
ers 1999; Fore and others 2001). We used a statistical 
criterion (two standard deviations below the mean 
reference site score) to define the boundary between 
"fair" and "poor" conditions, thereby setting B 
IBI = 39 as an impairment threshold. The scoring 
range below 39 was divided into two equal condition 
categories, and the range above 39 was divided into 
three equal condition categories: 0-19 = "very poor", 
20-39 = "poor", 40-59 = "fair", 60-79 = "good", and 
80-100 = "very good" (Figure 3). 

We ran two principle components analyses (PCAs) 
on the environmental stressor values used for testing 
metric responsiveness: 1 that included all 275 sites for 
which we calculated 4 watershed scale stressor values 
and another based on 124 sites for which we had 
measurements of 9 of the 10 minimally correlated 
stressor variables. We plotted BIBI scores as a function 
of the first multivariate stressor axis from each PCA. We 
log-transformed percent watershed unnatura1,'percent 
watershed in agriculture, percent local watershed in 
urban, road density in local watershed, total nitrogen, 
and total phosphorous. Only PCA Axis 1 was significant 
in either analysis, having eigenvalues larger than those 
predicted from the broken-stick model (McCune and 
Grace 2002). In both PCAs, the BIBI score decreased 
with increasing human disturbance (Figure 4) and was 
correlated (Spearman p) with PCA Axis 1 (r = -0.652, 
P <  0.0001 for all 275 sites; r = -0.558, P  S 0.0001 for 
124 sites). In the analysis of all 275 sites, all 4 wa- 
tershed-scale stressors had high negative loadings, with 
percent watershed unnatural and local road density 
being the highest (Figure 5a). In the analysis of 124 
sites, percent watershed unnatural, percent watershed 
in agriculture, and local road density. had the highest 
negative loadings on the first axis, and channel alter- 
ation had the highest positive loading (Figure 4b). 

Finally, we found no relationship between RIB1 
scores and ecoregion (Mann-Whitney U, P = 0.364), 
Julian date ( 2  = 0.01, P = 0.349), watershed area 
( 2  = 0.002, P = 0.71 I ) ,  or elevation (p = 0.01, 
P =  0.349), indicating that the BIBI scoring is robust 
with respect to these variables (Figure 5). Our ecore- 
gion scoring adjustment probably corrects for the 
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Figure 4. Scatterplot$ of SoCaI BIB1 scores against two 
composite stressor axes from PCA: (a) values for all 275 sites; 
composite axis includes 4 land-use gradients; (h) wlues for 
124 sites; composite axis incl~~dcs 9 local ancl watershed scale 
strcssor grariients. 

strongest elevation effects, but there is no evidence that 
BIB1 scores are related to elevation differences within 
each ecoregion. 

Discussion 

The SoCal BIB1 is the most conlprehensive assess- 
ment to date of freshwater biological integrity in Cali- 
fornia. k s  in other Mediterranean climate regions, the 
combination of aridity, geology, ancl high-amplitude 
cycles of seasonal flooding and drying in southern 
coastal California makes its streams ancl rivers particu- 

, ' . larly sensitive to disturbance (Gasith and Kesh 1999). 
This sensitivity, coupled with the burgeoning human 
population and vast conversion of natural landscapes 
to agricult.ure and urbali areas, hag made it the focus of 
both state and federal attempts to maintain the eco- 
logical integrity of these strained aquatic .resources. 

Unfortlinately, growing interest in biomonitoring is 
unmatched by financial resources available for this 
mo!litofiing. Thus, combination of data among pro- 
grams is very clesirahle, althougli this goal is rarely 

. . .  achieved in pl-actice. We demonst~;lted that macroin- 
vertebrate bioassessinent data from multiple agencies 
c o ~ ~ l d  be s~iccessfully coml~inecl to produce a regional 
index that is useful to all agencies involved. This index 

is easy to apply, its fundamental assumptions are 
transparent, it provides precise condition assessments, 
and it  is demonstrated to be responsive to a wide range 
of anthropogenic stressors. The indcx can also he a p  
plied throughout a long index period (mid-spring to 
mid-fall): Jlist as biotic factors tend to have more 
influence on assemblage struct~ire during the summer 
dry period of Mediterranean climates than during the 
wet season when abiotic factors dominate (Cooper and 
others 1986; Gasith and Resh 1999), it is likely that our 
biotic index is more sensitive to anthropogenic stres- 
sors during the summer dry period. Because of these 
qualities, we expect the SoCal BIBI to be a practical 
management tool for a wide range of water quality 
applications in the region. 

This BIB1 is a regional adaptation of an approach to 
biotic assessment developed by Karr (1981) and sub- 
sequently extended and refined by many others (Ker- 
nns and Ibrr  1994; Barbour and others 1996; Fore and 
others 1996; Hughes and others 1998). We drew 
heavily upon recent refinements in multimetric index 
~nethoclology that improve the objectivity and defensi- 
bility of these indices (McCormick and others 2001; 
Klemm ancl o the~s  2003). A central goal of bioassess- 
merit is to select metrics that maximize the detection of 
anthropogenic stress while minimizing the noise of 
naturdl variation. One of the most important recent 
aclvances in B-IB1 methods is the emphasis on quanti- 
tative screening tools for selecting appropriate metrics. 
We also minimized sources of redundancy in the 
analysis: (1) between watershed and local-scale stressor 
gradients for dose-response screening of biotic metrics 
and (2) in the final selection of metrics. The former 
guards against a BIBI that is biased toward a set of 
highly correlated stressors and is, therefore, of limited 
sensitivity; the latter assures a compact BIBI with 
component metrics that contribute independent 
information about stream condition. Combined with 
an assessment of responsiveness to specific regional 
disturbance gradients, these screening tools minimize 
the variability oFB-IBI scores and improve its sensitivity. 

The seven component metrics used in this BIBI are 
similar to those selected for other BIBIs (DeShon 
1995; Barbour ancl others 1995, 1996; Fore and others 
1996; Wemm and others 2003), but some of the met- 
rics are either unique or are variations on other com- 
monly used metrics. Like Klemm and others (2003), we 
found noninsect taxa to be responsive to human 
stressors, but richness was more responsive than per- 
cent of individuals. Some authors have separated the 
EPT metric into two or three metrics basecl on its 
component orders because the orders provided unique 
signals (Clements 1994; Fore and others 1996; Klemm 
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Figure 5. Relationship between BIBI scores at 88 reference 
sites and (a) Omernik Level I11 ecoregion, (b) Julian date, (c) 
log watershed area, and (d) elevation. 

and others 2003), but we found very similar patterns in 
these orders' response to various stressors we mea- 
sured. To our knowledge, Coleoptera richness has not 
previously been included in a BIBI, but beetle taxa 
might be a good indicator of the effects of fine sedi- 
ments at impaired sites in this region (Brown 1973). A 
recent study of benthic assemblages in North Africa 
noted a high correspondence between EPT and EPTC 
(EPT + Coleoptera) (Beauchard and others 2003), but 
these orders were not highly correlated in our dataset. 
Feeding groups appear less often in BIBIs than other 
metric types (Klemm and others 2003), but they were 
represented by two metrics in this BIBI: predator 
richness and percent collectors (gatherers and filterers 
combined). Scraper .richness was also responsive, but 
was rejected here because it was highly correlated with 
EPT richness. 

The SoCal IBI should prove useful as a foundation 
for state and regional ambient water quality moni- 
toring programs. Because the 75 EMAP sites were 
selected using a probabilistic statistical design, it will 
also be possible to use those samples to estimate the 
percentage of stream miles that are in "good", "fair", 
and "poor" condition in the southern California 
coastal region. These condition estimates, combined 
with stressor association techniques, have great po- 
tential to serve as a scientifically d'efensible basis for 
allocating precious monitoring resources in this re- 
gion. 
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