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TO: 

MEMORANDUM 

Chip Gribble, Project Manager 
Office of Military Facilities - Berkeley 
700 Heinz Street, Building F, Second Floor 
Berkeley, CA 94704 

Pae Wdson 
Govt!rno1 

James M. Strock 
Secretary foi 

Environmo11al 
Pror~n. 

James M. Polisini, Ph.D. ~ ~ 
Staff T o:x:icologist _ 

Human and Ecological Risk Division (HER R,... • 
June 23, 1998 

FROM: 

DATE: 

SUBJECT: 

Background 

MARE ISLAND DRAFT OFFSHORE REMEDIAL INVESTIGATION 

REPORT 
[PCA 14740, SITE 200063-47 H:80] 

·---· ---------- ___ .., ______________ --

We have reviewed the document titled Draft Offshore Areas Ecological Risk 
Assessment, Mare Island Valfejo, California, qated April 16, 1998 and prepared by 

Tetra Tech EM Inc_ of San Francisco, California. This review is in response to your 
written work request dated May 13, 1998. 

General Comments 

Sediment at the Carquir.iez Strait disposal area was sampled and tested as part of 
the dredge permit evaluation for treatment of unexploded ordnance in the Dike 
12/14 area. The Carquinez Strait disposal area is not an appropriate reference or 
comparison for evaluating the potential ecological hazard posed by Mare Island 

sediments. The appropriate reference or comparison is the San Francisco 

Regional Water Quality Control Board (SFRWQCB) Island #1 station and 
SFRWQCB sedjment 'ambient' concentrations for fine sediments (SFRWQCB, 

May, 1998). The fact that all Mare Island sediments exhibited less toxicity than the 

sediments from the Carquinez Strait disposal area (Section 15.4.1, page 15-7) is 

encouraging. This means that Mare Island sediments are not as contaminated as 

sediments for which in bay disposal was deemed appropriate as opposed to ocean 

or upland disposal. The fact that the Dike 12114 Area sediments ranged from less 
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toxic to more toxic than SFRWQCB Island #1 sediments indicates there are potential 
adverse effects associated with some Mare Island sediments. Please see the 
inclusions section for our recommendation for additional analysis. 

The evaluation methodology applied to the sediment toxicity testing data has identified 
t~e sampling locations which pose the greatest ecological hazard. However other 
sampling locations. pose a lesser but still sign meant degree of threat; and these require 
additional evaluation beyond that supplied. The criteria for identifying these additional 
s~mpling locations are provided in Specific Comment number 24. 

slecific Comments . 

1 _ Please state the basis for the statement that most of the waste sandblast material 
deposited offshore of Installation Restoration (IR) Site 04 has been covered with silt 
and sediment (Section 2.2.8, page 2-7)_ 

2. Diatoms are included in the text as one of the dominant vegetation groups offshore 
of MINSY (Section 3.2, page 3-3). They are not included in the referenced table 
(Table 3-2). Please correct the text and table so they are correct and agree. 

3. Why was total organic carbon (TOC) not available for the Dike 12/14 sediment 
samples (Table 3-1, page 3-11 )? The assumption that the TOC for these samples 
were within the range of TOC for other offshore areas at MINSY cannot be used 
because one TOC measurement (BS22) was· excluded as the TOC was more than 
three standard deviations above the mean. 

4. For completeness please indicate how often during the sediment sampling, a 
magnetometer screening caused a new sample location to be selected (Section 
4.2.1, page 4-9). 

5. Please explain, beyond the statement that non-contaminant stressors were 
observed, the reason for rejection of approximately 25 percent of the biological 
data (Section 4.5-2, page 4-19). 

6_ The San Francisco Regional Water Quality Control Board (SFRWQCB) recently 
released the listing of sediment concentrations considered 'ambient' in San 
Francisco Bay. These 'ambient' concentrations should be included in the 
assessment of Mare Island sediments and the reference stations (Section 5.1.1, 
page 5-3 and page 5-9)_ 

ZIO/i.OO'J l(.:~1 8o/~1/l0 
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1! The federal Ambient Water Quality Criteria (AWQC) do not include protection of 
shorelines, beaches, aesthetics and recreation as stated in 1he text (5.1.2:1, page 
5-4). Please amend the text. 

8 A notation of 'LPEST follows the entry for hexachlorobenzene in the table of 
toxicity guidance values (TGVs) (Table 5-1, page 5-7). Please define this notation. 

9. Please explain why selenium was only analyzed in one reference location grab 
sample (Table 5-2, page 5-9). 

10. Barium was identified as a COPEC for Offshore Area 2 (Section 6.3_ 1, page 6-27) 

l 
based on a statistically significant difference from the reference location. The 
reference location table {Table 5-2) indicates that no analyses were performed for 

I barium at the reference location. Please explain this apparent discrepancy. 

11. Most of the summary statements regarding COPEC frequency of detection and 
maximum concentration {Sections 6.2 thr-ough 6.4) agree with those presented In 
later tables (Tables 6-1 through 6-18). However, the text states that 
hexachlorobenzene was detected in 3 of 6 elutriate samples from Area 2 (Section 
6.3.4.2, page 6-47), while the elutriate summary table (Table 6-11, page 6-97) 
indicates that hexachlorobenzene was detected in 3 of 29 samples. Please correct 
either the table or the text so they are correct and agree. 

12. Although it follows the methodology for elimination of COCs. individual 
polychlorinated biphenyl (PCB) congeners (Section 6.3.4.3, page 6-48) should not 
be eliminated, unless the PCB congeners will be considered separately with their 
own toxicity values in the risk characterization. If the sum of the PCB congener 
concentration will be compared with an Aroclor TGV all the individual congeners 
detected should be retained. 

13 The evaluation of COPECs to determine which will be carried forward in the 
analysis does not provide the rationale for some COPECs. For example, cobalt in 
Area 3 sediments and pore water (Section 6.4.2. page 6-57) and vanadium in 
elutriate and pore water (Section 6.4.2, page 6-59) are not carried forward but no 
rationale is provided. Please state the basis for exclusion or inclusion for all 
COPECs. 

14. The text states that beryllium was detected in 4 of 8 shallow core samples In Area 3 
(Section 6.4.1, page 6-51), while the table (Table 6·14, page 6-104) indicates that 
beryllium was detected in 4 of 18 shallow cores. Please correct the text 
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15. The fact that the detection limit for mercury in water is higher than the AWQC for 

mercury (Section 6.4.2. page 6-58) means that the potential adverse effects 
associated with dissolved mercury are not evaluated and remain a data gap. The 
results of the effort to set soil 'ambient'. concentrations forMare fsland soils -indicate 
that mercury may be elevated in the fill used to construct a portion of Mare Island 
Naval Shipyard. Additional sediment samples should be taken during the fR04 
investigation for mercury analysis with sufficiently low detection limits to fill this data 

I gap. . 

16. The pr~s.antation of the sediment concentrations around Mare Island (Figures 6-1 
through 6-11) is most useful. However, please provide some discussion in the text 
for portraying the seniivolatlle organic compound (SVOC) (Figure 6-9) and 
pesticide concentrations (Figure 6-10) based on a range of zero to three SVOCs or 
pesticide samples within a cell greater than the Effects Range-Low (ER-L) or 
Effects Range-Median (ER-M). Did any individual SVOCs or pesticides which were 
greater than the ER-M present a different pattern than the summed SVOCs or 
pesticides? 

11. The units for polychlorinated biphenyls (PCBs) ER-Land ER-M (Figure 6-11) are 
j incorrectly listed as mg/kg instead of ~1g/kg. Please correct this typographic error. 

18. The summary tables listing the minimum and maximum sediment concentrations 
(Tables 6-1 through 6-3, Tables 6-7 through 6-9, and 6-13 through 6-15) incorrectly 
state the units as µg/kg rather than mg/kg. Please correct this typographic error. 

1 . The typographic error in units, in the previous comment, makes comparison of the 
sediment concentrations in the grab samples and surface cores to the sediment 
'ambient' concentrations recently set by the SFRWQCB (SFRWQCB. May, 1998) 
difficult. However, it appears that nearly all the Mare Island maxima exceed the 
SFRWQCB sediment 'ambienf concentrations for extremely fine sediments. 
Please include some comparison to the SFRWQCB sediment 'ambient' 
concentrations in the text and provide a table presenting this comparison. 

20. It appears that bioaccumulation was not considered when selecting COPECs. 
There are no entries in the bioaccumulation column in all three tables identifying 
the COPECs for the three areas {Table 6-6, Table 6-12 and Table 6-l8). Please 
indicate in these tables the COPECs which are carried foiward based on 
bicaccumulation potential. Also, the footnotes for these tables indicate that 
bioaccumulation was considered significant for those COPECs with a log octanol­
water partition factor (log· f<ow) greater than 1. 7. The text (Section 5. 1, page 5-2) 
indicates a Bioaccumulation Factor (BAF) greater than 2.5 indicates the potential 
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for bioaccumulation_ Please correct the text and the tables so that the correct BAF, 
Biota Sediment Accumulation Factor (BSAF) or log K,,.,, is indicated in both_ 

2il. The table identifying COPECs for Area 2 (Table 6-12, page 6-99) contains an entry 
of 'check' in the Ambient Water Quality Criteria (AWQC) column_ All other entries 
in the table are an 'X'. Please explain the meaning of this entry. 

22. Please explain how 2 grab samples were taken in Area 3 for cadmium, chromium, 
copper, lead, mercury, nickel and zinc, but only one grab sample for all other 
analytes (Table 6-13, page 6-103)_ 

23. It is difficult 10 understand why there appears to be such a great concern that the 
offshore sediment samples are not from the same population due to 'widely varying 
sediment characteristics (Section 7.1_1, page 7-3). One page later the bioassay 
data from the SFRWQCB Island #1 station and two other studies of San Francisco 
Bay are assumed to be from the same population (Section 7 .1_1, page 7-4 )_ The 
bioassay data should be analyzed with effort equal to that applied to the sediment 
data to justify this assumption. 

2 _ We would interpret amphipod survival below 50 percent as definitely toxic not 
'potentially toxic' (Section 7.1.1, page 7-4). This criterion for toxicity certainly 
identifies those areas that present the greatest hazard as measured by the 
bioassay results. We are not convinced that amphipod survival between 50 
percent and 7 4 percent represents no significant biological hazard. A working 
standard for amphipod survival that has been used at other sites is that survival 
rates of less than 76 percent are considered significant. HERD's interpretation of 
the DeWitt, et al., 1988 publication is that Eohaustorius estuarius in 100 percent 
fine sediment may exhibit a 10 percent decrease in survival not related to chemical 
stressors. Applying this 10 percent decrease in survival to the 76 percent survival 
working standard yields a survival criterion of 66 percent_ A survival criterion of 66 
percent in 100 percent fines could significantly alter the offshore areas considered 
potentially toxic as compared to the 50 percent survival criterion applied. A 66 
percent survival rate criterion would add 16 more sample locations as Areas of 
Concern (AO Cs) for Area 1, 14 more sample locations as AO Cs for Area 2, 4 more 
sample locations as AOCs for Area 3 excluding Dike 12/14 and 6 more sample 
locations as AOCs for the Dike 12/14 Area_ These are the sampling cells HERD 
considers to pose some toxic effect on amphipods, and therefore require additional 
evaluation, separate from the cells identified as toxic for amphipods at greater than 
a 50 percent rate_ Please see the conclusions for our recommendation on 
additional analysis. 

I 

_l 
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25. The discussion of the probability of Type I error in the statistical comparison (pages 
7-5 through 7-6) must be augmented so that all the risk managers realize that this 
is the probability that a true null hypothesis will be rejected. The null hypothesis is 

I 

. that test areas are different from the reference areas. This means that the 
probability that the areas differ from the reference areas is 0.061 for Area 1, 0.108 
for Area 2 and 0.58 for Area 3 and 0.46 for Dikes 12/14 Area. There -is 
approximately 1 chance in 2 that Area 3 and the Dike 12/14 Area are actually 
statistically .differentfrom the reference area. This is an extremely high error rate. 
We recommend different statistical tests should be evaluated to determine if they 
are-applicable. 

26. .Pi-ease ex-plain why there were only two amphfpod bioassays were performed in the 
Dike 12/14 area (Section 7.1.1.3, page 7-6) when there are 10 cells in this area and 
surface grab samples were taken in all cells {Figure 4-4 ). The associated table 
(Table 7-5, page 7-35) gives amphipod survival results for all 10 sampling cells in 
the Dike 12114 Area. If this is a reference to two Dike 12114 reference stations 
please insert the word 'reference' at the appropriate place{s). 

2 . The text states that Dike 12114 samples with survival less than the lowest 
SFRWQCB Island #1 reference station were considered toxic. The SFRWQCB 
Island #1 reference station percent .survival rates wer.e 87, 80, 75, 65, and 49 
(Table 7-3, page 7-33). Dike 12/14 amphipod percent survival rates of 28 (Cell A1), 
41 .(Cell A2). 24 {CeU A6). 26 (CellB1), 25 (Cell B2) and 33 {Cell 84} are-not 
asterisked as toxic in the Area 3 amphipod table (fable 7-5, page 7-35). Please 
amend the ·table to in dude 1he asterisk in the•appropriate -places. 

2 . Please state the basis for considering the acceptability of the sand dollar bioassay 
results based on the mean survival pl·us or minus one standard deviation (Section 
7.1-2.1, page 7-8). The amphipod toxicity criterion previously applied was the 
mean survival plus or minus two standard deviations and the following sea urchin 
and mussel larva acceptability criterion (Section 7 .1.2.1, page 7-8) is the mean plus 
or minus two standard deviations. Deviations from the ASTM. EPA or agreed-upon 
protocols are not acceptable. 

29. The citation provided for the 0.03 mg/I un-ionized ammonia Effect Concentration for 
50 percent of the tested organisms (EC50) for the sand dollar (Section 7 .1.2.2, page 
7-9 and page 7-10) is the Wildlife Exposure Factors Handbook (U.S. EPA, 1993 
a,b) for terrestrial organisms. Please correct the citation. 

30 The citation provided for the 0.071 mg/I un-ionii:ed ammonia EC50 for blue mussels 
(Section 7.1.2.2, page 7-9) is listed in the text as published in 1997 and listed in the 
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reference section as published in 1996. In addition, the reference indicates that the 
value was presented in a Society of Environmental Toxicology and Chemistry 
(SETAC) short course at the 1711l annual meeting. The class notes for this course 
are not available in the public literature. Please provide the supporting 
documentation so HERD can review the EC50 for un-ionized ammonia .. 

3 ~. In the sentence describing the size of the 95 percent prediction interval around the 
plots of un-ionized ammonia against normal development rates (Section 7.1-2.2, 
page 7-10), the word 'not' appears to contradict the meaning of the sentence. As 
the sentence refers to high variability in the un-ionized ammonia values, it would 
appear that the word 'not' should be removed. 

32. We agree with the argument presented (Section 7.1.2.2, page 7-10) that un-ionized 
ammonia concentrations appear to have caused toxic effects in the larval bioassay 
in addition to any toxic effects caused by other contaminants. One presentation 
method, which would support this argument, would be to plot the percent dilution 
versus percent normal development rather than presenting separate plots of each 
dilution versus percent normal development 

3 . We would agree that COPCs with BAFs greater than 1 _0 or biota-sediment 
accumulation factors (BSAFs) greater than 1.7 pose the greatest ecological hazard 
{Section 7.2, page 7-12). These criteria identify those COPCs which will 
.accumulate to ~qual or higher concentrations in biota than in sediment. However, 
CO PCs with BAFs less than 1.0 or BSAFs less than 1. 7 can still pose a threat to 
ecological receptors depending on the toxicity reference value and intake used for 
representative species_ Inorganic COPCs rarely have BAFs greater than 1.0 or 
BSAFs greater than 1. 7, yet inorganic COPCs frequently are risk drivers in 
ecological risk assessments_ The BAF/BSAF criterion may be applied to identify 
organic COPCs which may pose a bioaccumufation threat but should not be 
applied to inorganic COPCs_ Inorganic COPCs, which are not screened out by 
other criteria, should be carried through the food web analysis. 

34. A PCB congener from Offshore Area 3 is indicated as 'BZ-8' (Table 7-14, page 7-
49). Please identify this PCB congener with the standard PCB congener 
numbering system used for the other PCB congeners. 

35 Percent survival is misspelled as ·Percent Surviva' {Figure 7-2, page 7-17). Please 
correct this typographic error. 

36. The listing of the Offshore Area 1, COPCs carried forward in ·the analysis (Table 7-
15, page 7-51) based on amphipod toxicity, echinoderm toxicity or bioaccumulation 
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potential. Entries in the bioaccumulation column are confusing. In some cases 

identical anatytes are listed for adjacent sediment samples, but bioaccumulation is 

indicated as a potential factor for only one of the sediment samples. For example, 

on the second page of the table at sample location NM23, the sediment grab 

sample and the outfall sediment grab sample have identical analytes, but 

bioaccumulation potential js jndicated onJy for the -outfaU grab sample. Similar 

differences occur in the tables for Offshore Area 2 (Table 7-16, page 7-55) and 

Offshore Area 3 (T abte 7-17, -page 7-60). Pfease explain the rationale for 1he 

distinction. 

31. We agree that the sediment locations identified as toxic (Section 7 .3.4, page 7-15), 

Berths 1 and 2 and sediment under Piers 21 and 23, are the sediment areas 

sampled which pose the greatest threat due to the 50 percent amphipod bioassay 

mortality criterion applied. We do not necessarily agree that the other sediment 

locations with amphipod bioassay mortality between 50 percent and 66 percent 

mortality do not pose a threat. 

38. Please more clearly present the rationale for the conclusion that bioaccumulation 

I potential for most anthropogenic chemicals in sediments appears -low {Section 

7.3.4, page 7-15). Presently there are four citations presented without explanation 

of the basis for this .statement. There appear to be numerous COP Cs with BAFs 

greater than 1. 0 and BSAFs greater than 1. 7 (Table 7-14) in Offshore Area 1 and 

Offshore Area 2. 

. The harbor seal 'is-referred to as -a subspecies when only the genus and species 

are supplied in the discussion (Section 8.3.2.1, page 8-11 ). Please supply the 

subspecies designation or refer to the harbor seal as a species. 

4 . The table of risk characterization methodology (Table 8-3, page 8-17) refers to Acid 

Volatile Sulfide/Simultaneously Extracted Metals (AVS/SEM) analysis. The text 

discusses SEM/AVS analysis (Section 9.4.1, page 9-14). SEM/AVS is the usual 

abbreviation for this methodology and should be applied consjstently in text and 

tables. 

41. We do not agree with the interpretation proposed for the numerically high toxicity 

reference value (TRV) when used to calculate the low dose-hazard quotient (HQ,) 

(Section 9.2.2.2, page 9-9). The HQ, is calculated as the Low Dose divided by the 

numerically high TRV. We do not agree that an H01 of less than one indicates no 

immediate risk. The numerically high TRV represents a dose at which the 

regulatory agencies would expect there to be adverse ecological effects. Whether 

daily doses between the numerically high TRV and the numerically low TRV are 

(.10/SOO'd or.:~1 Y.n/t1/l0 
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likely to produce adverse effects is uncertain_ However, the probabilrty of adverse 
effects increases as the daily dose approaches the numerically high TRV. Please 
amend the phrase indicate that an H01 less than 1.0 represents some 
unquantifiable risk. 

42. Several of the intake calculations and the HQ1 and HQ2 calculations (Section 9.2.2 
and Appendix F) for vertebrate receptors were checked at random and found to be 
correct 

43. The discussion of SEM/AVS results Section 9.4.1, page 9-14 and 9-15) must 
discuss the impact of the important .item contained in a later footnote (Table 9--4, 
page 9-42 and Table 9-5, page 9-43 and 9'44). The first footnote in this table 
indicates that 'SuJfide chemistry value was rejected during data validation, so both 
the sulfide and SEM/AVS values are suspected to be inaccurate'_ First, our 
understanding was that suffide was being measured using a sulfide "efectrode, whHe 
SEM/AVS was measured by simultaneous extraction in cold acid. Please explain 
-why data validation problems for sulfide, measured by e1ectrode, mvafidaie 
SEM/AVS measurements which used a different technique. Second, relying on a 
notation -having potential impact on the assessment of metal bioavailability without 
discussion in the text must be corrected. Any potential analytical problem with the 
SEM/AVS results must be included in the summary discussing bioavailability 
(Section 9.5. page 9-19). 

4 . When identifying sediment locations which pose potential risk to benthic receptors 
(Section 10.1. page 10-2 and 10-3), the discussion of sediment reference area 
locations should be restricted to SFRWQCB Island #1 reference location. Please 
see the General Comments_ 

4 . The discussion of bioaccumulation (Section 10.2, page 10-3) should be augmented 
to more fully explain the conclusion that bioaccumulation potential-is low even 
though some contaminants in some sample locations displayed BSAFs above the 
equilibrium driven t.7 value (Table 7-14)_ If this conclusion in based on the fact 
that only a few contaminants showed extremely high BSAFs at a relatively small 
number of sample locations, provide the range of BSAFs and species tested from 
the literature as well as the fraction of sample locations with BSAFs above the 
literature values. If adequate supporting rationale cannot be presented the 
conclusions regarding bioaccumulation (Section 13.2.1, page 13-3, fourth bulleted 
item) will need to be amended_ 

46. The vertebrate representative species are the harbor seal, the short-billed 
dowitcher, the double-crested connorant and the osprey (Section 11, page 11-1 
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and 11-2)_ It would seem that the sediments accessible to these species would be 
markedly different. For example, the harbor seal makes significant use of muddy 
beaches such as those in dikes 12 and 14 (Section 3.2.5, page 3-5). The short­
billed dowitcher might also use these areas, but it is doubtful the cormorant or 
osprey would. Please explain how the maximum Mare Island Offshore sediment 
concentrations (Table 11-1) were derived for comparison with the SFRWQCB 
Island #1 sediment concentrations. 

4 7. The reference to evaluating bioaccumulation potential with M. edu/is (Section 
15.2.1, page 15-4) appears to be in error_ The following paragraph refers to 
bioaccumulation testing using M_ nasuta, a completely different genus. 

4t The fact that all Mare Island sediments exhibited less toxicity than the sediments 
from the Carquinez Strait disposal area (Section 15.4.1, page 15-7) is encouraging. 
This means that Mare Island sediments are not as contaminated as sedjments tor 
which in bay disposal was deemed appropriate as opposed to ocean or upland 
d1sposaL The fact that the Dike 12/14 Area sediments ranged from less toxic to 
more toxic than SFRWQCB Island #1 sediments Indicates there are potential 
adverse effects associated with ~ Mare lsiand sediments. 

49- The discussion of bioaccumufation potential for Dike 12114 Area sediments 
(Section 15.4.1, page 15-7) must be augmented in line with Specific Comment 
number 45. Please more carefuUy word the phrase • ... but the extent of their 
bioaccumulation is reduced relative to other kinds of sediments'. Does this mean 
the geographic extent? Does this mean relative to other sediments physically? 
Does this mean relative to other kinds of sediments on a concentration continuum? 
Please be more specific. 

5 . The decision on whether upland disposal is not required (Section 15.4.2, page 15-
9} is not a decision for the DTSC project man.ager) but for the U.S. EPA Region ·IX 
and U.S. Army Corps of Engineers dredge program coordinators. It seems 
premature for the Navy to make this conclusion wJthout their ·input. 

Con.el.us ions 

, ... ,I ~.... th d" nt I at' 'd "'ifi d 1 . {~ """" - - ~ - ... _. vve agree ·mat · e·se 1me cc ions 1 em e as ox1c '>e1..uon '-"·""·page /-T::>J, 
B~rths 1 and 2 and sediment under Piers 21 and 23, are the sediment areas sampled 
w ich pose the greatest threat due to the 50 percent amphipod bioassay mortality 
cri erion applied. We do not necessarily agree that the other sediment locations with 
arrtphipod bioassay mortality between 50 percent and 66 percent mortality do not pose 

I 
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T \ere is uncertainty regarding the areas identified as toxic 1o benthic invertebrates due 
to the potentially confounding effects of un-ionized ammonia and sediment grain size. 
Many sample locations dispJayed adverse .sediment bioassay effects in the range of 50 
toJ 60 percent, which would normally indicate locations to be evaluated for remediation. 
Ajmap identifying the location of grab samples and upper core samples exceeding the 
SFRWQCB sediment 'ambient' concentrations for fine grain sediment should be 
p~epared to assess how these areas coincide with the locations identified in this report 
a~ the greatest threat to benthic invertebrates. 

I . 
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To 

From; 

ke: 

lnternall\fe1norandUDJ 
Region.al Water Quality Control Board 

San Francisco Bay. Region 

Jul~· 13. 1998 

Michael Rochene. RPM 
RWQCB 

Chip Gribble, RPM 
DTSC 

Susan Gladstone 
r~l;.t\b. 
Drdft Offs1tore Areas Ecological Risk Assessment 

Mare I61and. dated April 16, l.998 

General C~mmeno: 

I . Two t,-Ypcs of investigations were conducted on the offshor~ st:dinleuts at: Marc lli1and. The objectives 

of ttaesc investigations were to deu .. "111\ine dredge dispMal options for UXO-related sediments. and an 

'"insitu ·· evaluation was requir<d to cletel'mine ccolog.icat risk of the non·UXO sediments. The 

potential oposure associated with sedhnents in eacb of these areas is difte.-cnt. however. il appe.·us 

tltat rhc Navy et.·alwned lhc UXO-rclated sedimems in the context of a CERCLA ec.-ological r.isk 

assessment. as well as for determining dredge disposal options. lb.is is inappmprlllt.::, as lhe sampling 

design for lhe dredge material i:.enerally does not meet: the design 1cquiremen1s for an ~1nsit\l ~ 

~aluarion. The major difference .is lhat at tlie UXO sites,. five sediment s:a1nptes from each cell of 

approxinuuely 55.000 co yds wen: composited into oue for chemical analysis. Another difference is 

that sed.imcnt dutnate bioassays were pe.1fo1:mcd on the composited &nnples, which is appropriate 

dredging protocol. However. it is no1 rep~rualive of an ••insitu" scenario. since five vertic;;al feet of 

sediment will not likely be distUrbed in «>ne event. For thC!ic reasons, the Navy should clearly scpar.tte 

these two l.':\·aluations and 1101 combine the data sets from aiie discre1e and lh.e composited sedim~nL 

samples to im:erp~l re5l111s. 

2. The large intervals in sediment core samples (O:. S' ands· -10') taken in the non-U:X:O area$ for 

cfu:mical analysis limit the usefulness of the results with respect to delineattug (;()fttaminant 

cnncentr.it;ous in the venical dimension. Additionally, only four StXlhnent cores \\-ere laJcen in this 

cxten$i\•e offshore .area to ()VahJ.ate vertical nature and extem. Given dle large intnrvals and the 

linli.ted number of loc.ttion&, R WQCB staff have conce.rns wil.h respect •o sufficient delineation of 

chemical concentrations. The llWQCB and other agencies' concerns tegarding 1.vmpositing 6ediment 

~:!!mpk-s and large enten-als was expressed to lire Navy and their contractors during the 6(;0ping phase 

of the Field Sampling and Analysis Plan. We :request that 1be Navy provide a 'num~ detailed analysis 

of the ci1emical results with respect co depl.h for eac:.h sample near lhc ERM. and the ilnpUcations for 

potential expoi;ure to ecological receptors. · 

3. During the scoping phase of the Fidd Sampling and Analysis Plan. RWQCB staff proposed the U$C of 

the Island #I station as a reference site for li01id phase and porewatcr 1oxic;i1.y tests base,d on our 

pr~viow; testing using a \'ariety of invertebrate teSl species. HowC\'<:r. the Navy has also used Ibis 

station as a reference site for sediment dutriate bioassays on their shallow (O ~ 5') aud s®surfac<: (5' -
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10') cores. The RWQCB has not evaluated subsurface (deeper than Scm) for scdimem chttnistrv, nor 
perfoTilled eh.atriatc bioassays al this location. Therefore. data from those sampli~ ett"ons may ;tol 
~sa°:lY be approp~ate as a refere~ce site. The Navy should re--evaluatt: their res'Ulu in light of this 
rnformauon to detenrune wherher lhe1r use of the RWQCB Island #J can be considered a reference 
location. 

4. With rc8ard to the bioassay results and due 10 the effects attributed to confounding factors (i.e .• grain 
size aud unioni:£cd ammonia concentrations), we request lb.at thC Navy pro'-'ide copies of me laboratory data sheets indicating wa1et and sediment quality measurem..:=nrs for all replkares for each 
treatment and statisdcaJ comparisons co controls and reference toxicants. 

5. A!> the Navy moves 1oward risk management decisions for this site, ir would b:: useful to compare the 
sediment chenusuy data to the amb.ienr sediment data for San Francisco Bay;. 

Settlfk C.pmments: 

J. Section l.l. Technical Appro.u:h, page 1-l: The last sentence of chi~ section indicates chat decisions on potential remedial actions will be based on conclu.sioru of the offshore and onshore 
ERAs, laud use, anl1 .. feasibility srudi¢s of sites where risk is dc.eme:d una~pi:abJy high." The Navy 
should modi(v this &entence co: " ... feasibility siudies of sites where risk is deemed unaccepuble." 2. Section 1.l.3, .Evaluation (,(Ecological Rbk in Ondhore. Wetland. aad Ofl'•hore Arca!!I, page l-6: 
The last sentence iudiones lhal the effect of groundwater contamiMti.on on 1.hc offshore sediments 
will be evaluated in a lat£r report. The Navy should provide more specifics on the tinting, coordiuarion wilh the ERAs, and tlte documentation of the evaluation of groundwater. 

J. Figure S-1 ~ Overview of .Rid< Mle$tmient P~s For M1ttt la(a.nd Offshcric Areas. p:ge S= ! O: 
With respect to COEC detecm:ination, this decisiou matrix docs not take into accowu 1he scenario 
where there is no numerical cxooedaru;:e of a reference or guidance value, but toxic;icy is observed in 
the sample (not attributed to coufow1d.ing factors). Eliminating COPECs before I.he evaluation of the 
bio~y dala may potentially eliminate chemicals which could be causing loJl.icity. This is paniQllarly relevanl for rhe sodimem values, which are only benclunai'b. The Navy should take all 
chemicals detected in the samples inl.o consideration when attempting a corrclalion to toxicity test 
results, not just those exc.eeding reference or guidance values. 

4. Chapter 6. ldentificatlon ot' Cbcmica.19 of Potential Ecological Concern: In rbis section, specific 
chemicaJ results are discussed and those Chat were identified as COPECs for each of r.he three Offshore Areas. The Navy has not provided the r-.irionale or the basis foe identifying each chemical as 
a COPEC in all case$. Al1hougll the crii:eria· are discussed con0:..-,,cually in the previous chapter, die 
Navy must state the basis for seleaius or rejecting each chemical. 
Addjtionally, lbe Navy has proposed a criteria for eliminating a chemjcal as a COPECs if ir e,;oeeds 
the c:ri.reria iu less rhe 10% of the samples. During the scoping meetings, th.e agencies discussed chis 
point wirh rhe Na"'Y a.od stared lhal if a chemical i$ to be elim.inate.d for "this reason, thar indivi<Sual 
samples should be e\':llluared for magrritude of exoeed.anc.es, so as nor to eliminate porential bot spots. 
Th.is is especially rcl~vanr. given the limited number of sampling locations per cell. le is nor dear 
from this docwnent that tttis evaluation hus been performed. 

5. Section s.1.1. J).evelopmenr of Reference Chemical Concentracion3'. page S-J and T11ble S.-2, 
RWQCB Dara Used fOI" the Determination of Reference Loca1tion Concentnatioos: This seaio11 
states llull I.here was variability in the reference i;ite chemistry dau. To faciJiUlfe easier review of lb.is 
variability, the Navy should provide a table identifying chemical results from the RWQCB studies and 
those perfonned by rhe Na\<')'. As noted in Gene.rat Comment #3, the difference in depth of R WQCB 

P!=l(iE: 02 



and Navy samples may be relevant to the evaluation of Island# 1 ~ au appropriate refcn.,'flce site for 
Mare Island. · 

6. Section 6.2.1, Inorganic Con:.tltucots io Sediment Samples for Offshore Areal, pagei; 6-10 and 

6-11 = There appears 10 be a typographical error i~ reporting me acute and chronic marine AWQC 

v-al.ues for chTOnriwn. The Navy should ''erify lhcse values ati.d assure that appropriate con1parisons to 
sire samplei; were p!rfonned. 

1. Smion 7.t.1. Toxicity Evaluation - A.mpbipod Bi~a11HyS1 and Appendix D - Biological Data 

Quality Worksheets: This section discusses the results of the amphipod bioa.s6ays and the potential 

for influence on toxicity from confounding factors, specifically grain size. The Navy concluded. that 

the results oflhc Eohaustorius estuori™· bioassay were strongly affected by grain size. It is diflkult to 

evaluare this conclusion based on the infonnation provided in this repon. as there appears to be a 

discrepancy with the sample idendtication nun•bers for lhc two reference sites in Tables 7-3, 7-4, and 

1-5 displaying lhe bioassay results and in Table 9-2 displaying grain size (see comment #9 below). 

Additionally. the methodology used to ev~u.ate the relationship between~ ili~ and toxici!)' using 

the Island # 1 reference site dala and tha1 of sites in San Francisco Bay oblained from the literarure 

was llot previously agreed to by the agencies. These data were combined using the assumption that 

riley arc from a smgJc population. U .is unclear fr~m rhis report as to w~r rhoi:IC data obtained from 

I.he lituature are similar to Island # l and should be combined. lf the reference site resuhs raise 

q.i..."Stions about the clfe;:;t of .;(;'tlfoanding-fuctors; tk· investigawnypicaily re ii~ on the resuJts of the 

controls lo Lease out those relationships. 

Anolk."T confusing aspect of the inte1pretation of the amphipod results is che description of the lest 

conditions provided in Appendix D. Virtually all of the treatments for the amphipod showed 

~iatio11 from the guideiines for wa1er quality parame1ers, yet the only reje.aed data were those 

which had elevated ammonia concentrations.his unclear as to the Navy's criteria for their evaluation 

of acceptabkdat.a. The -i1lformation ,regarding the conuols and the Teierenre toxicants ·doc:s mu appear 

to be included in this repon, so l am unable to evaluate the potemial impect to the site sample 

·treatments. As noled elsewhere iu .this memo, the Navy ,shou.ldprolr'.idc .mc,agencies with the 

tabomory data sheets for each treaunent so that we may have the opportunity to funher evaluate their 

.conclusions. 

Figures 7-1., 7-l, and 7..J display the percelll amphipod survi.,,-al for Offshore Areas L 2, and 3. It 

would be useful to display the results of the reference site bioassays in che same figun: for comparison. 

Table 7-S. Amphipod Sumv41 Re.ult.J for Ofr9bott Atta l. displays percent survival values from 

literature. fl.owever. these values differ somewhatho.m those .shown 011 Tab.le 7-2.. This ~n .needs 

to be checked and a reference provided as a footn.Ote on this table. 

finally. although Table 7-1 shows a side-by-side comparison of the two amphipod species bioassay 

results, Section 7. l. l doef. not discuss the use of the amphipod Leptocheirus plumulosus bioassays at 

three sampling stations. Navy should include some discussion on the relevance of these results. 

8. Seclion!l 7.l.l and 7.l.l.1. Toiidty Evaluation of' Echlaooenn Biou1ays and Resultll of Embryo 

Development BioaHay:1: In reading lhese sections and reviewing Tables 7-7 and 7-8 (results of 

I 00".h. porewater tests and sediment eluniate teStS, and 50% porevt.·ater and sediment elutriate for the 

~nd dollar). it is unclear if in the interpre1ation. lhe bio.assay data for both porewaier a11d eluuia1e 

bioassays were contbined or were kept sepirate. Although the same species was used for both test 

methods, the data should be evaluated separately, as manipulation of the sediment ro obtain the wacer 

fraction is different. The Navy should clarify this point. 



A similar comparison is made 10 evaluate ammonia sensitivity of the various test $pec:ies. However. 

FiJ!Qrcs 7-J through 7-U have combined the porewarer and elutriate bioassav_s ammonia d.ata for 

each .species. It is unclear if this i6 a:n appropriate comparison, since the cest ~1ethods, and perhaps the 

phys1cal-chemical rcacri.ons which re.lease ammonia, ale different. The Navy t;hould provide some 

-d.iscusstou on this fomping ofthe10xi.tity test results. 

Another aspect of chis t.>valuati.on is ~lso confusing. Al the Fleet Reserve Piers and lhe Soulh Mare 

I.stand Su-ait locations, $editnent clutriate ce$1.S were performed on su.rf"Jce grab samples tO - 6") and 

on shallow cores (0-5'). While the ma.nipulatiou oflhc sediments to obtain eluuiate would be the 

same, the Navy has tested two different vt.Ttical strata of different sizes and depths. his unclear iflhe 

Navy oombined th:is-d.iua m their et'aluation of Ih¢ bioassays, and if so, whether it is appropnate to 

combine these two data sets. Additionally, it is unclear as ro what reference site data (with respect ro 

the depth question) lhe Navy compared. the Marc ISland data. The Na""Y needs ao clarify this poi m. 

On page 7-9, first paragraph, there appears to be a typo: "Tiu:. results for .Mylilu1-; indicated toxicil}' in 

all samples te$red "in both the 100% and. 50% porewater dilutions, toxicity ... " should be l00% and 

50% sediment ebatriate dilutions. Also, Figurefi 7-14 and 7-IS indicate that the Alyti /us had both 
porewater and·eiuuiate trc=arrru.-'llts, but the a:ext andTable 7-6 indic:ateS 1har only elutriate was 

perfonned on the mu.ssel 

9. Table 9·1 page 9-ll, Grain Size Di11tributio11 and Total Orgaoic Carbon: Station identification 

numbers are noted as RF2. Car:quinez Strait, and RF l is noted as R WQCB Island #I. Corresponding 

grain si:.l:es indicate that RF I is much more coarse grained that RF.2. However, this seems illo&ical for 

two reasons. Fim, lhe sampling previou.sly perfonned by the RWQCB at lsland#l for our Reference 

Site' Study has shown greater than 90o/i> fines. Sec.omil.y, it seems more likely tha1 because of its 
location near the confluence of the SaCramcnto River and Mare Island Strait, the Carquinez Strair 

rli5P0sal sire would have a greai:er percentage of .coarsi..."-gained material. l ha\'C noted that in other 

tables, RFl represented Cacquincz Stra.it and RF2 represented Island# l. 11le Navy must clarify this 

poinl. If Jhe labeling is correct, then Island # 1 should not be used as a-rcfei-ence site, as iI does not 

have a simllar grain size 10 that of the Mare Island s;µnples. 

10. Section 12.1.1.J, Sources of Uncertainty- SampUng and Data Analysis: As noted in the General 

Conuneuts, RWQCB staff are not convino::d that the ··san.-ple size was more than adequate for 

characterization of nature and e>.-tent of contamination" as is stated in lhe second paragraph. In some 

areas. the limited numbeT of deep cores and the 5' venical inteIVals may not be sufficiem coverage for 

the large volumes of sedimenf which may ha-..-e been impacted by Navy activities. 

11. Section 11.1.1.1. Source. ofUncertaiorJ -To:skity Guidance Valo.es ITGVsj: This section should 

be modified to reflect the following comments. · 

Jn the second sente11~. add lhe boldcd. word: ''Although the TGVs were based on numerous studies, 

they nr~v include taxa not relevaru to site receptors, and only represent an estimate of real effects." It 
is 1.napproprisre to say chat the taxa are not rel~imt t.o site reoeptol'5, unless the Navy can demonstr.uc 

orherwise. · · 

The A WQ!:.. in particular. were promulgated. after a serieti of te5lS were run using differcnl $pt1Cies 

and ta.xonomic groups •md different endpoints lO, in fact, represent a range of possible effects to 

sensitive :species. While the TGVs are results &on1 laboratory tests, as arc: the rc:sults frotn the Navy's 

effon, the investigators select species and lest methods that attempl to reasonably represent insitu 

conditions. 

12. Section 1l,2. Potential Confounding Noaccntlllllin11Dt Stl"efJ.ON - Grain Size: In th.is sec1ion, as 

well as elsewhere in the document, the Navy provides citations from the literamre as 10 lhe potcntia.I 



grain size effects on the ampbipod F:ohausrvrius estuarus bioassays in this study. One might ask 
whether groin s:i:i:e was considcTed in the selection of the test species during the devclopmem of lhc 
Field Sampling and Analysis Plan. 

,q . CL.-7 
Concur: / b'Z--?z--:.~-a-// _?--<;,• 

Deruus MJshek. Section der 

; RWQCB, San Francisco Bay Region, 1998. "Ambient Concenmt;tion of Toxic Chc;nticals in Sediment: 

S13ll Repon." 
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Mr. Chip Gribble, Project Manager 

Office of Military Facilities 

700 Heinz Street, Building F, Second Floor 

Berkeley. CA 94704 

July 13, 1998 

Subject: Mare Island Draft Offshore Ecological Risk .Asses~ent 

(PCA 60130 Index NTXSG3 00) . 

Dear Mr- Gribble: 

The California Department of Fish and Game (DFG) Office of Spill Prevention and 

Response ( OSPR) has completed our biological re'lliew of the April 16, 1998 'Draft 

Offshore Areas Ecological Assessment, Mate Island", prepared by Tetra Tech EM Inc. 

(TTEMI) forthe Depattment of the Navy. These comments are provided as part of our 

role as natural resource trustee for the State's fish and wildlife and their habitats. Due to 

scheduling conflicts~ they do not include review by -our Staff Toxicologist ... It is our 

understanding that Dr. Jim Polisini of the Human and Ecological Risk J;>ivision (HERD) 

of DTSC has provided toxicological review. 

Background 

Mare Island is located in the southein portion of Solano County across Mare Island Strait 

from Vallejo, California. The offshore area includes 'the shoreline along Mare Island 

Strait and Ca:rquinez Strait. Mare Island was operated as a naval shipyard from 1896 to 

199S, v.r.ith a primary mission of fleet µiaintemn1ce, overhaul, consttuction .and refueling. 

It contained a variety of shipbuilding, ship repair, and ammunitions manufacturing 

facilities. 

The offshore area includes piers and berths that have been used for mooring and light 

repair of various types of ships- Possible industrial wastes associated with the mooring 

and repairing of these vessels are v.--elding debris, paint chips, cleaning solvents, 

sandblasting residue, and petroleum products. Unwanted ordnance was disposed of in 

some of the offshore areas and onshore activities may have resulted in release ·or disposal 

----------· . ·---
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of ordnance-related mated.al. The areas investigated also include numerous storm water 

outfalls from Mare Island. 

The Ecological Risk Assessment (ERA) presents the results of the Navy's offshore 

sampling and analysis procedures, evaluates the chemical and biological data collected 

and characterizes the risk associated with the site. It also evaluates the possibility of 

performing a dredging operation in selected offshore areas_ 

General Comments 

1. The Navy should have one consistent approach for Ecological Risk Assessment at the 

Offshore Area at Mare Island that includes the entire Mare Island shoreline. The 

suspected UXO areas. as well as the other contaminated areas must be sampled using 

the same criteria. 1be mudflat area 011 the west side of Mare Island should also be 

sampled, or a rationale for not including this area in the sampling program should be 

provided. 

2. Consultation with the Department aud the National Marine Fisheries Service is 

required if activities, in.eluding dredging, have the potential to disrupt the migration of 

sensitive species such as steelhead; winter-run, fall-run or late fall· run chinook 

salmon. 

Specific Comments 

I. Section 1.2.2, Dredge Material Evaluation Approach, Page 1-5: Define the criteria 

used for the selection of the proposed reference sites. We do not think: that the 

Carquinez Strait disposal site is an appropriate site. 

2. Figure 1-2. Offshore Studv .Area: UXO and nonUXO areas should be differentiated 

on this figure_ The extent of mudflat .or wetlaild on the eastern shore of Mare Island 

should be shown on tlris figure. 

3. Section 2.1, Location, pag.e 2-1: The six: offshore areas only encompass the ea.stem 

and southern shores of Mare Island. Please provide the rationale for not including the 

western shore in this ERA. 

4. Section 2-2.2, Dredging and Fill Activities, page 2-3: Please include "A" Street on 

Figure 1-2. 

5. Section 2.2.4, Fleet Reserve Piers, page 2-S: Dredging is not a substitute for an 

Ecological Risk Assessment. Sampling of the sediment that remains after the 

removal of the UX:Os is needed. Dredging of mudflat areas will destroy valuable 
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habitat for shorebirds and invertebrates. Compensation for lost use of those areas 

must be discussed. 

6. Section 2.3. Current and Proposed Operations, -gage 2-9: Provide a more detailed 

description of the current operations at Dikes 12 and 14, or provide a reference, 

7. Table 3-4. Potential. Fish Species at Mare Island Offshore Areas, page 3.-15: 

a. The Central Valley evolutionary significant unit (ESU) of Steelhead is listed 

as threatened by the federal government. Mare Island is pait of the migratozy 

pathway of these fish stocks that spawn in the Sacramento and San Joaquin 

rivers and nihutaries. They should be included on Table 3-4. 

b. The Central Califomia Coast ESU of steelhead is listed as threatened by the 

federal government. The adults migrate through the Mare Island area, up the 

Napa Ri'ler froill December to April. The juvenile outmigration is from 

March to June. They should be included on Table 3-4. Consultation is 

required when planning activities that could disrupt migration.. 

c. The fall run and late fall 11lD. stocks of Chinook salmon were both proposed for 

federal listing as threatened in February 1998. This should be noted in the 

"Regulatory Status" column and defined in the status notes. 

d. The notation FPE is in the "'Regulatory Status " colu~ but is not defined in 

the Status notes. 

e. Footnotes l, 2 and 3 are used in the "Scientific Name" column, but not 

defined in the notes or references. 

8. Table 3-5. List of Potential Bird Species at Mare Island Offshore Area, pages 3-18 to 

3-31: For several h-pecies. "not available" is used in the residency and behavior 

columns. This type of information is available in the litel'ature. Please explain the 

TeaSOns for not including residency and behavior .information for these species, 

particularly the Least tern. If literature information is not available~ seasonal surveys 

must be conducted to detennine the residency status of .these species at Mare Island. 

9. Table 3-7 .. Special Status Species at Mare Island OffShore Areas. page 3-33: See 

conunent #7. 

10. Section 4.1. SampHng Strategy. page 4-1: Sediment will be disrupted during the 

removal of UXOs. Further sampling Will be needed after removal is complete. 

11. Section 4-. l. l. Dredfjpg InveSJigatlon (Study Areas with Unexploded Ordnance), 

page 4-3~ Provide a more detailed rationale for the selection of the reference sites. 
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12. Section 4.1.1. Dredging Investigation page 4-4: The use of a composite sample of the 

0-5 foot sediment core mllnot accurately depict toxicity of bioavailable 

contaminants and wi1 l not identify potential hotspots. 

13. Figure 8-2, Chemical Ex,posure and Flow Diagram for Assessment and Measurement 

EndpQints: There are inadequate measurement endpoints in this diagram. The only 

biological measuremoot endpoint for piscivorous birds and carnivorous mammals is 

benthic invertebrates. Fish tissue sampling and analysis will allow for a more direct 

measurement for bioaccumulation and biomagnification of chemicals. 

14. Table 8-2~ Rationale for Selection of Assessment Endpoints at Mare Island Offshore 

Areas. page 8-16: This table indicates that there is toxicological literature available 

for some species but not others. Please indicate what literature was considered for 

each species. 

15. Table 8-3, Risk Characterization Methodology for Mare Island Offshore Areas, page 

~: The linkage for the assessment endpoint for piscivorous birds and carnivorous 

marrunals is too remote. The invertebrates used should be identified in this table, and 

fish tissue should be included for this model. 

16. Table 8-4. Natural History of Selected Receptors for Mare Island Offshore Areas, 

page 8-19: The California Gull. a terrestrial receptor is shown on this table. Its 

feeding guild is not included in the assessment endpoints. 

17. Chapter 14, Dredge Material Evaluation, page 14-1: Dredge projects in the San 

Francisco Bay must be coordinated with the Dredge Materials Monitoring Office. 

The Department offish and Game contact is Ms. Becky Ota, (650) 688-6361. 

18. Section 14.3, Tier DI Evaluation of Dredge Material: The dredge material will only 

be subjected to acute toxicity tests and bioaccumlllati.on tests. Testing of the chronic 

affects of COCs in needed. 

Conclusions. 

As noted in the Comments above, there are several issues that must be resolved 

before this document can be considered final by DFG. The Navy need to address these in 

the response to agency comments. 
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DFG appreciates the opportunity to review the Draft Ecological Risk Assessment 

for the Offshore .Areas at Mare Island. If you have any questions regarding this review, 

or require further details, please contact me at (916) 327-3196, or e-mail address: 

selllis@ospr.dfg.cagov. 

Sincerely, 

Susan R. Ellis, Senior Biologist. 

Militaty Facilities Unit 

Office of Spill Prevention and Response 

California Department of Fish and Game 

Revie_,: s~ s~~ogist 

cc: Ned Black, Ph.D. 
U.S. EPARegion IX 

75 Havvthome Street 

SanFrancisco, CA 94105-3901 

Ms. Laurie Sullivan 

Coastal.Resources Coordinator (H-1-2) 

c/o U.S. Environmental Protection Agency 

75 Hawthorne Street 

San Francisco, CA 94105-3901 

James Polisini, Ph.D. 

Department of ·r oxic Substances Control 

HERD 
1011 N. Grand'liew Avenue 

Glendale, CA 91201 

Department of Fish and Game 

Don Lollock 
John Holland 
Buzz Chernoff, Ph.D. 
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