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COMMENTS
_,' Moffett Field Draft EcologicalAssessmentTechnicalMemorandum- OperableUnit 1

The objectivesof the scope of work for the ecological assessmentare presentedon pages 6 and 7
of the document. The objectives are reorganizedfor discussionpurposes in these comments as
follows:

• Evaluate whether capping will jeopardize species currently residing on OU1.
• Evaluate whether capping will unacceptably alter the habitat and ecology at OU1.
• Evaluate the potential for habitat recovery following capping at OUI.
• If ecological impacts from capping are unacceptable, evaluate whether chemicals at OU 1

pose potential adverse impacts to ecological receptors under current conditions.
• If chemicals do pose an adverse ecological impact undercurrent conditions, compare the

relative magnitude of _ impacts to impacts from capping.
• If capping does not unacc_ably alter the habitat, assess the potential for burrowinganimals

to be exposed to chemicals following capping.
• If animals cartbe exposed to chemicals by burrowing through the cap, assess the potential

adverse impactsto these receptors.
• Evaluate the potential for uptake of chemicals by plants following capping.
• If there is a potential for plants to accumulate chemicals following capping, evaluate the

potential impacts to animals foraging on those plants.

The approachused in the EATMto meeteach objectiveis reviewed.

The reviewcommentsprovidedbeloware organizedinto G_nCralCommentsthataddress issues
of globalconcern and SpecificCommentsthat addresseachof the objectiveslistedabove.

GENERAL COMMENTS

1. A theoretical qualitative approach was used to evaluate virtually all the objectives of the
EATM. Many of the objectives ask for a prediction of environmental response to some
future action at OU1 (e.g., what the potential is for recovery following capping or to
evaluate the potential for uptake of chemicals by plants followingcapping). It is important
for the EATM to present available field data from the site in order to make a decision about
the cap.

The EATMused an exposuremodelingapproachto evaluateimpacts. This is a screening
level approach which is believed to be conservative(i.e., ecologicalimpactswill not be
underestimated)and is widely applied in ecological risk assessmentwork. Typically, a
screeninglevelevaluationis initiallyconductedandif impactsare estimated,thenbiological
investigations(e.g., populationstudies, tissuechemicalanalysis,or toxicitytesting)maybe
warrantedto confirmresultsof the screeninglevel assessment. SincetheEATMconcluded
that there was no ecologicalimpact from chemicalsoccurring in soil at OU1, further
evaluationusing biologicalapproachesis unnecessary. However,as comment9 suggests,

_, the conclusionsof the exposuremodelingpresentedin theEATMmaybe flawedand require
recalculation. Dependinguponthe resultsof the revisedmodel!ng,biologicaltestsmaybe
required. :
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2. Comments from all three regulators (pages 5 and 6 of the EATM) identifiedthe assessment
of potential ecological impacts to surface water bodies adjacent to the landfdls from

_' chemicals migrating from the landfills as a major data gap in the Draft Final FS Report.
Ecological impact to the surface water bodies adjacent to the landf'fllsneeds to be addressed
in the objectives of the ecological assessment.

3. Several sections of the EATM seem unnecessary and should be removed. Section 2.1
(Human Health Risk Assessment) explains that a human health risk assessment was
performed at OU1 during the remedial investigation and concluded that there was no
unacceptable risk to humans from drinking the groundwater. The relevance of this
information to the EATM is unclearand no attemptis madeto integrate it into the EATM.
Section 3.1 (Evaluate HabitatDestructionfrom ProposedRemedial Action at OU1) begins
with approximately 6 pages describing theoretical aspects of population biology. This
informationseems irrelevantand is not integrated into the other sectionsof the EATM.

4. Limited information is'_i_sented concerning the present status of the ecosystem at and
adjacent to OU1 (e.g. salt water retension ponds). An introductorysection should be
included that summarizes the information provided in the Phase I Site-wide Qualitative
Habitat and ReceptorCharacterizationNAS Moffett Field (Wesco 1993) and elsewhere so
the readercan understandthe extentof the ecosystem on and adjacentto OU1.

5. The EATM suggests that the proposed remedial action (e.g., capping) and subsequent
maintenanceregime (e.g., periodicmowing)will create a habitatincapableof supportingthe
ecosystem currently occupying OU1. The EATM needs to take a proactiveposition in

_' answering the question, "Why not enhance the habitat quality as part of the remedial
action?" It would be a rather simple and cost-effective effort to incorporate elements into
the remedial design that would enhance the habitat for animals if the presence of these
organisms would not interfere with the future use at NAS Moffett Field.

SPECIFIC COMMENTS

6. Evaluate whether capping will jeopardize species currently residing on OU1.

This objective is addressed in Section 3.1.1 (pages 12-14) for species currently occurring
on OU1 and in Section 3.1.2 for threatened and endangered species. Section 3.1.1 used a
subjective qualitative approach for determining impacts of remedial action on animals
occurring on OU1 and concluded that the proposed capping will result in habitatdestruction
that is unacceptable to current terrestrial populations residing at OU1. This conclusion is
based on the rationale that capping will cause some animals to migrate into adjacent areas
of increased competition or will eliminate organisms unable to avoid capping. While it is
clear that the physical act of placing a 36 inch soil cap will cause the migration and
elimination of organisms from OU1, the primary issue is whether capping will jeopardize
populations of animals that occur in the area (e.g., black-tailed hare, California ground
squirrel, Botta's pocket gopher, California vole, red fox, domestic cat as described on page
16 of the EATM). No evidence is presented that suggests that OU1 provides a unique
habitat that following modification from capping would cause the elimination of a species

_w' from the area. On the contrary, animals listed in the EATM as occurring on OU1 are
common to the region and undoubtedly occur on adjacent areas. These animals could
readily reoccupy OU 1following capping if provided suitable habitat. Although theapproach
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to meetingthisobjectiveisappropriate,the conclusionthathabitatdestructionresultingfrom
cappingis unacceptableto current terrestrialanimalpopulationsresidingat OU1 shouldbe

_w' substantiated. The kindof datathat is neededto showthat thecap shouldn'tbe constructed
is a measureof the sizeof the smallmammalpopulationandthe raptors that feedon them.
This will tell us if temporaryloss of the area of O!31would adverselyaffect the biotic
community. Fielddataon body-burdensof the COCs is necessary. This mightalso include
somebioassays, suchas the P450testof the soils, to determineif levelsof planarorganics
(PCBs, PAHs)are sufficientlyhightopossiblyaffectreproductionin theanimalpopulations.

Section3.1.2 statesthatnothreatenedor endangeredspecieswereobservedinhabitingOU1
but that if they did occur on OU1, capping would jeopardize these species. It should be
definedwhetherOU1 provideshabitaton whichthreatenedor endangeredspeciesdepend
for partor all of the year,whichwouldmakeit a sensitivearea in needof protection. If
no threatenedor endangeredspeciesoccuron OU1, it wouldbe sufficientto say that they
would notbe impacted'b,y,capping.

7. Evaluatewhethercappingwill unacceptablyalter the habitatand ecologyat OU1.

Sections3.1 and3.1.1 containsomequalitativeandsubjectiveverbiageabouttheeffects that
capping would have to the habitaton the site. The first sentenceon pg. 12states, "The
placementof a 36-inchdeepcap on OU-1will destroy the existing terrestrialhabitat'. In
addition, maintenancepracticesfollowingcapping(e.g., mowing)will limit recolonization
of O131. It is clear that the physical act of placing a 36-inch soil cap will cause the
migrationor eliminationof organismsfrom OU1. However, the EATM shoulddiscuss

_w' whether OU1 will revert back to the sameor improved qualityof habitatas was present
prior to capping. This topicis discussedfurtherin comment8. Whilethedisplacedanimals
maynot be able to find suitablehabitatnearby, is it likely that the nearbypopulationscould
recolonizethe area oncetheremediationtookplace. Field datamaybe necessaryto answer
these questions. In Section3.1.1 (p. 13), the text statesthat the vegetationstructureis an
importantcomponentin determiningthe sizeand speciescompositionof bird communities.
That is true. Is the existingvegetationstructureat OU1of sufficientcomplexityto support
a very complexbird community? Woulda nativegrass/shrubcommunitysupporta more
complexbird community? Thesequestionsshouldbe investigated.

8. Evaluate the potential for habitat recovery following capping at OU1.

This objectivewas addressedin Sections3.1 and 3. I. 1 in a very terse, subjectivemanner.
Since maintenancepracticesfollowingcapping(e.g., mowing)will limit recolonizationof
OU1 by naturalplantandanimalpopulations,it is concludedthat it is unlikelythata diverse
terrestrial ecosystem will reestablish itself at OU1. Substantiatedevidenceshould be
presented to support this position. If we agree that "habitat destructionat OU1 is
unacceptableto the currentterrestrialpopulationsresidingat OUI', it seemsthat field data
wouldbe necessarytoprovidethe informationaboutwhat speciesactuallylivesthere, rather
than relying on modeling. It seems unlikely that temporary destructionof the ruderal
grasslandwill result in a devastatingeffecton the shrew/smallmammalpopulation. Field
data is neededto prove or disprovethesetheories. PerformingP450bioassayson the soil
or capturingthe shrewslivingon siteandlookingat their P450levelsmaydetermineif bare
ground has an adverseeffect and the cap is needed. There are also manyother ways to
approachthis throughactualfieldsampling. As stated in comrflent5, it wouldbe a simple
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matter to incorporate elements into the remedial design that would enhance the habitat at
OUI (e.g., eliminate mowing, establish a diverse assemblage of indigenous plant species
with native grasses and bushes such as Coyote bush to add vertical dimension to the cap,
increase topographic diversity, create artificial surface water bodies). In fact, if mowing
was eliminated from the maintenance, most assuredly the endemic plant community and
native fauna would reestablish itself on OU1 given time. If a water-proof, biotic barrier
were installed under the native soil cap, the watering requirements to revegetate the cap
might be less of an issue, and the necessity for mowing the cap might be reduced if the
proper mix of annual and perennial grasses and shrubs were planted. In addition, with
proper stormwaterand infiltrationcontrols, the problems associated with increasedleaching
due to watering the cap could be avoided. OU1 is itself a highly disturbedarea that has
evolved into a diverse terrestrialhabitat with established animal populationsin residence.
Therefore, the conclusionpresented in the EATM for this objective is too simplisticand
largely inappropriate.

9. If ecological impacts fr_capping are unacceptable, evaluate whether chemicalsat OU1
pose potential adverse impacts to ecological receptors under current conditions.

This objective was addressed in Section 3.3 using an exposure modeling approach.
Exposuremodeling is a standardscreeninglevel approachfor estimating potential impacts
of chemical releases on plants and animals. In ecological risk assessment, it is wise to
conduct a screening level evaluation, such as exposure modeling, prior to conducting
biological investigations (e.g., population studies, tissue chemical analyses, or toxicity
testing). However, the exposuremodelingthat was presentedin the EATMappearsflawed.

_' The conclusion of the assessment is that a shrew weighing 7 grams and consuming 2.5
grams of food per day would not be impacted by ingesting 0.2 grams of mercury, 23.07
grams of lead, 4.69 grams of PCB, and 1.87 grams of PAHs per day. This conclusion is
unreasonable.

Additional issues that need to be revised include:

a) Althougha shrewis an appropriatetargetspeciesfor exposuremodeling,no evidence
is presentedthatshowsthatsoilchemicalconcentrationsthatare protectiveof theshrew
are protectiveto otheranimals.

b) The selection of COPCs is presented on pages 22-24. What were the criteria for
selecting COPCs? Although the COPCs selected in the EATM appear reasonable, a
complete summary of chemicals detected in soil at OU1 (i.e., a summary table
containing number of observations, frequency of detection, mean concentration,
maximum and minimum detected concentration, and maximum and minimum non-
detected concentration) is required for the reader to determine if the proper chemicals
were selected as COPCs. Why were only mercury and lead considered as COCs?
What about the concept of additive effects from exposures to multiple COCs?

c) Assumption4 on page 25 states that J-coded data were not used in determiningaverage
concentrations of PAlls and PCBs. This is contrary to EPA guidance.

d) The average concentration of COPCs in soil was used to estimate exposure and potential
impacts to the shrew. Standardized risk assessments include an evaluation of the
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reasonablemaximumexposure(RME)concentration.Theaveragedoes not represent
the RME whichis more appropriatelycalculatedas the upper 95 percent confidence

_F" limit.

e) The only routeof exposureusedfor the shrewis the ingestionof prey. Evidencemust
be presentedfor eliminationof the ingestionof soil, dermal, or inhalationroutes of
exposure. Incidentalingestionof soilparticlescouldoccurif the shrewswere preening
or licking moisture (fog) off grass blades for water. There aren't any references
presented thatwouldsupportthe ideathat "theydon't drink the water'. There wasn't
any mentionof leaehatepotentiallyleaving the landfill. This could be a pathway of
concern since the landfill is adjacent to the salt ponds. No direct toxicity was
considered, onlyfood chain pathway. Inhalationoccurswhen theyburrow or stay in
burrows wherevolatilesoccur. Shouldn't VOCsbe part of the COClist?

f) The calculationof'_..j)osure presentedin section3.3.1.1 on pages 24-26 does not
explain how ehemic_i_i'.oneentrationswere determinedin prey items for the shrew.
Apparently, a factor of 1 is usedto estimateconcentrationsof chemicalsin prey from
concentrationsof chemical in soil. Although this may be conservative for some
chemicals, it maynotbe conservativefor chemicalsthatbioaccumulate,suchas PCBs,
which have been estimated empirically at 20. The method for determinationof
bioaccumulationfactors in prey items of the shrew should be clearly stated and
substantiated.

g) Section 3.3.1.3 presentstoxicityvalues that are supposedto be representativeof "no
effects levels'. Thesetoxicityvaluesare baseduponacutelethaldietaryconcentrations
and do not takeinto accountchronicexposureand sublethaleffectsthat can impactthe
health of a populationby reducingreproductivepotential. Toxicityvaluesrepresenting
chronic "no effectslevels"shouldbe obtainedfrom theliterature. Also, thecalculation
of the "environmentalno effect level in the diet"is flawedand shouldbe recalculated.

h) There is no comparison between the exposure presented in section 3.3.1.1 and the no
effect levels presented in section 3.3.1.3. A summary table should be presented
summarizing the numbers and presenting the calculated ratios.

10. ff chemicalsdoposean adverseecologicalimpactundercurrentconditions,comparethe
relative magnitudeof these impactsto impacts fromcapping.

Since Section 3.3 concluded thatthere is noadverseeffect to animalsfrom chemicalsdetected
in soil at OU1, then accordingto Figure2-3 a comparisonof effects was notnecessary. This
objective was correctly omittedfrom the EATM. However, since the conclusions in Section
3.3 axe in doubt, this objective may need to be evaluated in the future if unacceptable risks
are associated with chemical exposure to animals on OU1.

11. If capping does not unacceptably alter the habitat, assess the potential for burrowing
animals to be exposed to chemicals following capping.

• W' According to Figure 2-3, this objectiveshould not be addressed in the EATM if capping
resulted in an unacceptablealteration in the habitat. Section 3.1 concludedthat capping
would result in an unacceptablealterationin the habitat at OU1.- Therefore,Section3.2.1,
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which assesses whether a 36-inchnative soil cap is protectiveof burrowinganimals, is
unnecessary.

12. If animals can be exposed to chemicals by burrowing through the cap, assess the
potentialadverse impactsto thesereceptors.

Accordingto Figure 2-3, this objectiveshouldnot be evaluatedin the EATM if capping
resultedin an unacceptablealterationin thehabitator if animalsarenot exposedto chemicals
followingcapping. Section 3.1 concludedthat cappingwould result in an unacceptable
alterationin the habitatat OU1. This objectivewas correctlyomittedfrom the EATM.

13. Evaluate the potential for uptake of chemicals by plants following capping.

This objectivewas addressedin Section3.2.2 subjectivelyevaluatingthe potentialfor roots
to penetrate the 36 inch,.cap. The EATIVlconcluded that the grass vegetative cover
establishedfollowingcal_Yi_ogwouldnotcontactthe underlyinglandfillmaterial. However,
the basis for this conclusionis unclear. The first paragraph in Section 3.2.2 states that
WESCO(1993)estimatedroot depthsof grassesand forbsnativeto the area to be less than
5 feet. Section3.2.2 later statesthatan unknowngrassspecieswill be establishedon the site
followingcappingandprovidesa referencethatstatesthatseveralgrassspeciestypicallyhave
a root depth of less than 1 foot. This informationis contradictory and requires further
substantiationbefore a conclusioncanbe made. Informationon the rootingdepthof the grass
species to be used for revegetationshouldbe obtainedfor the particular soil and climatic
conditionsfound at the site. Furthermore,it is highlylikely thatplant speciesindigenousto

_' the area will invadeO!31in timeno matterwhatmaintenanceregimeis used. Plantspecies
endemicto the area (e.g., hare barley, ripgutbrome, wild oat, sweet clover, yellow star
thistle, Russian thistle, black mustard, and fireweed)have an annual life habit and are
primarilyspeciesof recentexoticintroductionsthatcanbe consideredweeds. As such, they
are aggressivecolonizersthat wouldmostcertainlyinvadeOU1 followingestablishmentof
the grass cover. Therefore, rooting depth of these plants should be considered in the
evaluation.

14. If there is a potential for plants to accumulatechemicals following capping, evaluate the
potential impacts to animals foraging on those plants.

Since Section 3.2.2 concludedthat plant roots will not come into contactwith the landfill
contents following capping, this objectiveshould not have been addressed and was not
addressedin the EATM. However,if as suggestedin comment13the root depthissue is re-
evaluatedand it is determinedthat roofingdepthmay exceed36 inches, then this objective
will have to be addressed. An exposure model approach that estimates the amount of
chemicalmoving from the soil into the plant and subsequentexposure to an herbivorous
animal (i.e., Black-tailedhare, Californiagroundsquirrel, Botta'spocketgopher, California
vole) wouldbe appropriate.

EDITORIALCOMMENT
qmr

15. p. 6: Revisetextto read, "jeopardizeany species..."
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