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. 10.0 DEVELOPMENT AND SCREENING OF MEDIA-SPECIFIC

ALTERNATIVES

Remedial action alternatives were developed using the potentially acceptable

technologies and representative process options identified in Section 9.0. The potential

pathways that are addressed in this feasibility study (FS) are as follows:

0 Groundwater;

* Seep discharges;

* Soil, and

* Sediment and surface water in the Snowmelt Pond.

The goal of the FS is to evaluate multi-media alternatives (i.e., grouping of actions that,

O together, address the three pathways). Even with only a small number of actions that

address each pathway, the number of combinations that would address multi-media impacts

in different parts of the OU would be very large. Therefore, media-specific alternatives are

screened in this section and evaluated in detail in Section 11.0. Multi-media alternatives are

developed in the comparative analysis section of Section 11.0. Since the Snowmelt Pond has

a presumptive remedy of constructed wetlands, the pond is discussed in detail in Section

11.0.

A building block approach was taken to develop alternatives. Process options

were combined into a limited number of alternatives that, based on professional judgement,

are most applicable to the setting and contaminants at OU 5. The five basic general response

actions for water and soil are shown below, with the process options identified for each

action. The alternatives were assembled using different combinations of these process

options.

Emeiorf AM OU S Re Rrt 10-1



Each alternative was evaluated for effectiveness, implementability, and cost, in

a process similar to the evaluation of process options, but evaluating the entire alternative.

Alternatives that passed this screening are analyzed in more detail in Section 11.0 (i.e., that

analysis evaluates the synergy between the combination of different process options).

Containmpent -~Collection -~Treatmnent -~Discharge --- Institutional

No Treatnunt

Constructor! J.oflscucn
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The definition of each evaluation criterion used in this screening is discussed

below.

Effectiveness - The ability of the alternative to protect human health and the

environment. "Effectiveness" includes the amount of hazardous material treated and/or

destroyed; the amount remaining on site; the degree of expected reduction in mobility,

toxicity, or volume of contaminants; the short-term reductions of risk during construction and

implementation; and the long-term reduction of risk once the remedial actions are completed.

Alternatives that have been shown to achieve remedial action objectives similar to those at

Elmendorf AFB are considered effective unless the uncertainty involved calls that effective-

ness into question. The judgment of effectiveness is based on literature evaluations of the

alternatives at similar sites and on the technical understanding of the type of contamination

(chemicals, concentrations, and phase), migration routes, and the geologic/physical setting of

OU 5). The alternatives should also protect human health and the environment without

* compromising the bluff stability and wetlands environment. The alternative should not create

a potential environmental impact greater than the potential risks if no action were taken.

Implementability - The technical and administrative feasibility of the alterna-

tive, as well as the availability of the various services and materials that would be required.

Technical feasibility generally refers to the ability to construct and reliably operate the pro-

cess until the remedial goal is achieved. The administrative criteria include the ability to

secure necessary approvals from the regulating agencies for construction, operation, and dis-

posal of residuals generated by the alternative. Administrative feasibility also considers the

availability of treatment, storage and disposal facilities, technical specialists, and any special

equipment that may be required. If an alternative requires significant space, piping, or man-

power to implement, its implementability is considered marginal. If significant permitting or

waivers from potential ARARs are needed, the implementability is further reduced because

of the anticipated difficulty or time required to acquire approvals and obtain waivers. For

CERCLA projects, permitting is typically not required as long as substantive requirements

* are met. The evaluation of implementability is based on the current state of the technology
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development (obtained from literature sources), and the physical/hydrogeologic setting of OU

5. The most important factors are the groundwater flow direction and rate, the geologic sta-

bility of the OU, and the space available to implement an alternative. Of equal importance is

the permitting required to dispose of waste generated by an alternative.

Cost - Capital and/or lease costs, miscellaneous costs, and annual operations

and maintenance (O&M) costs are considered. These costs are broad, order of magnitude

estimates obtained from literature and from experience with similar alternatives. The costs

are accurate to within 50% less and 100% more than actual costs and are for comparative

purposes only. More detailed costs, based on CORA and RACER computer-based estimates,

are provided in the detailed analysis (Section 11.0). Cost details are provided in

Appendix T.

10.1 Alternatives for Water

The alternatives for water are described and evaluated below. Rationale for

both retaining and dropping alternatives is discussed in Section 10.3.

10.1.1 Natural Attenuation

Contuinrmnw-->- Collection -- Tretenwnt -- Dischrge -- Instuo

Natural Attenuation
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Description - Natural attenuation would take no action at the site and would

leave basewide groundwater, seeps and surface water in their current state. Dilution, adsorp-

tion, volatilization, and biological breakdown of the contaminant concentration would occur

in seeps, natural wetlands, and in the groundwater. In seeps, volatilization and biological

breakdown are the primary mechanisms reducing concentrations of organic contaminants.

Natural wetlands possess aerobic, anaerobic, and eutrophication environments capable of

breaking down aromatic and chlorinated hydrocarbons, and precipitating metals. This alter-

native would use natural processes to treat seep water and groundwater discharges to the

wetlands. In groundwater, natural attenuation occurs through adsorption, biological break-

down, volatilization, dispersion, and dilution. Natural attenuation would allow these pro-

cesses to continue. This alternative provides a baseline for comparing other alternatives.

Monitoring would include groundwater, seep water, and the wetlands.

Effectiveness - The effectiveness of the natural attenuation alternative

depends on the contaminant removal rate of the physical, chemical, and biological processes

that are currently occurring. Breakdown rates depend on the temperature, water and soil

chemistry, nutrient supply, flow rate, bacterial colonies/populations, and food supply (conta-

minant concentrations). The rate is generally faster at high concentrations because increased

substrate allows for a higher rate of utilization by organisms. Breakdown rates are slower at

low concentration, lower temperatures, and low organic content of the soil can also slow

natural attenuation. The rate of natural attenuation cannot be accurately predicted at

Elmendorf AFB.

Dispersion may have the greatest effect on the concentrations of COCs in

groundwater; however, adsorption (often referred to as retardation) and biological breakdown

are important factors. It is very difficult to develop any meaningful estimate of the

contribution of each component of natural attenuation to the concentrations of organics

currently seen in the groundwater and predicted for the future. For these reasons, natural

* attenuation is best quantified by evaluating concentrations at source areas and the
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concentrations of contaminants at downgradient receptors. This approach considers all

natural attenuation processes affecting groundwater quality.

For groundwater that is expressed as seeps in OU 5, prior natural attenuation

processes may have already occurred within the bluff. Even though natural attenuation likely

has occurred to COCs within the bluff, once seeps express themselves into the wetlands as

surface water, further degradation is likely since the natural attenuation processes are much

different, e.g., effect of plant uptake, more available oxygen, light, etc.

Although natural degradation rates are difficult to predict, recent studies of the

Beaver Pond area (see Appendix R) indicate that natural attenuation can be effective in the

wetlands environment of OU 5. The Beaver Pond study revealed that the environmental

impacts at the pond are minimal and that Ship Creek is not being affected.

The wetland areas in the western half of OU 5 (in the seep areas) are much

smaller than Beaver Pond. These other wetland areas may not have the water retention time

needed to naturally treat seep water before natural discharge to surface water in drainage

ditches occurs. Environmental impacts at the seeps would not be effectively remediated in

the short term by this alternative.

Without combining this alternative with monitoring of groundwater, seeps, and

surface water, there would be no measure of the success of the natural processes on the con-

taminant concentrations. To provide this measure, a monitoring program has been made a

part of the natural attenuation alternative. The monitoring would allow for observation of the

effectiveness of natural attenuation. If, because of changes in temperature, flow rate, conta-

minant load, or the other factors described above, the effectiveness is not demonstrated,

additional remedial action can be taken.

This alternative would produce no cross-media benefit on soil contamination.

Since no access restrictions would be implemented, human and environmental exposures

m amsorfAF OU s Rl/FS Report 10-6



* would not be prevented during the time period when contaminant concentrations exceed the

clean-up criteria.

Implementability - This alternative is readily implemented. The processes

for approving natural attenuation are defined and have been implemented at contaminated

sites. For the portion of OU 5 near Beaver Pond, this alternative can be implemented.

However, an potential ARAR variance for water quality in the wetland may be needed so it

can be used to degrade contaminants.

Cost - The monitoring costs associated with natural attenuation would range

from $5,000,000 to $6,000,000 (present value for 30 years of monitoring).

10.1.2 Institutional Action

Containment-- Collection -- Treatment -- Discharge -- Insfttutional

¼. Actions

J. N
Co~thnmt kltnon

UN.

Institutional Action

Description - This alternative would implement land use restrictions into the

Elmendorf AFB land use plan. City and county land use plans would have to be consulted

and potentially, restrictions placed on land not owned by Elmendorf AFB. These restrictions

would include prohibiting the extraction and use of groundwater and prohibiting the building

* of residences in areas affected by contamination. The alternative would include a ground-
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water and surface water monitoring program. The water samples would be collected periodi-

cally and analyzed for the contaminants of concern. Plants and animals would be observed

for signs of impact. The data generated would be used to monitor degradation and provide

an early indication of possible impact, allowing for a remedial response to mitigate the

impact.

Effectiveness - Institutional actions would protect human health and the

environment by monitoring the environment and controlling the potential for exposure to con-

taminated water. The access restrictions would help prevent potential human exposures to

contaminated groundwater, seeps, and springs, but they would not reduce exposures to small

terrestrial and burrov -g animals. The natural contaminant reduction processes present in

the no action alternative would continue to operate with implementation of institutional

controls. However, the groundwater and surface water monitoring implemented with this

alternative would allow tracking of contaminant reduction rates and concentrations.

Implementability - This alternative is implementable and would cause little

environmental disruption to the existing ecosystem of the proposed alternatives. The pro-

cesses for acquiring deed restrictions and restricting groundwater use are defined. Institu-

tional controls have been implemented at contaminated sites.

Cost - The present value of institutional controls, including monitoring,

would range from $5,000,000 to $6,500,000. Approximately $100,000 of this cost is for

actions such as deed restrictions. The remainder is for monitoring of groundwater, seeps and

surface water.

ElmndMAFM OU 5 R Rqeo• 10-8



O 10.1.3 Containment

Containment-- Collection -- Treatment -- Discharge -- Institutional
Actions

I .......

Containment

Description - Containment could be partially achieved through the use of a. vertical slurry wall barrier that would be keyed into the Bootlegger Cove formation to pre-

vent horizontal migration of contaminated groundwater. The slurry wall would be a mixture

of cement and bentonite. Seep water would be contained by installing pavement or Gunite*

in the seep areas. The monitoring of groundwater, seeps, and surface water would be

needed to document containment of the plume.

Effectiveness - Containment would protect human health and the environment

by reducing the migration of contamination. OU 5 is the area of discharge for basewide

groundwater. Containing groundwater at the point of discharge is only temporarily effective

because groundwater would build up behind the barrier system and eventually bypass the

slurry wall. The pavement over the seep areas is also not likely to be effective in the long

term since water would eventually bypass the barrier. Constructing the barrier could cause

environmental impacts by backing up groundwater and causing flow of impacted water from

the bluff at locations that could not be predicted. Wetlands could be dewatered. Also, the

increase in the water table could create pond pressures that could affect the stability of the. bluff. There would be no cross-media benefit affecting soil contamination.

ElmftdorfAMB OU 5 M Re/'5 port 10-9



Implementability - This alternative is not implementable at OU 5. Con-

taining the large amount of groundwater present at OU 5 would be difficult, because of the

access difficulties in constructing a slurry wall and the difficulty in containing large volumes

of water with these barriers. The railroad, roads, and buildings in the industrial area all

make implementing this alternative difficult.

Cost -- The cost of this alternative is estimated to be approximately

$9,000,000 to $12,000,000. Approximately $4,000,000 is for groundwater, seeps, and

surface water monitoring.

10.1.4 Passive Extraction, Treatment Using Constructed Wetlands, and Discharge

Contsinment-. Collection -- Trament . Declherp -- Insthutkna
oldons

HdfflW

Passive Extraction, Treatment Using Constructed
Wetlands, and Discharge

Description - Groundwater and seepage water would be extracted using pas-

sive horizontal drains and collection trenches installed in areas of identified seeps. All

collected water would be directed toward the constructed wetland built at the Snowmelt

Pond. Degradation of organic compounds should occur in the aerobic environment near the

root zones, and the anaerobic environment in the eutrophication zones of the wetland system.

Metals should be precipitated as insoluble salts (typically sulfides) in the eutrophication

Emadotf AM OU S RMS Rqp 10-10



* zones. The effluent would be discharged to the existing drainage ditch leading from the

Snowmelt Pond. Monitoring of the wetland would be required to document that clean-up

levels are being attained. Ongoing monitoring of groundwater and surface water would be

needed to monitor the possible reductions in impact from treating seep water, and to monitor

the natural attenuation of these pathways.

Effectiveness - This alternative protects human health and the environment

by eliminating potential for exposures in seep areas, and collects and treats contaminated

water from the seeps. Passive extraction of groundwater would only remove water from the

top of the aquifer near the water table. Therefore, for the bulk of groundwater flow below

the water table this alternative is not effective. However, the alternative would have no

negative impact on the environment if implemented and very little impact on bluff stability

due to installation of passive drains.

The cold climate may limit the effectiveness of the treatment component of this

alternative to the summer months only. Lower temperatures slow biological processes and

will slow the degradation rate of organic contaminants. There would be no cross-media

benefit affecting soil contamination by implementing this alternative.

Implementability - The alternative is implementable. Passive extraction of

groundwater would produce relatively low flows. For the water to be retained in the

wetlands system long enough for degradation to occur, 10 to 15 acres of land would be

needed. This land would have to be located relatively near the seeps so long pumping

distances would not be needed. Since most of the land at the bottom of the bluff south of the

seeps is not owned by the Air Force, the constructed wetlands would have to be located on

top of the bluff.

Cost - The cost estimates for this alternative range from $6,000,000 to

$8,000,000. This includes approximately $4,000,000 for groundwater, seep, and surface

Elumaaorf AF OU 5 RI•IS Rqort 10-11



water monitoring. This assumes no cost for the land since the Air Force maintains

ownership.

10.1.5 Active Extraction, Treatment Using Constructed Wetlands, and Discharge

Containment--> Collection -- Tratment -- Discharge -- Institutional
Actions

S~ uonkW4~

toAqufur

Active Extraction, Treatment Using Constructed Wetlands,
and Discharge

Description - Extraction wells would be installed in areas of identified seeps

and in areas where the risk caused by exposure exceeds 1 x 106. Collection trenches would

be used to supplement the wells in some areas. All collected water would be pumped to the

constructed wetlands at the top of the bluff. Degradation of organic compounds should occur

in the aerobic environment near the root zones, and the anaerobic environment in the eutro-

phication zones of the wetland system. Metals should be precipitated as insoluble salts

(typically sulfides) in the eutrophication zones. The effluent would be discharged to a

reinjection well system in the eastern portion of OU 5. Monitoring of groundwater and sur-

face water would be required to document that clean-up levels are being attained. The only

difference between this alternative and the previous one is that substantially more water

would be treated.
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Effectiveness - This alternative protects human health and the environment

by reducing potential for exposures in seep areas, and collects and treats contaminated

groundwater. The cold climate may reduce the effectiveness of this alternative in the winter

months only because cold ambient temperatures reduce degradation rates. There would be

no cross-media benefit affecting soil contamination by implementing this alternative. The

pumping would have a very minor impact on the stability of the bluff; however, the

hydrology of wetlands could be negatively affected because of the large volumes of

groundwater extracted; groundwater that would normally discharge into the Beaver Pond.

Implementability - The alternative is implementable on a small scale (i.e.,

treating only water from the seeps), but difficult on a large scale because of the extensive

land requirements. Pumping groundwater would result in large flows (2,400 to 3,400 gpm).

From 100 to 250 acres would be needed to treat this flow. With limited land at the top of

the bluff the flow through the wetland would have to be relatively small, making this

alternative not implementable for these large flows because of space limitations at the

Snowmelt Pond.

Cost - The cost estimates for this alternative range from $15,000,000 to

$18,000,000. This cost is for a wetland on top of the bluff since use of the Snowmelt Pond

would not be feasible. Monitoring costs of $4,000,000 are included for monitoring of

groundwater, seeps, and surface water.
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10.1.6 Passive Extraction, Treatment by Activated Carbon and Discharge

Containment-- Collection -> Treatment -- Discharge -- Institual
Actions

Passive Extraction, Treatment by Activated Carbon,

and Discharge

Description - Groundwater and seepage water would be extracted by passive

horizontal drains installed in areas of identified seeps. Water would be passively collected

and drained to an aqueous activated carbon system at the bottom of the bluff. The activated

carbon would remove the contaminants. The water would then be reinjected in the eastern

portion of OU 5. Monitoring would be needed for groundwater and treatment effluent to

demonstrate that the treatment is effective.

Effectiveness - This alternative protects human health and the environment

by reducing the potential for exposure in seep areas by removing and treating contaminated

water. Only shallow groundwater near the water table would be removed using horizontal

drains. Deeper groundwater would not be captured by a passive system. This alternative

would have a very minor, if any, impact on the stability of the bluff and no impact on the

hydrology of wetlands.

Implementability - The alternative is implementable; the technology is

proven and available. There is sufficient land for this alternative at the bottom of the bluff.
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Cost - The cost estimates for this alternative range from $7,000,000 to

$8,000,000. The monitoring component for groundwater, seeps, and surface water is

estimated to be $4,000,000.

10.1.7 Active Extraction, Treatment Using Air Stripping and Activated Carbon,

and Discharge

Containment-- Collection - Treatment -- Discharge -- Institutional
Actions

E0toft Is. rrn

Active Extraction, Treatment Using Air Stripping and

Activated Carbon, and Discharge

Description - This alternative is applicable to groundwater and seeps.

Impacted groundwater would be extracted with wells installed in areas of identified seeps and

where cancer risks posed by exposure to groundwater exceed 1 x 10'. The collected water

would be stripped of volatiles with an air stripper, and the effluent would be discharged via a

reinjection well system as with previous alternatives. Volatiles from the air stripper would

be captured and treated with activated carbon. Monitoring would be needed for ground-

water, surface water, effluent from the treatment system, and air to demonstrate that the

treatment is effective.

Effectiveness - This alternative protects human health and the environment

O by reducing the potential for exposure in seep areas by removing and treating contaminated
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groundwater. A system could be designed to control the migration of impacted groundwater.

By controlling the migration, capturing groundwater, and drying up seeps, potential threats to

Ship Creek, human receptors, and the environment are eliminated. Implementing this alter-

native would have an indirect benefit on surface water quality by preventing contaminated

groundwater discharge into the surface water systems. However, decreased volume of water

flow to the wetlands could upset the ecology of the system. There would be no negative

impact on the stability of the bluff.

Implementability - The alternative is implementable; the technology is

proven and available. There is sufficient land for this alternative and systems for controlling

emissions are available.

Cost - The cost estimates for this alternative range from $25,000,000 to

$30,000,000. Monitoring costs of approximately $4,000,000 are included in this estimate.

10.1.8 Permeable Treatment Beds

Containment-- Collection -- Trmatmnt -- Discharge -- lntitutdo
Actionsm oo

Permeable Treatment Beds

Description - This alternative is applicable to groundwater. Seeps could not

be controlled by surface treatment beds, since seeps discharge as surface water. A subsur-
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O face flow-through treatment medium would be constructed to treat groundwater in situ.

Treatment beds would be installed through a trench excavated into the saturated zone to

intercept shallow groundwater. The trench would be backfilled with granular activated

carbon (GAC) to just below the water table, and then the backfill completed with clay to the

land surface. The GAC would adsorb any dissolved constituents, and the clay layer should

effectively filter or block any floating product from flowing past the trench. Once the

adsorptive capacity of the bed has been exhausted, the trench could be re-excavated to

remove the spent carbon and any accumulated floating product. The spent GAC could be

regenerated off-site at a carbon regeneration facility and the desorbed contaminants could be

thermally destroyed. The trench could then be re-installed as before with new or regenerated

GAC. Monitoring of groundwater on both the upgradient and downgradient side of the

trench would be needed to document its effectiveness.

Effectiveness - This alternative would protect human health and the environ-. ment by intercepting and treating contaminated groundwater. The potential for affecting Ship

Creek would be reduced. Activated carbon would adsorb most contaminants. Regeneration

of the carbon would destroy the contaminants. This alternative would have no negative

impact on the stability of the bluff, but could negatively affect wildlife habitat and wetlands

(see Implementability).

Implementability - Implementing this alternative would be difficult. The

need to remove and replace the activated carbon periodically would result in this alternative

being implemented more than once over the fife of the project. The multiple implementation

could result in damage to the ecology. All flora and fauna and related habitats within the

area treated would be detrimentally affected. The railroad, Post Road, and industrial

buildings would make installation of a continuous trench very difficult. Excavation and

reconstruction will also result in a period of time when groundwater would not be treated.

The space available for construction is limited due to the railroad tracks in the western and

the wetlands in the eastern part of OU 5.
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Cost - The estimated cost for this alternative is estimated to range from

$10,000,000, to $15,000,000 per implementation, including excavation, carbon, and

monitoring costs.

10.1.9 Air Sparging Combined With Soil Vapor Extraction

Containment-- Collection -- Treatmnt -- Discharge -• Institutional
Actions

No NO
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Air Sparging Combined with Soil Vapor Extraction

Description - This alternative would both volatilize and degrade organic

compounds by injecting air into the contaminated groundwater to increase the oxygen

content, and thus accelerate the natural degradation processes. Volatized compounds would

enter the vadose zone where they would be removed using soil vapor extraction and treated

using activated carbon. Aromatic contaminants not volatilized would be broken down by the

increase in microbial activity caused by the increased oxygen content of the water. Monitor-

ing of the groundwater, seeps, and surface water would be needed to document the

effectiveness of this alternative. Activated carbon would be used to control emissions from

the soil vapor extraction wells.

This alternative is generally applicable to groundwater and could have bene-

ficial effects on subsurface soil contamination. Its affect on seeps would be less since the

A
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. small size of the seeps would make it difficult to accurately target the same area for both

seeps and groundwater.

Effectiveness - This alternative would protect human health and the environ-

ment by removing volatile contaminants from the groundwater and accelerating the degrada-

tion process. The migration of the contaminants remaining in the groundwater is not

reduced, so the effectiveness depends upon the distance between the point of sparging and the

point of potential exposure. The degradation process would require an unknown period of

time and may not be complete by the time impacted water with unstripped contamination

reaches potential points of exposure. The lithology of the subsurface would effect system

performance as varying migration patterns of air and contaminants in the subsurface could

result in uneven performance.

There is a potential for negative influence on surface water quality caused by. discharging oxygenated water into the wetlands. The extra oxygen could affect the ecology

of the wetland by upsetting the balance between aerobic and anaerobic conditions. This

could change the types and population of organisms in the wetlands. There would be no

impact on the stability of the bluff.

Implementability - This alternative can be implemented. The technology is

proven effective in many environments. Sufficient space is available for air sparging wells.

Sparging wells and the geologic formation can be fouled by bacterial action and chemical

precipitation. This is especially true in waters with high iron content, such as those in OU 5.

Fouled wells may have to be abandoned and new wells constructed.

Cost - The cost is estimated to range from $25,000,000 to $30,000,000. The

monitoring of groundwater, surface water, and seeps accounts for approximately $4,000,000

of this estimate.

0
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10.2 Remedial Alternatives For Soil

The remedial alternatives for soil are described and evaluated below.

Rationale for both retaining and dropping alternatives is discussed in Section 10.3.

10.2.1 Natural Degradation

Containment--> Excavation --> Treatment -- Disposal --> Institutional
Actions

No

JC~na~nmflt[ Excavation I I

Natural Degradation

Description - The natural degradation alternative relies upon natural physical,

chemical, and biological processes to reduce contaminant concentrations until cleanup levels

are met in soil. Aromatic hydrocarbons are a common food source for naturally occurring

bacteria. The bacteria break down the organics to carbon dioxide and water. Hydrocarbons

also are adsorbed to organic and clay minerals in soil. These natural processes would act

slowly, resulting in a remediation time frame whose length is difficult to predict. A site-

specific modeling program would be needed to define degradation rates of contaminants and

estimate the time required to naturally achieve cleanup levels. An ongoing soil monitoring

program, where soil samples are collected periodically, would be required to confirm

predicted degradation rates. This alternative provides a baseline for comparing other

alternatives.
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Effectiveness - Natural degradation does not result in any immediate reduc-

tion in risk; however, the risks associated with exposure to soil are low since the con-

taminated soils are below the surface and not accessible to direct contact. The speed of

remediation depends upon many factors, including temperature, nutrient levels, moisture

content, oxygen content, and bacterial activity. The breakdown rate is not known. The

modeling program could also estimate the reduction in risk over time. There would be no

impact on the stability of the bluff; however, wetlands could be affected in the short term by

discharges of groundwater flowing through impacted soil.

Implementability - The alternative is implementable. The processes for

implementing natural degradation are known and have been used at other waste sites. Public

and regulatory acceptance also must be achieved for this alternative to be implementable.

Cost - The monitoring cost (present value based on 30 years of monitoring)

* associated with this alternative would range from $1,000,000 to $1,500,000.

10.2.2 Institutional Action

Containment-- Excavation -- Treatment -- Disposal -- Institutional
Actions

Institutional Action
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Description - This alternative would involve monitoring soil impacts and

would add land use restrictions to the Elmendorf AFB land use plan. The monitoring

program would be the same as described under the natural degradation alternative. These

restrictions would limit access and prohibit the building of residences and excavations in

areas with contamination exceeding cleanup levels. The restrictions would be included on

the deed for the property and would be incorporated in the Base Comprehensive Use Plan.

The use restriction would be factored into any future decisions to dispose of the property.

Monitoring of the soil would be needed to track the natural degradation of the contaminants

over time. Any future uses of the impacted areas must be evaluated to make certain that the

risk due to these future uses does not exceed acceptable levels.

Effectiveness - This alternative would minimize exposures that could occur

from digging in contaminated soil. Risk from exposure to soil would be reduced since the

chances for human contact would be reduced. Risks to the environment would not be con-

trolled at seep sites. Animals and vegetation would not be protected by the institutional

actions. This alternative is unlikely to affect the stability of the bluff.

Implementability - This alternative is implementable and would cause little

environmental disruption to the existing ecosystem of the proposed alternatives. Fences

could be easily constructed and maintained without disruption of the environment or opera-

tions at Elmendorf AFB. The processes for acquiring deed restrictions and restricting

groundwater use are defined. Public and regulatory acceptance would be required for the

alternative to be implementable.

Cost - The present value cost would range from $1,000,000 to $1,500,000.

This cost includes an estimated cost of $100,000 to implement deed/access restrictions.

0
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. 10.2.3 Containment

Containment --> Excavation -- Treatment -- Disposal ---> Institutional
Action

Containment

Description - This alternative includes a bentonite and soil cap and sediment. control barriers to contain areas of known surface soil contamination. Capping would also

be applied to soil contaminated by seeps. A 2-foot thick bentonite and soil cap with a

vegetative cover would be constructed over approximately 3.5 acres on top of the bluff. This

design should be adequate to prevent dermal contact with contaminated surface soils and

infiltration of water through contaminated vadose zone soil. The cap in the seep areas would

be small (approximately 0.1 acres each). Silt fences across known drainage ditches would be

constructed to prevent contaminated sediments from washing out into surface water. Periodic

monitoring of soil pore water, using suction-type lysimeters, would be needed to document

the effectiveness of the cap.

Effectiveness - This alternative would be effective in reducing risk from

dermal contact with contaminated soil. However, the risk is currently low. There would be

a cross-media benefit on groundwater water and, indirectly, on surface water by reducing

migration of contaminants through the soil and into groundwater. Reducing the contaminant

load on groundwater will indirectly benefit surface water at the point of discharge. Caps in

seep areas would not be effective, even with the attempt at water extraction, because of
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hydraulic pressure that would build up behind the cap and either rupture the cap or even-

tually cause water to bypass the cap and contaminate other areas, including surface water and

wetlands. Back pressures caused by a cap could lead to instability of the bluff.

Implementability - Capping has limited implementability. The topography

of the bluff would not allow for construction of a stable cap, so any capping would be

limited to the flat areas at the top of the bluff. The area that would be capped is small, so

the loss of use of the capped area should not have an impact on operations at Elmendorf

AFB. Public and regulatory acceptance must also be achieved for this alternative to be

implementable. The technology is proven and available.

Cost - The cost is estimated to range from $1,000,000 to $2,000,000.

10.2.4 Excavation and Disposal

Containment---> Excavation ---> retment --> Disposal -- Institutional

-. ... ..... . -..

Excavation and Disposal

Description -- This alternative would be applied only in the areas where soil

contamination exceeds clean up levels for total fuel hydrocarbons (TFH). Natural

degradation would continue to be applied to soils with less than the TFH clean-up levels. A

backhoe or front-end loader would be used to excavate overburden with contamination below
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* clean-up levels. Approximately a 4 foot x 10 foot x 10 foot portion of soil would be

excavated for disposal (1,500 cubic yards) in each of the two areas being evaluated in this FS

(3,000 cubic yards total). These contaminated soil areas are at depths of approximately

10-12 feet in the western area and 0-2 feet in the central area. The soil would be

temporarily placed on plastic, and samples would be collected to determine the concentration

of TFH in the excavated soil. These data would be used to obtain authorization to dispose of

the soil at an industrial landfill. Samples also would be collected of the sidewall and bottom

soil in the excavation to confirm that the soil with a TFH concentration greater than clean-up

levels was removed. The depth of the contamination will depend upon the depth of

contamination and the technical ability to excavate. The sidewalls would have to be laid

back to permit safe entry into the excavation. Roads, utilities, and buildings would limit the

size of the excavation, since they could interfere with the excavation residuals. The

excavated soil would be transported to an off-site permitted industrial waste landfill. Clean

fill would be imported to the site and the excavation backfilled.

Effectiveness - The potential for dermal exposure to contaminated soil is

eliminated, and the alternative is permanent. There would be a limited cross-media benefit

on groundwater by the removal of near-surface soil with the highest contaminant concentra-

tions. The Air Force would maintain environmental liability after disposal of the soil, since

treatment would not have occurred, even if the soil is disposed at a permitted facility. If the

facility became a CERCLA site, the Air Force could become a responsible party. This

alternative could affect the stability of the bluff if deep excavations were made. Shoring can

minimize this impact. No threw to wetlands or other ecological receptors is expected by

implementing this alternative.

Implementability - The alternative may not be implementable. Air Force

policy is to not select excavation and off-site disposal as the preferred alternative for

CERCLA soils. The excavation techniques are available and proven. However, this

alternative is limited only to shallow soil (generally less than 10-15 feet). Deeper soil could

S only be safely obtained by shoring excavations or using caisson excavation methods.
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Disposal of contaminated soil may be difficult. If the soil is hazardous, an out-of-state

RCRA landfill would have to be used, and transport of the soil would be difficult. The

waste characterization (hazardous/nonhazardous) would have to be determined during a pilot

excavation. All current data indicate that the soil would not be hazardous. Public and

regulatory acceptance would also be required for this alterative to be implementable.

Cost - Assuming an industrial waste landfill could be used, the cost for this

alternative would range from $800,000 to $1,200,000.

10.2.5 Excavation, Biopiling, and Backfidl

Containment_-* Excavation-- Treatment Disposal -- Institutional
.. . . Actions

CAumtg

Excavation, Biopiling, and Backfill

Description - A backhoe or front-end loader would be used to excavate soil

from the areas of OU 5 where soil contamination exceeds clean-up levels for TFH. The

volume of soil to be treated is estimated to be 3,000 cubic yards. The excavated soil would

be stockpiled and transferred to the Elmendorf AFB biopile cell for treatment. The existing

biopiling area is located at the eastern end of Elmendorf AFB. Clean fill from on base

would be used as backfill in excavated areas. Degradation in the biopile occurs because

oxidation of the soil stimulates microbial activity, which breaks down the contaminants into

carbon dioxide and water. Some volatilization also occurs.
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Soil in the biopile would be monitored for temperature, soil pH, nutrient, and

contaminant concentrations. Operations would be adjusted for climate to maintain optimal

degradation. Soil samples would be collected from sampling points in the center of the

biopile and analyzed to determine that the contaminated soil had been treated to acceptable

levels.

When cleanup objectives are met, the treated soil would be used on-base as

fill.

Effectiveness - The potential for dermal exposure to contaminated soil is

eliminated. There may be a limited cross-media benefit on groundwater by the removal of

near-surface soil with the highest contaminant concentrations. The effectiveness may be

slowed in the winter when degradation rates decrease. The bacterial activity is most effec-

tive in warm ambient temperatures. As with the excavation and disposal alternative, this

* alternative is limited only to shallow soil. Deeper soil could only safely be excavated by

shoring excavations or using caisson excavation methods. This alternative creates the same

potential impacts to bluff stability and wetlands as the excavation and disposal alternative.

Implementability - The alternative can be implemented but may be restricted

to the summer months because of the cold winter climate. The excavation and biopiling

techniques are available and a treatability study at Elmendorf AFB is ongoing. Excavation in

the western area may be difficult since the depths of contamination (10-12 feet) approach the

15 foot depth limit for excavation without complex methods. The biopiling could be

coordinated with the existing biopiling study. The land commitment for the duration of

treatment would not affect operations at Elmendorf AFB. Public and regulatory acceptance

are required for this alternate to be implemented. Contaminated soil on the side of the bluff

in the western portion of the OU will be difficult to reach.

Cost - The estimated cost range for this alternative is $150,000 to $300,000.

* This includes $30,000 for sampling of soil to document remediation of the soil. Also
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included is excavation and transport to the biopile and backfill (costing in the range of $15 to

$20/cy [$45,000 to $60,000]). The remaining cost is for the biopiling effort.

10.2.6 Soil Vapor Extraction/Soil Venting

Containment-- Excavation -- Treatment -- Disposal -- Institutional
Actions

Excavation

Soil Vapor Extraction/Soil Venting

Description - Soil vapor extraction (SVE) wells would be installed in the

vadose zone and screened in a narrow interval below the soil contamination. The wells

would be connected to a vacuum blower via a common header so that a negative pressure

would induce air flow through the contaminated soil into the SVE wells. Volatile compounds

would partition into the vapor phase where they could be collected by the wells. Activated

carbon would be used to adsorb the contaminants from the vapor phase. Periodic regener-

ation of the carbon would destroy the contaminants. Vapor vacuum monitoring wells would

be used to document the radius of influence of the SVE wells. The concentration of organic

vapor in the extraction and monitoring wells would be measured periodically to document

vapor extraction rates. Soil borings would be drilled to sample the affected soil to confirm

that cleanup levels have been achieved.

Effectiveness - This alternative protects human health and the environment

by reducing the volatile contaminant concentrations in soil. There is a cross-media benefit
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e on groundwater by the reduction of contaminants in the soil. Also some induced volatiliza-

tion from the groundwater could occur as a result of the reduced pressure in the vadose zone.

Soil vapor extraction would not be highly effective on the low volatility con-

taminants such as diesel and jet fuel. Since these compounds have low volatility, the relative

vapor phase equilibrium concentration between the vapor and adsorbed/liquid phase is low.

Also, SVE wells would not be highly effective near the bluff face because the vacuum would

be lost as fresh air was drawn in through the bluff, thereby reducing the vacuum induced in

the vadose zone. The radius of influence (and thus the effectiveness) of the wells will

depend upon the permeability of the formation. Radius of influence also affects the number

of wells needed to be effective. The formation is predominantly sand and gravel so the

effectiveness of each well to extract soil vapor is expected to be high. However, heterogen-

eity in the lithology and channeling of air could cause this alternative to be less effective in

some areas. This alternative would not affect the stability of the bluff or affect wetlands.

lmplementability - This alternative can be implemented. There is sufficient

land available to install the wells, header system, and treatment systems. The SVE tech-

nology is proven and is available; soil vapor treatment with activated carbon is proven and

available. Approvals from regulatory agencies would be needed to discharge treated offgas.

Cost - The estimated cost range would be $1,000,000 to $2,000,000.
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10.2.7 Bioventing

ContainmWet -- Excavation -- Tratmenen ODisposa/ /Institutional

Actions

NN

c~nt~n"M Excavakw

Bioventing

Description- Bioventing treats organic contaminants by oxygenating the

vadose zone, increasing microbial activity and increasing microbial breakdown of the con-

taminants. Air injection wells would be installed in areas where concentrations of soil

contaminants exceed clean-up levels for TFH. The wells would be screened in the vadose

zone in a narrow interval within and below the soil contamination. A blower would be con-

nected to the wells via a common header so that a positive pressure would induce air flow

into the contaminated soil. The increased amount of oxygen available in the vadose zone

would enhance the aerobic biodegradation of organic contaminants by indigenous microor-

ganisms. In addition to oxygen, macronutrients such as nitrogen and phosphorus, in an

atomized phase, could be added to stimulate microbial population growth and contaminant

destruction. Soil sampling would be needed to document that cleanup levels were being

achieved.

Effectiveness - This alternative protects human health and the environment

by reducing the contaminant concentrations in soil. It is effective on aromatic compounds

and TFH, but is less effective on chlorinated compounds that break down faster in anaerobic

environments. There is a cross-media benefit on groundwater and, indirectly, on surface
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water, by the reduction of the contaminant concentration in the soil. The effectiveness would

depend upon the ambient temperature, moisture content, natural microbial populations, and

the permeability of the soil. Bioventing tests in arctic climates have shown that ambient

temperatures would be increased by the heat of compression of the inlet air. Bioventing can

dry the formation reducing the effectiveness; however, moisture could be added to the inlet

air to counteract this negative effect. Effectiveness would also be negatively affected by

heterogeneity in lithology and channeling effects. This alternative would not affect the

stability of the bluff or wetlands.

Implementability - This alternative can be implemented. The technology is

available, and the space needed for bioventing wells is available. However, the rate of

breakdown caused by bioventing in cold climates is not fully documented. Bioventing tests

are being currently performed at Elmendorf AFB. The results of these tests will demonstrate

the effectiveness of bioventing in cold climates and will provide the data needed. Because

the soil in the bluff is composed mostly of interbedded sands and gravel with some thin,

discontinuous silty zones, the vapors should travel well through the media.

Cost - The estimated cost range would be $150,000 to $300,000.

10.3 Alternatives Recommended for Detailed Analysis

Based on the evaluation of alternatives for water and soil, the more promising

alternatives were selected for detailed analysis (Section 11). The alternatives selected are

shown unshaded below.
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Selected Remedial Alternsaivesfor Water

Conowlcwd ICpatiI Activated Carbon,
IWetlands, and I Wb~I Iand D!ischjargeI

Active Extraction, 0
Treatmunt Using Air Spargiqg
Air Strippinmg an wthSilVao

Activated Carbon, I IExtraction
and Discharge

Selected Remedial Alternatives for Soil

Deraationai Ac in....io............

The next four subsections (Section 10.3.1 through 10.3.4) discuss the respective rationales

for the alternatives that are both retained and eliminated.

10.3.1 Rationale for Retained Water Alternatives

Natural Attenuation

This alternative was retained for both seeps and groundwater as a baseline, for

comparison to other alternatives. It is applicable to all areas of OU 5, but is more effective

for the main body of groundwater not being expressed as seeps. Natural attenuation can be

combined with other alternatives to form cost-effective multi-media alternatives for the

different impacted areas of OU 5.
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Institutional Action

Institutional action can help prevent exposure for both seeps and groundwater

by limiting access to pathways. The monitoring aspects of institutional actions should be

combined with any alternative that achieves cleanup levels over a period of time to document

the effectiveness of each remedial action.

Passive Extraction With Constructed Wetland Treatment

This alternative was kept for the seeps, but eliminated for groundwater. The

alternative can reduce exposures from the seeps and treat contaminants at reasonable costs.

Snowmelt Pond would be converted into a constructed wetlands under the presumptive

remedy for PCB and sheen contamination. The passive nature of both the extraction and

treatment system is beneficial in that the chance of process upsets due to equipment failure is. minimized. However, treatment of all groundwater by this method is not practical because

the size of the constructed wetlands required to provide adequate retention time for the

extremely large volumes of groundwater that would be extracted would not be

implementable.

Passive Extraction With Activated Carbon Treatment

This alternative was kept for the seeps, but eliminated for groundwater. Acti-

vated carbon is a well-demonstrated technology that can successfully reduce contaminant

levels to below clean-up levels. Exposures during both extraction and treatment would be

minimal, and contaminants would be removed by the carbon for eventual destruction off site

when the carbon is regenerated. The technology can be carried out on minimal space and

would be relatively easy to operate. However, treatment of all groundwater by this method

is not possible because passive extraction methods cannot remove water below the surface.
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Active Extraction With Air Stripping and Activated Carbon Treatment

This alternative was kept for both seeps and groundwater because it involves a

well-understood treatment technology that can effectively treat the contaminants of concern.

The active extraction, while adding cost, has the added advantage over passive extraction of

increasing the amount of contaminated water that can be treated. Contaminants are treated

by the carbon and tventually destroyed during carbon regeneration. Chances for exposures

are minimal during operation.

Air Sparging With Soil Vapor Extraction

This alternative was kept for the groundwater, but not for the seeps. Air

sparging can effectively remove contaminants from the groundwater and treat them with car-

bon. The technology can also enhance biodegradation and limit plume migration. Both air

sparging and soil vapor extraction are well understood technologies and would nminimize

exposures during treatment. However, this alternative is ineffective on seeps since this water

is already at the surface.

10.3.2 Rationale for Eliminated Water Alternatives

Containment

Containment was eliminated because of the difficulty of containing all affected

groundwater over the long term. This alternative is only effective in the short-term in

preventing exposure by groundwater capture. In the long term, groundwater would bypass

any containment structure. Basewide groundwater discharges to OU 5 would eventually

overcome any attempt at containment. The environmental costs in the form of damage to the

wetlands and bluffs could outweigh the environmental benefits.
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Active Extraction With Constructed Wetlands Treatment

Active extraction was eliminated because of the difficulty in implementing a

high flow constructed wetlands. The 100 to 250 acres required to construct a high flow

wetlands could affect base operations. Also, the wetland would be more complex, require

more operations and maintenance, and would produce more water than a smaller scale

system.

Permeable Treatment Beds

Because of the need to periodically replace the treatment medium in a perme-

able, in-situ treatment system, this alternative was eliminated from further consideration.

Periodic replacement of the medium would repeatedly disrupt the land, potentially causing

slope stability problems in an area where there is little access for the construction equipment

(between the bluff and the railroad tracks). The lack of available land owned by the Air

Force also makes this alternative undesirable.

The period of treatment would be open-ended because of the potentially large

volume of water that flows through OU 5. The number of replacement episodes cannot be

predicted because the contaminant load that will pass through the treatment bed at any loca-

tion can not be predicted. Breakthrough could happen in some areas of the bed and not at

others. This would require either partial replacement or a wider trench with more carbon

where contaminant loads may be higher. The difficulty in ensuring equal effectiveness

across the bed makes this alternative undesirable.
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10.3.3 Rationale for Retained Soil Alternatives

Natural Degradation

Natural degradation processes are effective on the type of contaminants found

in the soil, i.e., fuel hydrocarbons. While degradation rates must be established by modeling

and monitoring programs, and eventual achievement of cleanup levels is not guaranteed, the

alternative has the advantage of not exposing surface receptors to contaminated soils and

treating soil in place.

Institutional Action

Institutional actions would help reduce exposures to people by reducing poten-

tial present and future exposure to impacted soil. This alternative would not be highly

effective on protecting the environment because animals and vegetation are not protected.

However, institutional controls can be combined with other actions to form multi-media

alternatives that would be effective in some areas of OU 5.

Excavation and Treatment With Biopiling

Biopiling is being tested in a treatability study at Elmendorf AFB. The

technology is proven in other climates, and the treatability study will define the treatment

period needed to achieve cleanup objectives for the contaminants in the soil. Biopiling

permanently destroys contaminants, and minimal chances of exposures during treatment are

expected. Excavation depths (10-12 feet in the western area and 0-2 feet in the central area)

should be shallow enough for excavation to be employed without the use of complex methods

required for depths exceeding 15 feet.
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Bioventing

Bioventing has been demonstrated to achieve cleanup levels for similar con-

taminants at other sites. Permanent destruction of contaminants is achieved and minimum

chances of exposure during treatment are expected. Sufficient space exists at OU 5 to imple-

ment the alternative and vendors are available to supply the needed equipment.

10.3.4 Rationale for Eliminated Soil Alternatives

Containment

Capping would be effective on a small scale at the top of the bluff. However,

caps could not be constructed on the face of the bluff because of slope stability problems and

the hydraulic buildup that would occur under the cap. The greatest potential for exposure to

contaminated soil is near seeps on the bluff, where a cap would be least effective. There-

fore, this alternative was eliminated in favor of the in-situ alternatives and ex-situ treatment.

Soil Vapor Extraction and Soil Venting

This alternative was eliminated because soil vapor extraction is not as effective

on contaminants which have low volatility. Contaminants at OU 5 such as diesel and jet fuel

have low vapor phase equilibrium concentrations which do not allow for effective removal

under a vacuum. In addition, much of the vacuum induced by the blower equipment could

be lost in the area of the bluff as fresh air from alongside the bluff could be drawn into the

extraction zone.

Excavation and Disposal

This alternative was eliminated because it is in conflict with Air Force policy

* that off-site disposal of excavated CERCLA soils is not a preferred remediation technology.

EmwrfA ou s 5RF Rqm 10-37



Additionally, this alternative merely moves the contaminants from Elmendorf AFB to a

landfill, which forces the base to maintain liability and does not achieve the remedial action

objective of treating contaminants, where possible.
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. 11.0 DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

The objective of the detailed analysis is to identify the best possible remedial

alternatives for the Elmendorf OU 5 site using Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) remedial action alternative evaluation criteria.

The comparative analysis evaluates the alternatives according to their cost effectiveness. An

alternative is selected in the Record of Decision (ROD) after agency and community

acceptance are evaluated.

To complete the detailed analysis, several important technical assumptions had

to be made; these assumptions are discussed in Section 11.1. Three potential pathways had

to be evaluated at OU 5: seeps, the main body of groundwater, and soil. Even with a small

number of media-based alternatives, the number of plausible multi-media alternatives is

large. The technical approach taken to streamline the analysis, and still evaluate a large. number of multi-media alternatives according to the nine CERCLA criteria, is discussed in

Section 11.2. The body of the detailed analysis is provided in Section 11.3.

Section 11.5 provides a comparative analysis of multi-media alternatives; this

analysis relies on the detailed single-media analysis in Section 11.3. These subjective

analyses separate the better alternative combinations from those that are likely to be less

successful using the CERCLA criteria. However, the results of the comparisons are limited

by the analysis's assumptions discussed in Section 11.1, the subjective nature of the analyses,

and other factors discussed in Section 11.5. A precise, objective ranking of multi-media

alternatives cannot be determined from the analyses. The "best" alternative may be one that

does not receive the highest score when the input from regulatory agencies and the public are

incorporated into the selection process.

Since some of the assumptions made in the detailed analysis could affect the effec-

tiveness, implementability, and cost of the alternatives, a sensitivity analysis that varied. several parameters was performed (Section 11.4). This analysis identified those evaluation
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criteria that will be most affected for each alternative by changes in the assumed quantities of

water and soil potentially requiring remediation, or the level or type of contamination

present, and the use of different human health risk objectives.

11.1 Assumotin

Throughout the detailed analysis, it was necessary to make several assumptions

about the effects of future contamination on response action, the time it will take to

remediate contamination, and the discharge of treated water. The fundamental assumptions

that shaped the approach to this analysis are discussed below.

11.1.1 Presence of Upgradient Groundwater Impacts/Affected Media

Investigations of upgradient groundwater contaminant sources and levels of con-

tamination are still ongoing. Therefore, the assumption was made that future or continued

upgradient contaminant discharge at OU 5 will occur in the same locations where current

groundwater impacts are found and at the concentrations currently found. It was also

assumed that the chemicals of concern (COCs) would not change and that there would be no

phase change (no soil gas, volatilization/air emissions, free product, or surface water

requiring remediation).

11.1.2 Upgradient Response Actions

It was assumed that any upgradient response actions in other OUs would have

a beneficial affect on remediation at OU 5. However, the cost reduction that would be

associated with any upgradient remedial actions cannot be estimated at this time and was not

included in alternative cost estimates. The primary benefit of those actions would be to

shorten the time required to achieve remedial action objectives.
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S 11.1.3 Remediation TimeframeShort-Term Effectiveness

An assumption was made about the estimation of remediation times and the

evaluation of an alternative's potential for complying with the chemical-specific ARARs.

The assumption has three component factors. First, CERCLA maximum allowable period

for remediation of groundwater (30 years) was used because the period of remediation for

groundwater cannot be determined as part of this effort. Groundwater from throughout most

of Elmendorf AFB will be remediated at OU 5, and the total mass of contaminants to be

removed and their rate of migration to OU 5 are not known at this time. For soil, estimates

of the time to achieve remediation were made based on the volume or contaminant load.

The second component factor concerns short-term effectiveness. The short-

term effectiveness of an alternative depends upon several factors, the three most important of

which are as follows:

* The alternative does not create a secondary hazard during
implementation;

An environmental benefit and a reduction in risk are realized during
implementation; and

The remedial action objectives are achieved quickly.

The speed at which remedial action objectives are attained depends upon the

mass of contamination to be removed. Since basewide groundwater is to be managed at OU

5, the timeframe for groundwater remediation is assumed to be 30 years. Given a 30-year

window for remediation, all groundwater alternatives would receive a low ranking for short-

term effectiveness, when timeframe alone is considered. Because the timeframe is equal for

all groundwater alternatives, it was not considered in the detailed analysis. The other two

factors of short-term effectiveness are the differentiating factors.

0
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Depending on findings and selected remediation strategies at OU 5 and

upgradient operable units, groundwater remediation may be achieved in less than 30 years.

A cost sensitivity analysis of shorter remediation timeframes is discussed in Section 11.4.

The third component factor relates to the timeframe in which potential expo-

sures are possible. Remedial response actions that require a long time to achieve remedial

action objectives are generally considered to have less short-term effectiveness than alter-

natives that achieve objectives quickly. This is because the period of potential exposure to

humans and the environment is longer with alternatives that require more time. This

negative aspect can be offset if the alternative eliminates the exposure potential during

remediation.

11.1.4 Discharge of Treated Water

The discharge options for treated water include discharge to Ship Creek,

discharge to wetlands, and reinjection. The alternatives involving extraction assumed

discharge of groundwater via reinjection. This process option was selected as being

representative in lieu of site-specific treatability studies that could show direct discharge is

possible to surface water bodies. In actuality, the appropriate discharge method is often

dictated by the effectiveness of the treatment and the ability to obtain permits. Reinjection is

also preferable to discharge to surface water because several of the key remedial action

objectives stress the importance of protecting the water quality of the wetlands areas and Ship

Creek. Some discharge of treated water to the beaver pond may be beneficial, to maintain a

constant water level.

Treatability studies would be needed to determine achievable cleanup levels for

each alternative. If it were determined that an on-site treatment system could be designed to

reduce contaminant concentrations to levels allowing direct discharge to Ship Creek or the

wetlands, then the costs for alternatives with a discharge component would be reduced.

0
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. 11.1.5 Presumptive Remedy for Snowmelt Pond

As discussed in Section 9.0, converting Snowmelt Pond into a constructed

wetland is the presumptive remedy for sediment contamination and surface sheens. The

presumptive remedy is considered an element of every multi-media alternative, not just the

one involving constructed wetlands. Its cost are included in the total costs that appear in

Section 11.5.

11.2 Technical Annroach for Detailed Analysis

The first part of this section describes the approach taken to develop and

evaluate multi-media alternatives for OU 5. The criteria and the numerical weighting system

used to evaluate the alternatives is discussed in the second part of the section.

. 11.2.1 Development and Analysis of Multi-Media Alternatives

The six water and four soil remedial action alternatives selected for detailed

analysis are shown on Table 11-1. However, any remedial action alternative evaluated in the

Feasibility Study (FS) must address all of the contamination in the operable unit. In the case

of OU 5, that means developing multi-media alternatives that each address the main body of

impacted groundwater, seeps, and soil. Seeps include the discharges of impacted ground-

water along the bluff. Small surface water channels and ditches along the bluff are not

considered as part of the seeps because, if the seeps are remediated, there will be no impact

to these face features. As conditions exist now, the main body of groundwater refers to the

groundwater flowing under OU 5 that does not discharge as seeps. This includes all

groundwater that discharges into the wetlands and Ship Creek. Even with only a few

remedial alternatives for each medium, the potential plausible combinations of multi-media

alternatives is very large. Examples of two assembled multi-media alternatives are:
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0
Table 11-1

Media-Specific and Applicable Pathway
Remedial Action Alternatives for OU 5

WATER TREATMENT ALTERNATIVES Groundwate Se SOIL TREATMENT ALTERNATIVE

Alternative I1 - Natural Attenuation V V Alternative #7 - Natural Degradation

Alternative 02 -- titutional Controls / Alternative 08 - Institutional Controls

Alternative #3 - Passive Extraction with Con- / Alternative 09 - Excavation, Biopiling and
structed Weddan Treatment Backfilling

Alternative 04 - Passive Extraction with Carbon / Alternative #10 - Bioventing
Treatment

Alternative 05 - Air Sparging with Soil Vapor m /
Extraction

Alternative 06 - Active Extraction with Air V /
Stripping mad Carbon Treatment
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Multi-Media Alternative #1

MEDIUM ALTERNATIVE

Groundwater Natural attenuation combined with institutional controls

Seeps Passive extraction with activated carbon treatment

Soil Natural degradation combined with institutional controls

Multi-Media Alternative #2

MEUM ALTERNATIVE

Groundwater Natural attenuation combined with institutional controls

Seeps Passive extraction with activated carbon treatment

Soil Bioventing

As can be seen, the differences between alternatives can be subtle and

descriptions of the multi-media alternatives would be very repetitive. It is important to. evaluate all realistic combinations of the 10 media-specific alternatives for different areas

within OU 5. To reduce the number of repetitive alternative descriptions, an approach was

developed where the media-based alternatives were evaluated individually according to the

,'i-.e CERCLA criteria using a numerical scoring system. Multi-media alternatives were then

developed; the multi-media scores for each CERCLA criterion were calculated from the

individual component scores for a total comparative score.

Each media-specific alternative was first individually subjected to detailed

analysis before plausible multi-media combinations were defined and analyzed. The protec-

tion provided to human health and the environment, compliance with the remedial action

objectives and potential ARARs, the effectiveness, and the implementability of each media-

specific alternative were evaluated in detail. This way, only 10 alternative descriptions were

needed. Multi-media alternatives were then developed. The scores for each CERCLA

criterion for each component of the alternative was averaged, for a total comparative score.

The relative synergy achieved by different combinations of seep, groundwater, and soil

* alternatives is not accounted for by averaging the individual component scores. However,
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synergistic affects are expected to be minimal because the primary contaminants vary
between media, e.g., groundwater with VOCs, soil with relatively nonvolatile total fuel

hydrocarbons (TFH-). For example, a combined multi-media alternative might be:

• Passive extraction and activated carbon treatment for seeps;

* Bioventing for soil; and

* Natural attenuation with institutional controls for groundwater.

If the long-term effectiveness scores for these components are 4, 5, and 3 the average score

for the long-term effectiveness of this multi-media alternative would be 4 (12 + 3). The

average scores for the multi-media alternatives are evaluated in the comparative analysis

section of this report. This approach streamlines the detailed analysis effort by not creating

repetitive analyses for similar combinations of alternatives.

11.2.2 Evaluation Criteria and Scoring System

Criteria

The evaluation criteria used in the detailed analysis are divided into three

categories: threshold factors, balancing factors, and modifying considerations. Threshold

factors are those conditions that must be met for the alternative to be viable and relate

directly to statutory findings that will be made in the Record of Decision (ROD); these

criteria must be met. Balancing factors are the conditions that are the primary basis for

comparing alternatives; these criteria relate the alternative to the site-specific conditions.

Modifying considerations factor in agency and community concerns: an alternative could be

effective and technically implementable, but not viable based on these considerations. The

nine evaluation criteria used in the detailed analyses, and brief definitions of each are shown

on Table 11-2. The detailed evaluations focus on the threshold and balancing factors. Cost

depends upon the assembly of media-specific alternatives; therefore, cost is evaluated in the

comparative analysis portion of the detailed analysis, where multi-media alternatives are
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Table 11-2

Remedial Alternative Evaluation Criteria

Critin Type Evaluation Criterion Deriitio

Threshold Protective of human health Protection of both human health and the environment is
Factors and the environmente achieved through the elimination, reduction, or control of

contaminated media. All migration pathways must be
addressed.

Compliance with Complies with applicable or relevant and appropriate
appropriate ARARs" requirements of RCRA, CWA, SDWA, TSCA, state and

local regulations and codes, and TBCs.

Balancing Long-term effectiveness Protects human health and the environment after the
Factors and permanence remedial objectives have been met.

Reduction in toxicity, Treats the media and reduces the toxicity, mobility, and/or
mobility, and volume volume of the contaminated media.
through treatment'

Short-term effectiveness" Protects human health and the environment during con-
struction and implementation. Degree of threat and the
time period to achieve remedial action objectives are also
considered.

Implementability There are no administrative barriers (no permits, zoning
limitations). The availability of materials and personnel,
site features such as available space and topography, and
impacts upon on-going operations are considered. The
technical status of alternatives is also considered; theoreti-
cal technologies with only limited bench-scale evaluation
are considered less implementable than fully proven
processes.

Cost Costs include design, construction, start-up, monitoring,
and maintenance. Accuracy to within -30% and +50%.

Modifying State acceptance The state's (or other regulatory agency's) preference among
Consid tios or concern about alternatives.

Community acceptance The community's apparent preferences among or concerns
about alternatives.

"Efftciveaea criria used to determim the effectivenem-to-cost quotient.
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developed and compared. Costs are calculated to an accuracy of -30% to +50%.

Modifying considerations (agency and community acceptance) will be evaluated in the

Proposed Plan.

Scoring System

To measure the degree that the alternatives fulfill each evaluation criterion, a

relative numerical rating system was used (see Table 11-3). The numerical values reflect the

relative completeness that a criterion is fulfilled by the alternative. As shown, the rating can

be one of three possibilities: the criterion is fully met, partially met, or is not met. Table

11-3 describes subjective factors used to evaluate how well the evaluation criteria are met by

the alternatives. The number assigned (5, 3, or 0) does not necessarily reflect the degree of

meeting the criterion. For example, an alternative which scores a "3" on "implementability"

is not necessarily 60% as implementable as an alternative that scores a "5." However, the

assigning of these numerical rankings can serve to provide a preliminary ranking of sites that

can be used in the comparative analysis. It is difficult to always fully meet a criterion. For

the cost criterion, one of four scores was selected, depending on the total present worth of

costs associated with the alternative. The selection of an alternative in the ROD is based on

an evaluation of the trade-offs between the costs, benefits, and impacts of any remedial

response. The scoring system is designed to numerically represent the trade-offs between the

different alternatives. Another assumption is that this rating system assumes that each of the

CERCLA criteria are equally important, since each are numerically weighted the same.

Again, this is not always representative in that certain criteria can have more importance,

depending on circumstances. For example, threshold factors must be achieved and therefore

might be seen as more important than a balancing factor, such as implementability, that

might be of less importance. This scoring system was selected as a reasonable compromise

to reflect the inclusion of all applicable CERCLA criteria.
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Table 11-3

Remedial Alternative Evaluation Criteria Rating System

levahnm"o Criterion Conditon Value
Protective of Human Health and Is protective 5
the Environment Potentially or contingent protection 3

_____________Is not protective 0
Co~Ianewith appropriate Complies with appropriate ARARs 5

A k Complies with most appropriate ARARs or waivers needed 3
________________Does not comply 0

Long-Term Effectiveness and Owce cleanup is completed, there is no recurrence potential 5
Pemanence Contaminants transferred, future re-release possible 3

________________Contaminants not removed or destroyed 0

Reduction in Toxicity, Mobility, Eliminates toxicity, mobility, and volume S
an ouetruhTetet Reduces toxicity, mobility, and volume 3__

_________________No reduction or no treatmenit 0

Short-Term Effectiveness Short-term environmental improvement protects human health 5
and the environment. Minimal risks created by implementa-
tion0Limited short-term improvement in environment. Limited 3
risks created by implementation of alternative

No short-term environment improvement. Risks created by 0
______________________implementation

Implementability Alternative proven, all materials and personnel available, 5
permitting av wtible or in place, little effect on operations in
OU 5 or surrouading area ___

Alternative requires significant space, some action-specific 3
ARAR com~pliance issues, some effect on operations in OU 5
or surrounding area. or slope stability may limit application.
Uncertain permitting, major impact on operations in 0115 or 0

_____________________surrounding area

cost < $1.5 million 5
$1.5 to 5million 3

$5 to 10 million I
_____________ >$10 million -l

State Acceptance 5  To be determined NA
community Acceptnce To he determined NA

Thes &Wna two edleda ane typicAly evaluated folowing commoeM on the RI/P report and die proposed plan. They will be addressed
when die Record of Decinon (ROD) i* prepared.
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11.3 Detailed Evaluation

11.3.1 Detailed Assessment of Remedial Alternatives for Water

Alternative #1 - Natural Attenuation

For the natural attenuation alternative, the water medium was divided into the

seeps along the bluff north of Ship Creek (seeps) and the bulk of the groundwater above the

Bootlegger Cove formation (groundwater). The effectiveness of this alternative depends on

whether seeps or groundwater are being evaluated.

Description - Natural attenuation uses natural processes to treat contaminant

concentrations to cleanup levels. Schematic representations of this alternative in elevation

and plan view are shown on Figures 11-1 and 11-2. Natural attenuation would occur in

wetland areas, within the groundwater body, and as seeps are exposed to the atmosphere.

Wetlands commonly are anaerobic with aerobic environments in the root zone. In wetlands,

natural attenuation consists of volatilization and the indigenous breaking down of contami-

nants by microbial species and common chemical mechanisms. Adsorption of fuel hydro-

carbons, halogenated solvents, and metals also occurs. Filtration, dispersion, and dilution

also are important mechanisms of natural attenuation in wetland environments.

In groundwater, the primary natural attenuation processes are adsorption/

retardation, dispersion, microbial breakdown, dilution, and volatilization. This option would

continue to use these processes for groundwater. Organic constituents have been shown to

naturall, attenuate in groundwater. Factors affecting the rate of natural attenuation include

the groundwater discharge/recharge balance, flow rate, temperature, areas of recharge, the

mineralogy of the soil (silt and clay soil having greater adsorption and retardation effects),

the concentration of the contaminants, and the type of contaminants. Metals and aromatic

hydrocarbons tend to adsorb relatively quickly, and aromatics are typically broken down by

microbial action relatively fast. Chlorinated organics are more mobile and adsorb to a lesser
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* degree. They also are broken down biologically at a slower rate than aromatic hydrocar-

bons.

Natural attenuation processes in seeps include volatilization, oxidation, and

microbial breakdown. Groundwater discharging as seeps becomes oxygenated when exposed

to the atmosphere. The microbial activity would increase degradation of the aromatic hydro-

carbons. Exposure to the atmosphere and sunlight would increase the volatilization of

aromatic and halogenated hydrocarbons.

The effectiveness of natural attenuation would be monitored by collecting and

analyzing samples of groundwater and seep water on a regular basis. Monitoring may

include sampling the outfalls from the wetlands into Ship Creek, and continued evaluation of

stressed vegetation and monitoring of terrestrial and aquatic wildlife.

Effectiveness

CERCLA CRITERIA SCORING RESULTS
NATURAL ATTENUATION

..-............................. ',.,.,,.,.,.
Protection of Human Health and the Environment 0 3

Compliance with appropriaet ARARs 3 3

Long-Term Effectiveness and Permanence 3 3

Reduction in Toxicity, Mobility, and Volume through Treatment 0 0

Short-Term Effectiveness 0 3

Implt 5 5

Protection of Human Health and the Environment. This alternative is con-

sidered partially protective of human health and the environment. While there is no current

threat and natural attenuation to date has been effective, the potential exists for impacts to. occur if current conditions change. If groundwater use changed or there were an unattenu-

ated discharge to a human receptor pathway, this alternative could not be adjusted to provide
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protection of human health and the environment under the changing conditions. Currently,

there is no potential for human exposure to groundwater because all known wells in the

upper aquifer have been capped. Animal and plant life are not currently exposed to

groundwater. The monitoring will provide a mechanism to ensure that action can be taken

before potential impacts to human health and the environment occur from changes in condi-

tions.

For seeps, natural attenuation does not reduce the risk to environmental

receptors (there are no known current human receptors). Vegetation is stressed and the

potential for impact to surface and aquatic animals exist from the seeps. Natural attenuation

of the seeps, once the water is discharged, will not protect environmental receptors. Since

this is the "no action" alternative, no comparison between the health and environmental risks

is necessary if no action were taken and no potential impacts were caused by response

actions.

Compliance with Appropriate ARARs. This alternative does not presently

comply with potential contaminant-specific ARARs, including Maximum Contaminant

Levels (MCLs) (for benzene and TCE) and the Alaska Surface Water Quality Standard of no

visible oil sheens. Potential action-specific ARARs are not applicable since no action is

taken. The potential location-specific ARAR for wetlands is not achieved since contaminated

groundwater naturally discharges into Beaver Pond. However, current chemical analysis of

outflow from the wetlands indicate that water quality standards are being met, so this

potential location-specific ARAR is partially met. In the long term, contaminant

concentrations should decline and, potentially, MCLs or other potential water quality

standard ARARs could be achieved. M, Uing of the breakdown rate, taking into account site-

specific and upgradient conditions, would be needed to determine if potential ARARs could

be achieved in the 30-year time period for remediation.
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It may be necessary to obtain a waiver from the National Primary Drinking

Water Regulations and the Alaska State Drinking Water Standards to permit natural

attenuation of the groundwater to continue.

Long-Term Effectiveness and Permanence. This alternative is considered to

be partially effective in the long term given the uncertainty of achieving cleanup levels. For

groundwater, indigenous aerobic and anaerobic organisms usually break down organic

species and naturally occurring geochemical reactions typically degrade organic constituents.

The time required to attenuate contaminant concentrations naturally and to achieve final concen-

trations are not known (for the 30-year period). The monitoring component of the alternative

is designed to determine the effectiveness. The monitoring would provide a measure of protec-

tion of human health and the environment, allowing action to be taken if conditions change

or if cleanup levels are not being achieved.

Reduction in Toxicity, Mobility, and Volume Through Treatment. There

is no active treatment performed; therefore, according to the CERCLA guidance, the

toxicity, mobility, and volume of organic contamination in groundwater and seepage are not

reduced.

Short-Term Effectiveness. This alternative would be effective for

groundwater in the short term if the following conditions remain:

No use of the shallow aquifer;

No increase in migration rate; and

No significant increase in contaminant concentrations.

Because of the conditional nature of the effectiveness a score of partially effective was

assigned.
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For seeps, this alternative is not effective in the short term since there is no

action taken to restore stressed vegetation and restrict access and contact with contamination

by humans and animals.

Implementability. This alternative is implementable for both seeps and

groundwater and will not affect operations at Elmendorf AFB. However, administrative

implementability may be complicated by the need to obtain potential ARAR waivers.

Alternative #2 - Institutional Controls

This alternative involves access controls in the areas where groundwater

discharges (the Beaver Pond) and in the seep areas, and groundwater use restrictions.

Description - Access restrictions could include fences with notices posted

indicating potentially hazardous contaminants. Deed restrictions may include prohibition of

the use of shallow groundwater for domestic purposes (drinking, bathing, cooking etc.) and

restrictions on the use of the land. Restrictions on the use of groundwater will eliminate one

potential pathway of potential exposure. Restrictions on land use would be needed to ensure

that exposure to groundwater did not occur during excavation or construction projects. Con-

struction projects could require dewatering local areas within the lower bluff area. Disposal

of the discharged water would have to be controlled so inadvertent discharge to surface water

or ditches did not occur.

The monitoring of water and seeps would be performed as part of this alter-

native. An elevation and plan schematic of this alternative is shown on Figures 11-3 and

11-4.

A
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0 Effectiveness

CERCLA CRITERIA SCORING RESULTS
INSTITUTIONAL CONTROLS

Protetion of Human Health and the Environment 3

Compliance with appropriate ARARs 5

Long-Term Effectiveness and Permanence 3

Reduction in Toxicity, Mobility, and Volume through Treatment 0

Short-Term Effectiveness 3

lmplemantability __________

Protection of Human Health and the Environment. This alternative was con-

sidered partially protective of human health and the environment because of the potential for

environmental impact. The environment is not fully protected because institutional controls
S~will not prevent the stressed vegetation in the seep areas (there are no known current human

receptors). Also, access restriction would not prevent small terrestrial animals and birds

from coming in contact with the seep water. However, this alternative is protective of

human health because potential exposure pathways are removed and monitored.

This alternative will not prevent exposures to groundwater; animal and plant

life are not currently exposed to groundwater. Overall, the risk to human health is small

because major exposure is unlikely. This alternative achieves minor reductions in human

health risk while potentially restricting access of some wildlife to wetlands habitat. Bluff

stability is unlikely to be compromised by this alternative.

Compliance with Appropriate ARAIRs. By removing groundwater as a

potential drinking water supply, this alternative will comply with water quality potential

ARARs. Potential action-specific ARARs protecting workers during construction of fences. would apply.
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Long-Term Effectiveness and Permanence. This alternative was given a

score of partially effective for this criterion because of the conditional nature of the

effectiveness. If conditions remain constant, the institutional controls will be effective in the

long term for protecting human health. Since the Air Force is a branch of the federal

government, the permanence of maintaining institutional controls is assumed (compared to a

relatively small commercial operation that may move or go out of business). Institutional

controls are not effective in the long term for the environment since the environment has

been affected in the seep areas, and little environmental protection is provided by institutional

controls in these areas.

Reduction in Toxicity, Mobility, and Volume Through Treatment. There

is no active treatment performed; therefore, according to the CERCLA guidance, the

toxicity, mobility, and volume of organic contamination in groundwater and seepage are not

reduced.

Short-Term Effectiveness. This alternative was given a score of being

partially effective for this criterion. The short-term effectiveness analysis is similar to the

long term analysis. This alternative is effective in the short term since institutional controls

remove the groundwater from the exposure pathways, thereby protecting human health.

However, little environmental protection is provided.

Implementability. Institutional controls can be easily implemented at OU 5.

There are no current uses of shallow groundwater so implementing groundwater use restric-

tions would not require finding alternative water sources. Deed restrictions can be prepared

and enforced. If Elmendorf AFB were to close, Air Force policy requires that seconded

parcels be remediated to cleanup levels appropriate for intended future use. Any deed

restrictions would be considered when planning reuse of the parcels.

0
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Implementing access controls would not be significantly affected by

topography or physical access to the seep or Beaver Pond area. There are no known mission-

related obstacles related to restricting access to these areas.

Alternative #3 - Passive Extraction with Constructed Wetlands

This alternative would consist of eliminating the seeps by intercepting the

groundwater before it emerges on the face of the bluff and treating the diverted flow in a

constructed wetland. Constructed wetlands use the same mechanisms as natural wetlands to

reduce contamination. The difference is the parameters affecting treatment can be more

effectively controlled within a constructed wetland. This alternative is only applicable to

seeps since passive extraction would capture a much smaller percentage of the overall

groundwater flow. The bulk of the groundwater would continue to be affected by natural

attenuation (Alternative #1).

Description - Water would be collected in horizontal drains installed in the

face of the bluff and pumped into the constructed wetland. Schematics of the alternative in

elevation and plan view are provided on Figures 11-5 and 11-6. Wetlands are commonly

anaerobic environments with an aerobic environment near the root zone. The constructed

wetland would contain both anaerobic and aerobic zones to mimic the natural wetland

environment. The constructed wetland may have to be covered with netting to prevent

wildlife from entering. The Snowmelt Pond area is proposed as the location for the

constructed wetlands. A detailed analysis of the wetland treatment portion of this alternative

is provided in Section 11.3.3.

0
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Effectiveness

CERCLA CRITERIA SCORING RESULTS
PASSIVE EXTRACTION WITH CONSTRUCTED WETLANDS TREATMENT

............ . .....tw ..
Protection of Hunm Health and the Environment 5

Compliance with appropriate ARARs 5

Long-Term Effectiveneas and Peraec 5

Reduction in Toxicity, Mobility, and Volume through Treatment 5

Short-Term Effectiveness 5

Implementability 3

Protection of Human Health and the Environment. This alternative is

protective of human health and the environment by eliminating the seeps, thereby eliminating

the potential for human, animal, and plant exposure. The installation of the drains would

eliminate the exposure routes for the seeps to animal and plant receptors.

The bulk of the groundwater would continue to be affected by natural

attenuation. Groundwater, which would not be treated, is not currently a route for exposure

to plants, animals, or human receptors. The system can be installed without damaging the

wetland environment and with only minor damage to the bluff stability. However, damage to

bluff stability is more than offset by the overall risk reduction resulting from this alternative.

Compliance with Appropriate ARARs. This alternative complies with poten-

tial chemical- and location-specific ARARs for the seepage. Potential action-specific ARARs
may result in the need for a permit or approval for discharge from the wetlands, depending

upon the attainable cleanup levels. An NPDES permit or waivers may be needed, depending

on the level of residual contaminants in the effluent. Currently, it is assumed that waivers

will not be needed and approvals can be obtained. This assumption is based on the low concen-

trations of COCs expected in the treated effluent. A treatability study would be needed to

confirm this assumption. Potential action-specific ARARs designed to protect workers

B mem d off F u S RI/F D ot t 11-26



S drilling the extraction wells and operating the wetland would have to be complied with.

Some volatilization of organics would occur, and they would enter the atmosphere. Volatile

loading would be very small, so emissions should be low. A treatability study would be

needed to see if potential air quality ARARs apply.

Long-Term Effectiveness and Permanence. This approach would reduce

contaminant levels in the seepage. Once all contamination is removed, seepage concerns

should be permanently eliminated. The time required for treatment cannot be determined,

but was assumed to be 30 years. When the treatment is complete, there would be no threat

to either human health or the environment from the seeps.

Reduction in Toxicity, Mobility, and Volume Through Treatment. For

seeps, the toxicity and volume of contamination are reduced by treatment in the constructed

wetland. There is no active treatment of the groundwater, so there is no reduction in these

. parameters.

Short-Term Effectiveness. This alternative is effective in the short term. All

seeping groundwater would be collected, removing any short-term exposure concerns. To

document the effectiveness of the treatment system, monitoring of the effluent would be

performed.

Emissions to the air are expected to be small, posing little risk to workers near

the wetland or pedestrians. A treatability study would be necessary to confirm this

assumption.

The potential occupational exposure to workers constructing the wells in the

seep area is expected to be small. Risks can be managed by taking appropriate health and

safety measures.

A
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Implementability. Though this alternative is implementable, treatability tests

would be required to determine biological and physical requirements and the effects of winter

climate. However, in the eastern area, it would be difficult to install passive extraction

systems because the pond is located close to the bluff. Access for equipment will also be

limited. This difficulty in the eastern area will be considered when evaluating preferred multi-

media alternatives for that area.

Alternative #4 - Passive Extraction with Activated Carbon Treatment

This alternative uses passive horizontal drains and pumps the extracted water

to an activated carbon treatment system. Effluent from the treatment facility would be rein-

jected into the shallow aquifer upgradient from Ship Creek. The fuel hydrocarbons or VOCs

are adsorbed onto the carbon and destroyed during regeneration of the carbon. Schematics

of this alternative in elevation and plan view are shown on Figures 11-7 and 11-8. This

alternative will not affect the bulk of the groundwater flow, which will continue to be

affected by natural attenuation.

Description - Passive drains would be installed into the bluff where there are

seeps. The seep water would be drained by gravity from the bluff into a flow control

holding tank. A particulate filter would prevent sediment accumulation in the tank. The

water would be treated using aqueous-phase carbon adsorption. A single treatment system

was used as the basis for evaluation of this alternative (see Figure 11-8). The effluent would

be discharged to a flow control tank and into a reinjection system. In general, iron and

manganese concentrations are low and unlikely to cause significant fouling of the carbon

system. However, if periodic monitoring of the treatment system suggests metals would

reduce the efficiency of the carbon system, some method of pretreatment could be

considered, depending on the additional costs versus higher carbon replacement rates. The

determining variable is the average concentration of iron and manganese in the seep water

before carbon treatment. The extraction wells would be monitored to determine the extent of

mineral precipitation in the extraction system.
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Effectiveness

CERCLA CRITERIA SCORING RESULTS
PASSIVE EXTRACTION WITH CARBON TREATMENT

~..............

Protetion of Human Health and the Environmmit 5

Compliane with appropriate AR.ARts 5

Long-Term Effectiveness and Peraec 5

Reduction in Toxicity, Mobility, and Volume through Treatment 5

Short-Term Effectiveness 5

Implemmatability 5

Protection of Human Health and the Environment. This alternative is

protective because it eliminates potential exposure to contamination. The installation of the

* ~ drains and treatment system would eliminate the exposure routes for the seeps to animal and
O plant receptors. The seepage would be fully contained until contamination is removed.

There would be no exposures to either humans or wildlife. The bulk of the groundwater

would continue to be affected by natural attenuation; however, there is currently not an

exposure pathway for groundwater to human, plant, or animal receptors. Installing the

passive extraction wells could cause some slope instability. Overall, the risk to human health

and the environment from seeps would be eliminated with minor, if any, damage to the

environment.

Compliance with Appropriate ARA~s. This alternative complies with

potential ARARS for the seeps. Treatment with activated carbon can remove all the

contaminants detected in OU 5 groundwater to levels below those listed in the National and

Alaska State Drinking Water Standards. Compliance with potential ARARs for effluent

disposal will be dependent on locating suitable reinjection well sites. Carbon regeneration

facilities are not available in the Anchorage area. Therefore, spent carbon would be

* transported out of state for regeneration. Analysis of the spent carbon would be required

before shipment to determine manifest requirements.
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Long-Term Effectiveness and Permanence. This alternative is effective for Is

seeps because contaminants are removed and destroyed. The timeframe for remediation

cannot be determined, but is assumed to be 30 years. Once remediation goals are achieved

there would be no threat to human health and the environment from seeps.

Reduction in Toxicity, Mobility, and Volume Through Treatment. The

activated carbon treatment will reduce the toxicity, mobility, and volume of contaminant

concentrations in seeps, by adsorption onto activated carbon. Contaminants would later be

destroyed by thermal regeneration of the carbon.

Short-Term Effectiveness. This alternative is effective in the short term. All

seeping groundwater would be collected, removing any short-term exposure concerns. To

document the effectiveness of the treatment system, monitoring of the effluent would be

performed.

Operation of the treatment system should pose little risk to human health and

the environment. The treatment system should have no by-product that could affect people

or wildlife. The potential occupational exposure to workers installing the drains and

treatment system is expected to be small. Risks can be managed by taking appropriate health

and safety measures.

During operation, the carbon would have to be changed out approximately

once a year. The facility would be taken off line for no more than eight hours during

changeout, so there would be little down time.

lmplementability. Activated carbon treatment of seepage is both technically

and administratively feasible. The system would have to be designed to handle seasonal

variation in flows as well as winter conditions. Activated carbon has been used extensively

in similar applications and has achieved the necessary cleanup levels. The treatment system

would require little space (approximately 400 square feet, depending upon flow and contami-
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. nant loading). The small land commitment should not interfere with operations at Elmendorf

AFB. If care is taken when installing the extraction wells, slope stability will not be

compromised. However, in the eastern area installation of passive extraction systems may be

difficult in that area as discussed under Alternative #3.

Alternative #5 - Air Sparging and Soil Vapor Extraction (SVE)

In this alternative, compressed air would be injected into the subsurface to

strip contaminants from soil and groundwater. The resulting vapor would be extracted and

treated prior to discharge to the atmosphere. When air is injected below the surface of con-

taminated groundwater (air sparging), it strips VOCs from the water and the adsorbed

contaminants from the soil by volatilization. The volatilized compounds are carried up into

the unsaturated soil where they can be captured by soil vapor extraction. In addition, the air

supplies oxygen to indigenous microbes in the saturated and vadose zones, resulting in

increased biological degradation of groundwater and soil contaminants. From the injection

point the air tends to move upward and outward, and influences a large area. The combina-

tion of SVE and air sparging can provide several advantages over air sparging or SVE alone,

including the ability to act as a barrier to limit plume migration, enhanced biodegradation,

better control of air flow through the soil resulting in more concentrated offgas for treatment,

and reduced remediation time.

Description - At OU 5 several air sparging and SVE wells would be installed

in the areas where the excess cancer risk from exposure to groundwater is greater than

1 x 10-. The wells would be horizontal to maximize their effectiveness. Horizontal wells

have been shown to be more effective than vertical wells because of the greater screen

surface area per horizontal well and the resulting influence in the subsurface soils and

groundwater. A schematic of the alternative in elevation and plan view is shown on Figures

11-9 and 11-10.
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The sparging wells would be connected to a blower, capable of injecting air

into the aquifer. The SVE wells would be connected to a vacuum pump that discharges

vapor to activated carbon canisters to remove contaminants prior to discharge to the

atmosphere. Pilot testing would be needed to determine design flows, determine radius of

influence, and to size carbon canisters.

Effectiveness

CERCLA CRITERIA SCORING RESULTS
AIR SPARGING WITH SOIL VAPOR EXTRACTION

c...on Gr..dwatw Seap.
Protection of Human Health and the Environment 5 5

Compliance with appropriate ARARs 5 5

Long-Term Effectiveness and Permanence 5 5

Reduction in Toxicity, Mobility, and Volume 5 5

Short-Term Effectiveness 3 3

Implementability 3 3

Protection of Human Health and the Environment. This alternative is

protective of both human health and the environment for all groundwater. Stripping volatiles

would remove both aromatic and chlorinated compounds from the shallow groundwater,

including water that is discharged as seepage along the bluff. Therefore, clean water would

be discharged in the seeps, which would protect the plants and animals that are exposed to

these seeps.

Groundwater deeper in the shallow aquifer would also be treated; however,

groundwater is currently not a pathway for human, plant, or animal contact. The units can

be installed in a variety of sites below the bluff with a minimum disruption of the

environment. They can be installed above the bluff without compromising slope stability.
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* Overall, there is little potential for additional damage to the environment that would offset

this alternative's risk reduction.

Compliance with Appropriate ARARs. Air sparging in conjunction with soil

vapor extraction and activated carbon treatment would be in compliance with potential

ARARs. Air sparging in conjunction with soil vapor extraction has been proven effective in

the removal of volatile organics from groundwater and enhancing biodegradation of fuel

hydrocarbons and VOCs, thus complying with potential chemical-specific ARARs. Potential action-

specific ARARs include control of air emissions and waste disposal. Potential ARARs for

air emissions would be met by activated carbon treatment of extracted vapor. Carbon

regeneration off site would require a manifest.

Long-Term Effectiveness and Permanence. This alternative would be

effective in treating the groundwater over the long term. Contaminants would be removed. from the groundwater and soil, and then would be destroyed during regeneration of the

activated carbon. The timeframe for remediation is not known, but is assumed to be 30

years.

Reduction in Toxicity, Mobility, and Volume Through Treatment.

Reduction in the toxicity, mobility, and volume of contaminants in the groundwater would be

achieved. This alternative would also aid in reducing VOC and fuel hydrocarbon

contamination in the vadose zone through increased biodegradation and soil vapor extraction.

Short-Term Effectiveness. This alternative would be effective in the short

term for treating groundwater in the upper bluff area. The effectiveness of SVE may be

limited in the lower bluff area. The shallow groundwater (< 10 feet) could result in

breakthrough of the vacuum from the land surface, requiring a large number of closely

spaced vapor extraction wells. Incomplete capture of contaminants stripped from the

groundwater could result in a short-term increase in fugitive VOC emissions.
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Problems with preferential air pathways, biofouling of wells, and mineral

precipitation have been encountered during sparging tests at other sites both in Alaska and

the continental United States. Preferential air pathways could lessen the effectiveness of this

alternative by allowing the possibility that groundwater might pass by the sparging well

untreated or contaminated air may not be captured by the SVE extraction well(s). Both

biofouling and mineral precipitation could lead to inefficient system operation, which would

also lessen the effectiveness of this alternative. Efficient system operation is dependent on

the performance of routine maintenance of the air sparging, soil vapor extraction, and carbon

treatment systems, including regeneration of the carbon. Periodic monitoring of the

groundwater and carbon treatment system effluent would be necessary to determine system

efficiency and effectiveness.

Oxygenation of groundwater could affect biosystems in wetland areas that

receive groundwater discharge. The effect an increase in oxygen would have on the current

habitat balance in the wetland is not known. Increased oxygen in the water could shift the

wetland environment away from an anaerobic environment towards an increased aerobic environ-

ment. Relatively small increases in oxygen could influence the wetland by creating more

plant/animal diversity that could increase the effectiveness of the systems that naturally

attenuate groundwater impacts in area of the wetland. If there were large changes in the

nutrient balance, excessive plant growth could occur, potentially impacting the environment.

lmplementability. This alternative can be easily implemented in the upper

bluff area at OU 5. Because the soil in the bluff is composed mostly of interbedded sands

and gravel with some thin, discontinuous silty zones, the vapors should travel well through

the media. The alluvial deposits should serve as an adequate medium for this alternative. In

the lower bluff area, the implementability is reduced because some of the land is not owned

by the Air Force and barriers to siting wells. Constructing the additional wells would be

affected by existing buildings, roads, utilities, and wetlands in the lower bluff area. Also,

because of potential vacuum breakthrough, SVE well placement would need to be evaluated

to assure capture of sparged vapors.
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More than one system would be needed for OU 5 to reduce the amount of

piping that would be required. Additional equipment or chemical additives may be necessary

to ensure that biofouling or mineral precipitation does not occur. A treatability study is

recommended before implementation to determine viability of this technology and if the

increased oxygen content in the groundwater due to air sparging would have an adverse

effect on down gradient ecology.

Alternative #6 - Active Extraction with Air Stripping and Carbon

Treatment

This alternative would involve installation of groundwater extraction wells and

construction of an air stripper with activated carbon treating the off gases. Figures 11-11

and 11-12 show a schematic of this alternative in elevation and plan view.

Description - The evaluation of this alternative is based on three extraction

and treatment systems. Three systems are considered because the groundwater plume areas

where the contaminant concentrations pose an excess lifetime cancer risk of greater than

1 x 10' are located in three areas approximately 2,500 feet apart. Five wells with a

combined flow of 400 to 1,000 gallons per minute (gpm) are estimated to be needed in the

western portion of the OU. Four wells with a combined flow of 1,900 to 2,300 gpm would

be needed in the eastern portion of the OU. Three additional extraction wells with a

combined flow of 80 to 100 gpm and a low flow (50 to 100 gpm) extraction system would be

located in the center of OU 5 (Figure 11-12). The low flow extraction system would be

located near seeps that are not associated with a groundwater impact with an excess cancer

risk of 1 x l04. These flow rates have been assumed (based on preliminary calculations) to

capture the entire leading edge of the plumes and to drain the seeps. Contaminated

groundwater which has already passed the bluff area would not be captured in this

alternative.

0
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In each of the plume areas, groundwater would be pumped from the wells and

fed, through a header system, to a flow control holding tank. From the tank the water would

be pumped through an air stripper. Volatiles would be stripped from groundwater and the

effluent would be discharged to horizontal reinjection wells located at the base of the bluff.

Because the groundwater is shallow in the reinjection area (< 10 feet), there is little vadose

zone storage capacity. Therefore, horizontal reinjection wells are best suited for this

alternative. A hydrogeologic model would be needed to locate reinjection wells followed by

close flow monitoring to ensure that there is no adverse effect.

Offgases from the stripper would be treated with activated carbon. At least

two canisters would be used so one could be changed out without shutting down the system.

Effectiveness

CERCLA CRITERIA SCORING RESULTS
ACTIVE EXTRACTION WITH AIR STRIPPING AND CARBON TREATMENT

Protection of Human Health and the Environment 3 3

Compliance with appropriate ARARs 5 5

Long-Term Effectiveness and Permanence 5 5

Reduction in Toxicity, Mobility, and Volume 5 5

Short-Term Effectiveness 3 3

Implementability 3 3

Protection of Human Health and the Environment. This alternative protects

human health and the environment from exposure to groundwater impacts. Migration of the

plumes is stopped, preventing additional groundwater impact in the lower bluff area (the

cancer risk in the lower bluff area is currently less that 1 x 10'). The seeps would be

stopped, depressing the groundwater below their exit points to the surface. Removal of the

seeps would protect receptors.
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In the eastern portion of OU 5, the removal of the seeps and possible local

lowering of the water table could upset the hydrology of the wetlands environment. In the

west and central portions of OU 5, the effect of drying up the seeps would be small because

there are fewer wetlands environments. Water for the wetlands in OU 5 comes from a

combination of precipitation, iunoff, seeps, and groundwater. Compared to the "no action*

alternative, this alternative imposes significant environmental costs to achieve risk reduction

in some portions of OU 5.

Compliance with Appropriate ARARs. This alternative meets potential chemical-

specific ARARs. Potential action-specific ARARs affect air emissions and the discharge of

treated water. The alternative complies with potential emission-related ARARs by treating

the offgases. Compliance with potential ARARs for reinjection is dependent on the treatment

system efficiency and identification of an appropriate reinjection site. A treatability study

would be needed to determine organic concentrations in the effluent. Groundwater modelling. would be needed to locate the reinjection sites.

Long-Term Effectiveness and Permanence. Groundwater extraction and treat-

ment is an effective long-term solution to groundwater contamination. The timeframe for

treatment is not known. It was assumed to be 30 years. Once cleanup levels have been

achieved at OU 5 and upgradient, the remediation is permanent. Contaminants are destroyed

when the carbon is regenerated. This alternative will not produce toxic by-products.

Reduction in Toxicity, Mobility, and Volume Through Treatment. Reduc-

tion in the toxicity, mobility, and volume of contaminants in the groundwater would be

achieved with this alternative. The contaminants would be removed from the groundwater

through the air stripper and carbon adsorption units and destroyed during carbon regenera-

tion.

Short-Term Effectiveness. This type of system would be effective in the

*short term. Efficient operation is dependent on the performance of routine maintenance,
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including the regeneration of the activated carbon. Monitoring of the groundwater would be

necessary to determine the systems efficiency and effectiveness.

Possible adverse effects on the natural ecology may result downstream from

the reinjection wells due to increased oxygen content in the water. The Beaver Pond is fed

by water from Ship Creek and groundwater. Extracting up to 2,300 gallons per minute

upgradient from the Beaver Pond area could affect the water balance in the pond. However,

this balance would be restored by the reinjection of treated water. Additionally, the treated

water would be oxygenated. As with the other alternatives that potentially aerate the

groundwater, reinjection may alter the natural ecology where groundwater discharges into

wetlands. Modelling would be needed to determine if the water balance in the wetlands is

adversely affected.

Implementability. This alternative can be implemented. The technology is

proven for the contaminants found in the groundwater at OU 5 and the necessary equipment

is readily available. The pipes leading from the seeps in the center of OU 5 to the treatment

system at the top of the bluff would be required. This is also true for the pipes leading from

the air stripper to the reinjection system. The slopes of the bluff have shown signs of failure

in te past, and are considered unstable. Slope failure in the future could sever pipes.

Special engineering would be needed to ensure system shutdown in the event of a pipeline

failure.

The implementability score was reduced because reinjection of 2,500 to 3,500

gpm into the aquifer in the lower bluff area would be difficult. The shallow aquifer allows

for little vadose zone storage capacity. Therefore, reinjection would have to be done over a

wide area to accommodate the flow. Constructing such a large injection system would be

complicated by roads, utilities, and buildings. Also, the current and future use of the land

may be limited, because of the reinjection system. Nothing could be constructed that would

interfere with the flow (large buildings requiring deep foundations etc.).
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.11.3.2 Detailed Assessment of Soil Remedial Alternatives

Alternative #7 - Natural Degradation

Description - This alternative provides a baseline for comparing other

alternatives. Natural degradation relies upon natural physical, chemical, and biological

processes to reduce contaminant concentrations to cleanup levels. The remediation time is

not known. A site-specific modeling program would be needed to define degradation rates

and estimate the time required to achieve cleanup levels. Monitoring of the soil, vegetation,

and animals affected by contamination of soil in the seep areas would be part of this alterna-

tive. A schematic of this alternative in elevation and plan view is shown on Figures 11-13

and 11-14.

Effectiveness

CERCLA CRITERIA SCORING RESULTS
NATURAL DEGRADATION

....... ................................ .:........S.
. . . . . . . . . . . ........ .... .... 11.. . ...

Protection of Human Health and the Environment 3

Compliance with appropriate ARARa 3

Long-Term Effectiveness and Permanence 5

Reduction in Toxicity, Mobility, and Volume through Treatment 0

Short-Term Effectiveness 0

Implntaility

Protection of Human Health and the Environment. This alternative is

considered to be partially protective of human health and the environment. Currently, there

are no known human impacts from soil contamination, so -this alternative is protective of

human health in the short-term. For most of OU 5, natural degradation is also protective of. the environment; however, surface contamination is present in two isolated areas in the seep

zones. It is thought that the contamination is from the seeps. In these areas, vegetation is
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stressed and human and animal exposure to soil contamination is possible. Natural

degradation may ultimately provide protection to receptors, but on',y if the degradation

processes can be proven to be effective. Since this is the no action alternative, no

comparison between the health and environmental risks is necessary if no action were taken

and no potential impacts were caused by response actions.

Compliance with Appropriate ARARs. This alternative may not comply

with potential ARARs if soil cleanup levels cannot be achieved. Also, soil contamination

could contribute to groundwater contamination. While the contaminarts of concern from the

sites with OU 5 (mainly diesel and jet fuel) are known to degrade naturally over time; the

achievable cleanup levels via natural degradation are not known. Monitoring of the soil in

the seep areas would help establish a degradation rate and achievable cleanup levels could be

estimated.

Long-Term Effectiveness and Permanence. This alternative may be

effective in the long term. Natural degradation processes are known to effectively reduce

fuel hydrocarbon contamination over time; however, the length of time required to comply

with potential ARARs has not been determined. Eventually, the contaminants would break

down and the remediation would be permanent.

Reduction in Toxicity, Mobility, and Volume through Treatment. This alter-

native does not achieve any reduction in toxicity, mobility, and volume through treatment.

However, some reduction in toxicity and volume through natural biological degradation is

provided. CERCLA does not consider natural reduction to fulfill this criterion.

Short-Term Effectiveness. This alternative is not effective in the short term.

The exposure of vegetation and animals to the contaminated soil in the seep areas would con-

tinue in the short term. Although no additional risk of exposure will occur as a result of

implementation, the contaminated soil near the water table could serve as a source of ground-

water contamination.
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SImplementability. This alternative is implementable. The processes for

implementing natural degradation are known and have been used at other sites. A waiver of

some potential ARARs may be required for implementation. The implementability may be compli-

cated by the need to acquire waivers and may negatively affect the implementability of this

alternative.

Alternative #8 - Institutional Controls

Institutional controls including fencing, administrative, limiting access, and

deed restrictions would be implemented.

Description - Cyclone fencing, a minimum of 6 feet high with locked gates,

would be installed around areas with contaminated surface soils. Signs would be posted to

alert personnel of threats to their health and safety and to the environment. In addition, administra-

* tive controls would limit access to these sites to authorized personnel only. Deed restrictions

would limit future development including excavation and earthwork. A schematic of this

alternative is shown on Figures 11-15 and 11-16.

Effectiveness

CERCLA CRITERIA SCORING RESULTS
INSTITUTIONAL CONTROLS

Protection of Hummn Health and the Environment 3
Comphiance with appropriate ARARs 3
Long-Tarm Effectivenem and Permanence 5
Reduction in Toxicity, Mobility, and Volume through Treatment 0

Short-Term Effectiveness 3

Iplementabihity 3
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Protection of Human Health and the Environment. Because of the potential

for environmental impact this alternative was considered partially protective of human health

and the environment. This alternative is partially protective of human health because direct

potential exposure pathways are removed and monitored. However, migration of

contaminants to groundwater may occur, which could impact human and environmental

pathways. Additionally, the environment is not fully protected because institutional controls

will not prevent the stressed vegetation in the seep areas. Also, access restriction would not

prevent small terrestrial animals and birds from coming in contact with soil in the seep areas.

The only potential environmental damage associated with this alternative would be minor

potential for slope stability problems when fencing is installed on the bluff face. Overall,

risk reduction is achieved with little offsetting impacts on the environment.

Compliance with Appropriate ARARs. This alternative may not comply

with soils clean-up levels for hydrocarbons. The only potential action-related ARAR would

be worker health and safety for the construction of the fences.

Long-Term Effectiveness and Permanence. The long-term effectiveness of insti-

tutional controls depends upon conditions not changing. If conditions do not change, the

institutional controls will be effective in the long term for protecting human health. Since

the Air Force is a branch of the federal government, the permanence of maintaining institu-

tional controls is assumed (compared to a relatively small commercial operation that may

move or go out of business). Institutional controls are not effective in the long term for the

environment since vegetation and animal impacts from exposure to soil in the seep areas is

not eliminated by institutional controls. Because of the conditional nature of the effec-

tiveness, this alternative was given a score of being partially effective for this criterion.

Reduction in Toxicity, Mobility, and Volume Through Treatment. There

is no active treatment performed; therefore, by the CERCLA guidance, the toxicity,

mobility, and volume of organic contamination in soil is not reduced.
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Short-Term Effectiveness. This alternative was given a score of being par-

tially effective for this criterion. The analysis of short-term effectiveness is similar to the long-

term analysis. This alternative is effective in the short term since institutional controls

remove pathways thereby protecting human health. However, little environmental protection

is provided.

Implementability. Institutional controls can be easily implemented at OU 5,

but only if the base maintains control over land use. Contaminated soil is close to base

property boundaries. Implementation of off-base institutional controls will require coordina-

tion with private parties and legal issues could be involved. Although this requirement could

be met, it reduces the implementability of this alternative. If Elmendorf AFB were to close,

Air Force policy requires that parcels that are to be sold or otherwise divided be remediated

to cleanup levels appropriate for intended future use. Any deed restrictions would be

considered when planning reuse of the parcels.

t a Implementing access controls would not be significantly affected by

topography. There are no known mission related obstacles related to restricting access to
these areas.

Alternative #9 - Excavation, Biopiling, and Backfilling

This alternative would be applied to areas where contamination in shallow soils

exceeded clean-up levels for hydrocarbons. This alternative would not be applicable to soils

that could not be easily excavated, i.e., below depths of 10-12 feet. This is not a problem

for the presently identified soil area in the central area, which is very close to the surface,

but may be a problem in the soil identified in the western area, which, at 10-12 feet below

the surface, may be difficult to excavate. A schematic of this alternative in elevation and

plan view is shown on Figure 11-17 and 11-18.
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Description - A backhoe, front-end loader, or other equipment would be

used to excavate soils. Each of the two soil volumes to be remediated are estimated to have

dimensions of 100 feet by 100 feet by 4 feet deep, for a volume of 1,500 cubic yards each.

The excavated areas would be backfilled with treated soil or available clean soil from on

base. The excavated soil would be transported to an existing biopiling area at the eastern

end of Elmendorf AFB. A new biopiling system would be constructed, consisting of two

lifts of 4 feet each, over a 100-square-foot area. Each lift would have piping to supply air

and any required nutrients. The soil would be stockpiled until it can be transferred to the

treatment cells. Degradation of contaminants would be monitored to document the

breakdown rate and confirm that clean-up levels are being met. Monitored parameters would

include temperature, soil, pH, nutrients, and contaminant conccntrations. The treated soil

would be used on base for fill after clean-up levels are achieved.

Effectiveness

CERCLA CRITERIA SCORING RESULTS
EXCAVATION, BIOPILING, AND BACKFILLING

Protection of Human Health and the Environment 3

Compliance with appropriate ARARs 3

Long-Term Effectiveness and Permanence 5

Reduction in Toxicity, Mobility, and Volume through Treatment 3

Short-Term Effectivenes 3

Implementability 3

Protection of Human Health and the Environment. This alternative is

partially protective of the human health and the environment for shallow soil. This alterna-

tive will reduce surface contamination to less than the remedial action objectives and the risk

of exposure to contaminated soil where surface contamination is present. However, this alter-

native does not address contaminated soil near the water table which will remain and

continue to pose a risk to downgradient environmental receptors via groundwater flow and
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. seeps. Removal of these deep soils may be difficult because of the need to excavate on the

bluff in the western area, which may require expensive shoring to prevent slope failure.

Small land animals and birds could be exposed to contamination in the soil. Furthermore,

the risk of slope stability problems while excavating along the bluff face may be greater than

the risks associated with the "no action" alternative.

Compliance with Appropriate ARARs. This alternative has been given a

score of partially compliant. It will likely comply with clean-up levels for hydrocarbons for

the soil excavated for treatment. The only potential action-specific ARARs are for worker

protection and air emissions. Worker protection can be provided by accepted health and

safety practices. Air emissions are expected to be low because the principal contaminants,

diesel and jet fuel, are not highly volatile. The rate of treatment can be varied to minimize

volatilization, so potential air-related ARARs are complied with.

Long-Term Effectiveness and Permanence. This alternative is considered effec-

tive and permanent in the long term for the soils that are excavated and treated because

contaminants are destroyed. For the deep contamination near the seeps, the potential exists

for media cross contamination between the soil and groundwater. Therefore, to be effective

in the long term, this alternative will have to be combined with a seep remediation alterna-

tive. While this alternative is not effective in the long term, the potential impacts are

considered to be low. In the long term, the contaminants should degrade naturally; however,

the time required to meet cleanup goals is not known.

Reduction in Toxicity, Mobility, and Volume Through Treatment. This alterna-

tive reduces the toxicity, mobility, and volume of contaminants through treatment for the

excavated soil. In this alternative, un-excavated soils are not affected by this treatment.

However, natural degradation should reduce the toxicity and volume of the unexcavated conta-

mination.

0
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Short-Term Effectiveness. This alternative is partially effective in the short-

term. Technologies for safely excavating and handling hydrocarbon contaminated soils are

well established and result in minimal exposure risk during implementation. Potential

impacts for the biopiling can be managed by using liners and controlling emissions and sur-

face water drainage from the pile. The alternative would only be at maximum effectiveness

in the summer months. Cold temperatures will reduce the effectiveness in the winter by

reducing the biological activity.

Excavation of the shallow soil is quick so the potential window for exposure is

very short. The alternative does not address contaminated soil near the water table, which

will continue to serve as a source of groundwater contamination in the short term.

Implementability. This alternative is partially implementable. The excava-

tion and soil handling techniques required are available and proven. The land commitment is

small and should not affect base operations. Processes for implementing biopiling of contami-

nated soil are known and have been used at Elmendorf AFB and other sites. However, the alterna-

tive would be limited to shallow soils, and slope stability concerns in the vicinity of the bluff

may reduce the overall quantity of soil which can be excavated. In addition, the treatment

would be limited to the summer months because of the cold winter climate, which would

increase the implementation period. Care must be taken when excavating soils near the

groundwater table since excavation could cause releases to the groundwater. A waiver of

some potential ARARs may be required for those soils which remain in place.

Alternative #10 - Bioventing

Description - Bioventing adds oxygen to the soil pore space, enhancing the

growth of natural microbial populations and increasing the breakdown rate of organic con-

taminants. Air injection wells would be installed in areas'where concentration of soil

contaminants are above clean-up levels. The wells would be screened in the vadose zone in

a narrow interval below the soil contamination. A blower would be connected to the wells
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via a common header so that a positive pre.. are would induce air flow into the contaminated

soil. The increased amount of oxygen available in the vadose zone would enhance the aero-

bic biodegradation of organic contaminants by indigenous microorganisms. In addition to

oxygen, macronutrients, sach as nitrogen and phosphorus, could be added in an atomized

phase to stimulate prpulation growth and contaminant destruction or nutrients and water

could be added at the surface and allowed to percolate down to the contaminated soil. Soil

sampling would be needed to document that cleanup levels were being achieved. Schematics

of this alternative in elevation and plan view are shown in Figures 11-19 and 11-20.

Effectiveness

CERCLA CRITERIA SCORING RESULTS
BIOVENTING

Protection of Human Health and the Environment 5

Comlqiance with appropnae ARARs 5

Long-Term Effectivenea and Permanence 5

Reduction in Toxicity, Mobility, and Volume through Treatment 5

Short-Term Effectivnesa 3

mplemntability 3

Protection of Human Health and the Environment. The alternative is

protective of human health and the environment by reducing the contaminant concentrations

in both surface and deep soils. By treating surface soil, the potential exposures to animals,

plants, and humans through direct contact are eliminated. Vegetation and animal impacts

from soil in the seep areas would be eliminated. Deep soil would be treated, eliminating the

potential for future migration of VOCs to the groundwater and the seeps. These seeps could

impact receptors, such as plants and small animals. Short-term effectiveness may be limited

until the system can be properly adjusted for the climate and media. This alternative
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achieves major risk reduction when compared to the "no action" alternative without adding

major risk of slope instability and damage to the wetlands.

Compliance with Appropriate ARARs. This alternative will comply with

potential contaminant-specific ARARs for soil and protect groundwater where soil

contamination is present. The only potential action-specific ARARs would affect workers

installing the bioventing wells. Accepted health and safety practices can be followed to

comply with this potential action-specific ARAR.

Long-Term Effectiveness and Permanence. Bioventing has been shown to

reduce contaminants to clean-up levels. The remediation is permanent.

Reduction in Toxicity, Mobility, and Volume Through Treatment. This

alternative will reduce the toxicity, mobility, and volume through treatment. The technology

reduces the toxicity and volume of contamination by enhancing the biodegradation of the

contaminants by aerobic soil microorganisms. With proper implementation of this alter-

native, the mobility of contaminants will also be reduced. However, while the byproducts of

microbial degradation may be more mobile than the original hydrocarbons; their toxicity will

be reduced and should not represent a risk to human health or the environment.

Short-Term Effectiveness. This alternative was considered partially effective.

Bioventing will not result in an adverse short-term impact because the technology will not

result in increased emissions of contaminated dust, fugitive volatile emissions, and transfer of

contaminants to the groundwater. There will be very limited exposure to construction

workers during well installation.

However, in the short term, the contaminants break down effectiveness is not

fully demonstrated for cold climates. The effectiveness depends upon the temperature and site-

specific conditions such as microbial population, moisture content, and available nutrients.

Field tests of bioventing have been done in Alaska, and the technology looks promising. The
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* heat of compression of the inlet air does help offset the cold ambient temperatures in the soil.

Treatability tests are being done at Elmendorf AFB to determine the effectiveness of this

technology. The data generated will help determine if this alternative will be effective at

OU 5.

Implementability. This technology can be implemented. The procedures for

implementing bioventing are known and the technology has been implemented at other sites.

There is sufficient space available to implement the technology and equipment is available

from several vendors. Inlet air heating may be required to sustain bioventing during winter

months. The air should travel well through the soil to the contaminants because the bluff is

composed mostly of gravels and embedded sands. Implementation may not be possible for

some soils below the water table without first dewatering those zones. This alternative can

be implemented without endangering slope stability because the wells would be placed at the

top of the bluff.

. 11.3.3 Constructed Wetland at Snowmelt Pond

Description - This alternative would isolate PCB sediment from potential

receptors by adding a layer of gravel across the bottom of the pond. The water level would

be controlled to allow growth of wetland vegetation across the whole Snowmelt Pond area.

The wetland would be channelized to ensure retention time and to allow for monitoring

effectiveness across the wetland.

The location for the proposed wetland system includes Snowmelt Pond and the

adjoining marsh area. The seeps would be intercepted and contained at their point of

occurrence by a passive collection system and conveyed to the inlet of the treatment system.

A wetland treatment system will use physical, chemical, and biological mechanisms to

degrade hydrocarbons dissolved in the seep flow.
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The wetland would be used to treat seep water collected in the passive extrac-

tion alternative. An inlet would be constructed somewhere along the bluff. The inlet would

also be of wetland-type construction with gravel and wetland vegetation. Cascades and pools

may be needed to increase treatment and retention time. Discharge from the wetland would

enter existing drainage ditches.

The constructed wetland is a single presumptive remedy for PCBs in the

Snowmelt Pond and would clearly be effective in isolating the sediment. However, the

wetland is also to be used to possibly treat seep water. The treatment of seep water by a

wetland is not fully proven for this application in the Anchorage climate; therefore, an

evaluation of its technical effectiveness was done. The Snowmelt Pond area is appropriate

for a constructed wetland due its location, site hydrology, and proven ability to support

aquatic plants and a wetland environment. The location of the proposed wetland system

includes roughly 1.5 acres of open water and 1 acre of marsh, and is relatively secluded

from other Base activities. This would allow the wetland system to develop and treat water

without being disturbed or interfering with other land uses. The site is close to many of the

contaminated seeps, which allows conveyance of seep water to the treatment system. The low-

lying site and existing open water appear to indicate a high water table that is capable of

maintaining hydric soils and moist conditions necessary for wetland development. The

existing topography and availability of a receiving stream make the discharge of treated

effluent possible. The emergent vegetation suggests the presence of sufficient soil nutrients

and climate conditions to support aquatic plants that are typical to a wetland environment.

Wetlands often act as sediment sinks. Wetland plants tend to filter out

sediment, and the relatively low flow velocities through wetlands allow suspended particles to

settle out. As new sediments are deposited, they will bury and stabilize the existing

contamination. Additionally, aquatic plants often have an extensive root system that can also

stabilize the sediments.
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0 Aerobic and anaerobic zones exist in wetland soils, providing areas for the

potential degradation of hydrocarbon-contaminated sediments. The rhizomes, or roots, of

wetland plants transmit oxygen to the root tips. This oxygen can be used by aerobic bacteria

for degradational processes. Anaerobic zones create reducing conditions that have a ten-

dency to facilitate sorption reactions and thus stabilize contaminants. Additionally, anaerobic

bacteria are capable of hydrocarbon degradation.

The analysis of constructed wetland treatment capacity is based on work

performed by Gelb, 1992. Gelb studied an overland flow and wetland system used for the

treatment of oilfield-produced water. The overland flow component consisted of a treatment

cell 50 feet wide by 100 feet long, excavated to a 3% grade, covered with I to 3 inches of

gravel, and included four 12-inch high cascades. The wetland component followed the

overland flow cell and covered approximately 0.75 acres. Flow channels were approximately

35 feet wide and included sedges, rushes, and cattails.

Gelb examined the removal of many produced water compounds. Those

examined in this report include BTEX and total phenolics. Influent flow rates to the

overland flow/wetland system ranged from 29 to 232 GPM. Influent concentrations averaged

28.5 ug/L benzene, 48.2 Ag/L toluene, 17.5 pg/L ethylbenzene, 36.0 Ag/L xylenes, and

0.131 mg/L total phenolics. Gelb observed 68 to 100% removal of all BTEX compounds in

the overland flow cell and 100% BTEX removal in the wetland.

Total phenolics concentrations were measured through the system to model the

removal of more persistent hydrocarbons. Zero to 15 % of the total phenolics were removed

in the overland flow cell and 9 to 100% were removed in the wetland. The average removal

through the wetland was 40% and the average wetland influent concentration was 0.079

mg/L. Phenolics mass removal through the wetland ranged from 6.4 to 47.7 g/day.

Gelb developed a treatment system design method based on the results of his. study. The method determines the system area required for a desired contaminant
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concentration reduction, given a flow rate and influent contaminant concentration. The

design method includes a procedure for total phenolics treatment, and is used here to

conservatively model BTEX and TCE removal from seep flows. No design method was

available for BTEX compounds.

The following assumptions were used to perform design calculations and

estimate the effectiveness of the system:

* A single wetland component was selected as the system type;

* The area available for the system is 2 acres or 87,120 ft2;

* The influent flow rates considered are 10, 50, and 100 GPM; and

* The contaminant concentrations considered are 0.01, 0.1, and
1.0 mg/L.

The design method was applied in two ways. First, the area required for

100% contaminant removal at the three flow rates specified was determined. The second

approach predicted the percent contaminant removed when the treatment system area was

conservatively estimated to be 2 acres. The first application of the design method yielded a

required system area of 1.6 acres at an influent flow rate of 10 GPM, 7.7 acres at 50 GPM,

and 15.7 acres at 100 GPM. The areas calculated were the same for all three influent

concentrations examined. The results of the second design approach, assuming a 2-acre

system, indicate 90% contaminant removal at 10 GPM, 40% removal at 50 GPM, and 28%

removal at 100 GPM.

These results indicate that substantial contaminant removal can result from a

constructed wetland of modest size. Since the design method was performed for total

phenolics, the results should be viewed as conservative for less persistent hydrocarbons. As

explained by Gelb, treatment of BTEX compounds using a system designed with total

phenolics data would result in substantially greater contaminant removal. Also, the design
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. evaluated here considered only wetland treatment. Gelb observed greater contaminant

removal when both overland flow and wetland treatment components were applied together.

Many system features and configurations may be used to enhance treatment

system performance. Systems can be designed with open water surface flow, subsurface

flow, or a combination of both. The particular strategy used will depend on whether aerobic

or anaerobic reactions will facilitate the greatest contaminant removal.

Flow conditions through the system can be manipulated by the excavation of

the site. Excavated baffles and wide channels cause flow to move in a sinuous pattern at low

velocity, thus increasing hydraulic residence time. Narrow, rock-lined channels cause high

flow velocities and turbulent mixing for gas transfer and contaminant stripping.

An overland flow component can be included to increase the dissolved oxygen. content of the water or air strip volatile contaminants. The overland flow might take place

upstream of the wetland to potentially remove toxic compounds, in the middle of the wetland

to boost depleted dissolved oxygen levels, or prior to discharge to polish the effluent.

Soil amendments can be added at the time of construction to supplement

deficient nutrients or encourage particular chemical reactions. Native plant species,

appropriate for the regional climate and providing the best treatment environment, should be

used to establish the wetland vegetation. Beaver Pond and the marsh area at Snowmelt Pond

may be potential sources for acclimated transplants.

Based on site conditions and expected treatment performance, a constructed

wetland is a feasible alternative for the treatment of hydrocarbon contamination present in the

groundwater seeps of OU 5 and would be effective if the flow were limited. The exact flow

and the number of seeps that could be effectively treated could only be estimated based on a

treatability study.
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Further evaluation of the seeps and the Snowmelt Pond site are recommended

to better understand the application of this treatment method. The flow rates and

contaminant concentrations of the seeps must be identified. Potential climate effects on a

constructed wetland could be monitored at Beaver Pond. The particular plant species and

microbes best suited for this application should be determined. Regulatory concerns and

applicable permitting requirements for this site should be investigated. Additional work

should be performed to evaluate the feasibility of intercepting and transporting seep flow to

the treatment system.

Effectiveness

CERCLA CRITERIA SCORING RESULTS
CONSTRUCTED WETLANDS AT SNOWMELT POND

Protection of Human Health and the Envirnment 5

Compliance with appropriate ARARs 5

Long-Term Effectiveness and Permanence 3

Reduction in Toxicity, Mobility, and Volume through Treatment 3

Short-Term Effectiveness 3

Implemmtability 5

Protection of Human Health and the Environment. This alternative would

be protective of human health and the environment. Seep water would be collected, thus

reducing the potential for ecological impacts, and PCBs are isolated, which reduces the

potential for exposure. Implementing this alternative would not impact the bluff stability.

Some natural wetland in Snowmelt Pond would be dedicated to treat seep water. Fencing

and netting may be needed to keep animals out of the wetland's treatment area.
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Compliance with Appropriate ARARs. This alternative will comply with

potential contaminant and action-specific ARARs. An NPDES permit to discharge water

from the wetland may be needed.

Long-Term Effectiveness and Permanence. For seep water, this alternative

would be effective. However, the PCBs would be degraded very slowly by this alternative.

The alternative would only be effective if the sediments always remained covered.

Reduction in Toxicity, Mobility, and Volume Through Treatment. This

alternative would not actively treat the PCBs. However, the sheens would be actively treated

in the wetland.

Short-Term Effectiveness. The treatment rates would be slower in the

winter; otherwise, this alternative would be effective in the short term. There would be no. secondary impacts from implementing this alternative.

Implementability. The only difficulty in implementation is that the Snowmelt

Pond is not on Air Force property. An agreement will have to be reached with the railroad

to allow access to construct and operate the wetland.

The site proposed is suitable for a constructed wetland. The land is available,

is near the contaminated seeps and a receiving stream, and should remain undisturbed by

other land use activities. The hydrologic setting appears to support hydric soil conditions

and aquatic vegetation. Beaver Pond and the Snowmelt Pond marsh area provide two

potential areas for vegetation transplants. The reported success of the ecosystem at Beaver

Pond indicates that a wetland environment can survive and prosper in this climate and

geographical location.
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11.4 Sensitivity Analyis

The scores for the evaluation criteria assigned to each remedial action

alternative are based on assumptions regarding the volume of contaminated soil and water to

be managed, the anticipated type and concentration of contaminants to be controlled or

treated, and the length of time required to implement the alternatives. The actual

circumstances of the remediation can only be determined after treatability studies and pilot

systems are constructed. The ranking of alternatives could change depending upon how

sensitive the alternative is to changes in the assumptions made. This sensitivity analysis

identifies how the effectiveness, implementability, and cost of each alternative is affected by

the following changes:

* 50% increase in volume of soil or water to be treated;

* Order of magnitude increase in TFH concentrations in the soil or
water; i

0 Order of magnitude increase in the concentration of chlorinated
compounds in the water;

0 Change the significant risk level from 10W to 10-;

* Change the significant risk level from lO' to 10;

0 Change the time required to implement the alternative from 30 years to
5 years; and

* Change the time required to implement the alternative from 30 years to
10 years.

The sensitivity of the alternatives to these factors is shown on Table 11-4. A

discussion of the sensitivity is provided below.
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11.4.1 Sensitivity to a 50% Increase in Volume to be Treated

An increase in the groundwater and seep extraction rates will affect the

treatment and effluent management requirements of alternatives with an extraction com-

ponent. Generally, the effectiveness of the alternatives are not affected because the treatment

technologies can be sized for the increased flow. However, implementability of extraction

alternatives is affected because effluent management becomes more difficult with increased

flows. The implementability of treatment with constructed wetlands is reduced because

approximately 50% more land area would be needed to construct wetlands, and there may

already be insufficient land space available for the anticipated flow. The implementability of

the active extraction alternative is reduced because of the large volume of water that must be

discharged. Reinjection of treated water is also less feasible with larger volumes because the

shallow depth to groundwater downgradient of OU 5 provides little storage capacity in the

vadose zone. Therefore, reinjection would have to be done over a large area south of OU 5.

The adverse environmental impacts on existing wetlands from increased groundwater

pumping will be increased because less flow will enter these wetlands.

An increase in the volume of contaminated soil should not affect the effective-

ness of the remedial alternatives. An increase in soil volume will generally affect the

implementability of the biopiling alternative because more widespread and potentially deeper

excavation is required. As shown in Sections 9.0 and 10.0, the implementability of the exca-

vation alternative will be affected by slope stability concerns and the potential that buildings,

roads, and utilities will limit the extent of excavations. The implementability of in situ treat-

ment options should not be affected.

Any increase in extraction rate and volume will increase costs for all alterna-

tives other than the natural attenuation/degradation alternatives (it is assured that increased

monitoring will not be required). The active extraction and excavation alternatives are most

sensitive to volume changes because of the large treatment/disposal component of the alterna-

tives.

dmamdor AME OU 5 RM Rqwot 11-74



S 11.4.2 Order of Magnitude Increase in TFH Concentrations

Increasing the TFH concentration of the soil or water reduces the effectiveness

of the natural attenuation/degradation alternatives and the constructed wetland treatment alterna-

tive. The natural processes used by these alternatives will be less likely to reduce contami-

nant transport to human and environmental receptors. The natural attenuation and degrada-

tion processes will also require more time to achieve cleanup objectives; therefore, short-

term effectiveness is reduced because the time for potential exposure is increased. The

effectiveness of those alternatives that have an active treatment component should not be

affected because the treatment systems can be designed for the higher concentrations. The

exception is air sparging with SVE, which may not be able to reduce the TFH concentrations

to acceptable levels because of the increase in nonvolatile components.

Only the implementability of the constructed wetland treatment alternatives is. reduced due to an increase in TFH concentration. More land area would be needed for the

constructed wetlands because an increase in the retention time of the water in the wetland

system would be required to achieve the cleanup goals.

An increase in TFH concentrations increases the cost of all alternatives except

the natural attenuation/degradation alternatives. The cost increase is due either to increased

carbon use or longer treatment times required to achieve cleanup levels. The active

extraction alternatives are affected the most by an increase in TFH because of the higher

extraction and treatment volumes.

11.4.3 Order of Magnitude Increase in the Concentration of Chlorinated

Compounds

Chlorinated compounds are not contaminants of concern for the soil and

increases in groundwater concentrations should not affect the soil alternatives.
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An increase in the concentration of chlorinated compounds in the groundwater

or seeps will decrease the effectiveness of the alternatives where biological processes reduce

the concentration of the contaminants of concern. Because chlorinated compounds are

broken down slowly by biological processes. The constructed wetlands alternative will no

longer be effective since these high levels of chlorinated compounds do not allow the treat-

ment biota to survive.

The effectiveness of air sparging alternative will not be affected because these

compounds will remain at relatively low concentrations and the physical processes used to

remove the compounds from the water will not be rate limited.

The implementability of the constructed wetlands alternative is reduced

because larger wetlands would be needed for the increased retention time necessary to break

down the higher concentrations of chlorinated compounds. Locating larger wetlands would

be difficult since any constructed wetland must not interfere with the operations of the Air

Force Base, and there is limited area available near the bluff area.

An increase in the concentration of chlorinated compounds increases the cost

of all alternatives except for the natural attenuation alternative. The active extraction and air

sparging with SVE alternatives are affected the most because of their high flow rates and the

large percentage of the total cost that is represented by carbon costs.

11.4.4 Change Significant Risk Level from 106 to 07s

The acceptable CERCLA range of risk is I x 10 4 to l x 10'. If the less

conservative value of 10M is used instead of 10', the volume of groundwater required to be

remediated will decrease, since fewer areas have contamination that drive a 10' risk. Figure

11-21 indicates how the plume would shrink to represent 1 x lW risk. The main change is

that groundwater in central OU 5 would not be remediated because risk is at an acceptable

(1 x 1-') level. The only remedial alternatives affected are active extraction and air sparging
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of groundwater. All other alternatives remediate either seeps or soil, neither of which would

not be affected by the change from 1 x 10' to 1 x 10'. Total air sparging costs for 1 x 10"I

would drop 7%. Active extraction costs would drop 13%. The only other change would be

a slight decrease in effectiveness and increase in implementability, since the remediation

would be a smaller system that would have less effect.

11.4.5 Change Significant Risk Level from 1 x 10' to 10'

The change here has the same effect as 1 x 100 except that in this case no

groundwater would require treatment, since no area of groundwater drives a 1 x 10, risk.

This would eliminate all costs of treating groundwater under the air sparging and active

extraction alternative. Seeps would still have to be treated since these seeps cause ecological

risks (e.g., visible sheens) that would not be affected by this change in health risk.

11.4.6 Change Implementation Time From 30 to 5 Years

In the alternatives analysis, it was generally assumed that a 30-year period

would be required to achieve remediation objectives when implementation of each alternative

began. Thirty years is commonly used in feasibility studies to compare alternatives. The

actual time to achieve clean-up levels can vary, depending on the success of the treatment

method employed. This analysis assumed that all remedial objectives can be achieved in five

years. This assumes that no additional COCs in groundwater upgradient from OU 5 require

treatment after the five-year period. This analysis also assumes no further need to monitor

soil and groundwater after the five years. The analysis concluded a cost reduction of 49 to

68% for the alternatives. The savings is from reduced long-term monitoring costs. Also,

alternatives with expensive O&M (active extraction) also have larger cost savings. Low

monitoring and O&M alternatives have smaller cost savings.
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. 11.4.7 Change Implementation Time From 30 to 10 Years

This analysis is the same as above except that 10 years instead of 5 years is

selected for the treatment period. The cost reductions range from 32 to 45%. The

relationship to monitoring and O&M are the same as above.

11.5 Comoarative Analysis

The comparative analysis was performed in a three-step process:

* To help address the affected areas of impact at OU 5, the OU was
divided into three geographic areas;

0 The multi-media alternatives were developed for each area; and

0 The multi-alternatives were evaluated and compared to each other using
the CERCLA criteria.

While most multi-media alternatives are applicable to all three areas, some alternatives are

not applicable to specific areas; and the cost for each alternative varies by area. Brief

descriptions of the geographic areas are provided below.

11.5.1 Geographic Areas of OU 5

Evaluating the effectiv-,ess, implementability, and cost of remedial alterna-

tives depends upon the type and the physical setting of the contaminated media (soil,

groundwater, or seeps) within the different geographic areas of OU 5. The OU can be

roughly divided into three geographic areas, labeled Western, Central, and Eastern, as shown

on Figure 11-22. Each of these areas are discussed below. While each of the geographic

areas had soil, groundwater, and seep water to be remediated, the volumes and locations of

the contaminated media are different within each area.
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Western Area

The physical aspects of the Western Area include a steep bluff leading to a flat

area just north of a railroad. The bluff shows signs of slope failure in the past. The indus-

trial area is located immediately to the south of the railroad tracks. Ship Creek is located

over 600 feet south of this area.

Groundwater impacts in this area result in an excess lifetime cancer risk of

greater than 1 x 10"' with the plume estimated to exceed 1,000 feet in width. There is also

an area where hydrocarbons exceed soil clean-up levels, and where there are numerous seeps

along the face of the bluff. Soil contamination exists at the 10- to 12-foot depth below the

surface. The soil and groundwater contamination are collocated within the Western Area.

Central Area

Central OU 5 has features similar to the Western Area: a steep bluff with

railroad tracks at the toe of the slope. The bluff shows signs of slope failure in the past. A

snowmelt water retention pond is located in this area. Ship Creek is located approximately

250 feet south of the central part of the Central Area.

There are some seeps along the face of the bluff in the central part of this area

(see Figure 11-22). A relatively small area of TFH contamination is found near the seeps.

There are also two groundwater contaminant plumes with excess lifetime cancer risk greater

than 1 x 10' within the Central Area. The groundwater contaminant plumes are relatively

narrow compared to the Western Area and appear physically separated from the areas of soil

contamination.

mmd~orf AM OU s RMs Rvot 11-81



Eastern Area

Eastern OU 5 includes the beaver pond. The bluff in this area is more gently

sloping than in the other areas. The area at the toe of the bluff is a wetland consisting of

cascading ponds in the beaver pond area. Ship Creek is located approximately 50 feet south

of the beaver pond.

In the Eastern Area, there are no areas where the TFH contamination in soil

exceeds soil clean-up levels. Northeast of the beaver pond is an area where the groundwater

contamination results in an excess lifetime cancer risk of greater than 1 x 106. The plume is

estimated to be in excess ot 1,000 feet in width. There are also seeps at three locations

along the bluff.

11.5.2 Multi-Media Alternatives Development

The water and soil alternatives have been combined into multi-media altema-

tives as shown in Table 11-5. This table was developed taking into consideration which

individual alternatives would be applicable for each geographic area.

Western Area

All multi-media combinations, except one, are applicable to the Western Area,

which has contaminant concerns for seeps, groundwater, and soil (10-to 12-foot depth). Air

Sparging with Soil Vapor Extraction and Bioventing are not combined in the Western Area

because the soil and groundwater contamination are collocated in this area. Air sparging

provides the moisture and oxygen required by bioventing without additional cost or facilities,

and vapor extraction will remove volatile contaminants from the soil before significant

biological degradation can occur.
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Table 11-5

Multi-Media Alternatives

ýWater Aigralia _______ Soal Aftumdvea____

Natwal

No Natual hubdtuomu ami
Sup. Groumdwatm Actiwa Degradaio Controls Dadfikft~m Rioveting

Natwda Nabuiral E Baseline W,C W,C W,C
Atteatatloa Aftmouatio W,C ____ ___

Natural E W,C W,C W,C W,C

WAt h~t itu-

Passive Naftural E W,C W,C W,C W,C
Eitracti Aftenuatimi _ _ __

wThlIIad Ntua E W,C W,C W,C W,C

with lusftil-
ti00a1 CMUDIR _ _ __

Passiv Naftwal E W,C W,C W,C W,C
&huctwdm, Aftenuation_ _ _

Activated
Cabo reat- Natusit E W,C W,C W,C W,C
MauAsummatios

tinal _ _ _ _ __,

Air Sporgng with SWi Vapm E W,C W,C WC c
Exbactiom und Activatd Carbos

Treaimntm t_ _ _ _ _ _ _ _ _ __ _ _ _

BciowiAf~ping. E W,C WCW,C W,C

W - Woogem Area
C -CemW aAms
E - EmaimAnua
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Central Area

All multi-media combinations are applicable to the Central Area, which has

contamination concerns for seeps, groundwater, and shallow soil (< 10 feet BGS).

Eastern Area

Soil contamination was not identified as a contaminant concern n the Eastern

Area; therefore, soil treatment alternatives are not applicable to this area.

11.5.3 Comparative Analysis

A comparative analysis of the media-specific alternatives is shown in Table

11-6. The relative numerical values for each of the first six criteria are shown; the seventh

criterion, cost, expressed in millions of dollars, is shown separately for each geographic

area. The numerical values were developed in Sections 11.3 which discussed the strengths

and weaknesses of each alternative for remediation of water and soil.

Table 11-7 shows the comparison of all possible combinations of multi-media

alternatives for each geographic area. As shown, the alternatives for seeps and groundwater

apply to all three areas of OU 5. The soil alternatives only apply to the western and central

areas. However, for comparative purposes, the analysis was performed for the eastern area

using "no action" for the soils. The relative numerical values given for each of the seven

criteria (except cost) are an average of the media-specific alternative values which have been

combined. For instance, in Table 11-7, the score for protection of human health and the

environment for the natural attenuation/degradation for seeps, groundwater, and soil (2) is an

average of the seep (0), groundwater (3) and soil (3) scores. For costs, the total cost of the multi-

media alternative was used to determine the ranking. The absolute value of cost (to within

$100,000) is shown next to each cost score.
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To aid in comparing alternatives, Table 11-7 also includes the total score and

effectiveness to cost quotients for each multimedia alternative. The total score is the sum of

the seven criteria scores. The effectiveness-to-cost quotient is the sum of the five

effectiveness criteria divided by the total cost (in million dollars). The higher the cost

quotient, the more cost effective the alternative. To assist in identifying preferred

alternatives, effectiveness-to-cost quotients provide a qualitative comparison of the ability of

the alternative to provide remediation versus the cost required to achieve the remedial goals.

Although Protectiveness of Human Health and the Environment is a summary of long-term

effectiveness, short-term effectiveness, and compliance with ARARs, it is used as a separate

factor to emphasize the importance of the three individual factors. The EPA CERCLA

Manual indicates that all nine criteria should be separately evaluated.

The multi-media alternatives (Table 11-7) are typically grouped into sets of

four alternatives to aid in review of the information presented. Each grouping has a consis-

* tent set of seep and groundwater alternatives; only the soil alternative varies within the

group.

11.5.4 Limitations of Comparative Analysis

The comparative analysis is limited by several assumptions. First, it assumes

that all three pathways are of equal importance. Similarly, it assigns equal importance to

each CERCLA criteria over another rather than trying to rank one above another. The

analysis also does not quantify synergistic effects between combinations of soil, seep, and

groundwater alternatives. Finally, the comparative analysis relies on the five subjective, not

objective, scores for the balancing factors for each media-specific alternative.

The best overall remedial approach for OU 5 may not necessarily include the

"best" or highest scoring remedial alternative for all threeý geographical areas. Ultimately,

the Air Force, regulatory agencies, and the community must determine which alternative, or
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set of alternatives, is most desirable based on effectiveness, implementability, acceptability,

and cost.

11.5.5 Conclusion of Comparative Analysis

Below is provided a summary discussion of how each of the various alterna-

tives rate for criteria, as well as for the "total score" and "effectiveness to cost quotients."

Protection of Human Health and the Environment. An important considera-

tion for this criterion is that there are no current receptors exposed to groundwater.

Notwithstanding this current setting, protection of human health and the environment scores

are higher for alternatives that actively treat the water. Alternatives that do not provide for

treatment of either seeps or groundwater score lowest because they do not provide protection

from contact with seep contamination and because of the potential for discharge of

contaminants from both seeps and groundwater to natural wetlands and Ship Creek. The use

of institutional controls does not provide additional protection of human health and the

environment. The use of passive extraction to collect seep water for treatment improves

protection, although the method of treatment, wetlands versus activated carbon, does not

effect protectiveness. Active groundwater treatment alternatives (i.e., air sparging with soil

vapor extraction and extraction with air stripping) provide the highest levels of protection

because they provide protection through interception and treatment of contaminants in both

the seeps and groundwater. Similarly, the use of bioventing to treat all soil improves

protection over the use of natural degradation or biopiling alternatives because bioventing

should reduce contamination in all soil (both shallow and deep) to levels considered

protective.

Compliance with Appropriate ARARs. Potential ARARs scores are higher

for alternatives that either actively treat groundwater (and therefore seeps) or which provide

institutional controls that limit use of groundwater. Alternatives that actively treat the

groundwater, such as air sparging or extraction with air stripping, or that provide passive
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O extraction of seeps and institutional controls to limit use of the groundwater, provide the

highest level of compliance with potential ARARs. Some level of compliance with potential

ARARs is achieved for those alternatives that treat seeps (e.g., passive extraction) but do not

provide institutional controls for groundwater; these alternatives will reduce contaminant

levels in seeps to acceptable levels. Similarly, those alternatives that do not treat seeps, but

which provide institutional controls for groundwater, provide some level of compliance with

potential ARARs because they limit use of the groundwater. Bioventing of soil improves

compliance with potential ARARs for all alternatives because it should reduce contaminants

in all soil to acceptable levels.

Long-Term Effectiveness and Permanence. These scores are all relatively

similar, since all alternatives should be substantially effective in the long term. None of the

alternatives is expected to produce toxic by-products, assuming carbon treatment alternatives

use thermal regeneration to destroy contaminants collected by the carbon. Alternatives

* relying solely on natural attenuation and degradation processes may be the least effective

because there may be insufficient residence time to successfully degrade the contaminants

before discharge to natural wetlands and Ship Creek. The highest level of long-term effec-

tiveness and permanence is achieved by those alternatives that actively extract and treat both

groundwater and seeps.

Reduction in Toxicity, Mobility, and Volume through Treatment. Those

alternatives that provide for active treatment of the groundwater and soil provide the greatest

reductions in toxicity, mobility, and volume because all contaminant sources are treated;

these alternatives will by their nature also treat the seeps. Those alternatives that only

provide for treatment of seeps and soil are less effective at reducing the toxicity, mobility,

and volume of the contaminants because contaminants in the groundwater are not actively

treated. Alternatives that treat only seeps or soil, but not both, provide little reduction; while

alternatives that rely on natural attenuation and degradation for all media, by definition,

provide no reduction through treatment.
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Short-Term Effectiveness. Short-term effectiveness is primarily affected by 0
whether water treatment is provided. Those alternatives that treat either the seeps or ground-

water are effective in the short term because they will immediately begin to reduce the poten-

tial for contact with contaminated water. Providing either institutional controls or treatment

for soil increases the short-term effectiveness. Alternatives that rely solely on natural attenua-

tion and degradation for the water and soil are the least effective in the short-term because

the potential for contact with contaminated media will remain.

Implementability. All alternatives should be implementable. Some reduction

in implementability may occur for biopiling, bioventing, and wetlands treatment alternatives

because the cold climate may reduce the ability to implement these alternatives during winter

months. Alternatives that actively treat the groundwater may be difficult to implement due to

reinjection system limitations.

Cost. Cost estimates are primarily affected by selection of water treatment alterna-

tive. Soil alternative treatment costs are negligible, compared to soil monitoring costs, since

volumes are small. Alternatives that rely on natural attenuation for the seeps and

groundwater are the least expensive; they are estimated from $2.8 to $3.0 million in the

Western Area, and from $1.9 to $2.4 million in the Central and Eastern Areas. The use of

passive extraction and activated carbon to treat seeps is estimated to increase costs by

approximately $0.4 million over the baseline cost in all areas; the additional costs are for

construction of the extraction system and carbon usage. The use of passive extraction and

constructed wetlands to treat seeps is estimated to increase costs by approximately $0.2

million over the baseline cost in all areas; the additional costs are for construction of the

extraction system and wetlands. This alternative has a major benefit in that the constructed

wetlands already planned as the presumptive remedy for the Snowmelt Pond also serves as

the remedy for treating all water from seeps. Since the Snowmelt Pond-constructed wetlands

are included as a cost in every alternative, this greatly reduces overall costs for the

constructed wetlands alternative. Alternatives that actively treat all groundwater are

substantially more expensive, especially in the Western and Eastern Areas, because of the
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. larger volumes of water handled. Active extraction with air stripping and carbon treatment is

estimated to increase costs over the baseline by $6.8 million in the Western Area, $12.5

million in the Eastern Area, and $2.0 million in the Central Area. Air sparging with soil

vapor extraction and activated carbon treatment is estimated to increase costs over the

baseline by $8.5 million in the Western Area, $3.5 million in the Central Area, and $5.5

million in the Eastern Area. The use of biopiling and bioventing to treat surface soil

increases cost only slightly (< $200,000) over the baseline of $2.8 million in the Western

Area and $2.2 million in the Central Area.

Total Score. Total scores are primarily affected by the level of treatment

provided and cost. Alternatives providing treatment of seeps and/or groundwater score

higher than those which use natural attenuation; however, the higher cost of actively treating

all groundwater tends to off-set the increased effectiveness of these alternatives. The use of

bioventing to treat all soil also increases zhe total score substantially over natural degradation

O or biopiling alternatives because of increased effectiveness. The use of institutional controls

for groundwater and soil, as well as biopiling of soil, provide only a marginal increase in

total score.

Cost-Effectiveness. The effectiveness-to-cost quotients are primarily affected

by increased effectiveness for treatment of seeps over natural attenuation, the difference in

cost between activated carbon (cheaper) and constructed wetlands (more expensive) for

treatment of seeps, and high costs for active treatment of groundwater; soil alternatives have

less effect on the overall effectiveness-to-cost quotient. The highest quotients in all three

areas of OU 5 are for alternatives that treat seeps using activated carbon. The increased

effectiveness of treating seeps, using constructed wetlands over the use of natural attenuation,

is partially offset by the increased cost. The high cost for active groundwater treatment

alternatives in the Western and Eastern Areas, where there are large groundwater contami-

nant plumes, reduces the cost effectiveness of these alternatives when compared with all

other alternatives. The Central Area has smaller groundwater plumes which require less cost

* to treat, resulting in active treatment being more cost effective than natural attenuation, but

Elmwdof A• OU s RM/FS 11-95



less cost effective than passive extraction of seeps. When selecting preferred alternatives,

consideration should be given to including institutional controls. For groundwater, the use of

institutional controls when selecting natural attenuation of the groundwater increases the cost

effectiveness of all alternatives using natural attenuation or passive extraction of seeps.

However, it is difficult to fully evaluate the cost for institutional controls. Currently the

water is not used; providing a replacement water source should a future user arise could

increase costs.

As with water alternatives, the use of institutional controls for soil provides an

increase in the effectiveness-to-cost quotient because of the low estimated cost. The use of

bioventing and biopiling appears to have a positive effect on the effectiveness-to-cost quotient

since only a small area of soil contamination requires remediation.

Summary

While the purpose of this FS is not to recommend the "best" remedial

alternative, an analysis of effectiveness/cost quotient can give an indication of the most

promising alternatives. Below are indicated the four alternatives that sco.ed highest for each

area, with their attendant effectiveness/cost quotients.

Western Area

Effectiveness/Cost Quotien

1) 6.3 Passive extraction with constructed wetlands for seeps/natural attenua-
tion with institutional controls for groundwater/bioventing for soils.

2) 6.2 Passive extraction with constructed wetlands for seeps/natural
attenuation for groundwater/bioventing for soils.

3) 5.9 Passive extraction with activated carbon for seeps/natural attenuation
with institutional controls for groundwaterfbioventing for soils.
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0 5.9 Passive extraction/activated carbon treatment for seeps, natural
attenuation with institutional controls for groundwater, and bioventing
for soil.

Central Area

Effectiveness/Cost Ouotient

1) 7.7 Passive extraction with constructed wetlands for seeps/natural
attenuation for groundwater/bioventing for soils.

2) 7.6 Passive extraction with constructed wetlands for seeps/natural
attenuation with institutional controls for groundwater/bioventing for
soils.

3) 7.1 Four multimedia options tied, all of which include passive extraction
with either constructed wetlands or activated carbon.

Effectiveness/Cost Ouotient

1) 8.9 Passive extraction with constructed wetlands for seeps/natural
attenuation with institutional controls for groundwater.

2) 8.8 Passive extraction with constructed wetlands for seeps/natural
attenuation for groundwater.

3) 8.1 Passive extraction with activated carbon for seeps/natural attenuation
with institutional controls for groundwater.

4) 8.0 Passive extraction with activated carbon for seeps/natural attenuation
for groundwater.

In all three areas, the alternative using passive extraction of seeps with

treatment by constructed wetlands scored highest. Constructed wetlands scored highest

because the sunk cost of the presumptive remedy for the Snowmelt Pond (also a constructed

* wetlands), which is included as an element of each alternative, does not have to be included

twice in this alternative. The use of institutional controls or natural attenuation for the
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groundwater and bioventing for the soil is also frequently indicated as a component of these 0
higher ranking alternatives. These consistent approaches result because the current threats to

human health and the environment are limited in OU 5 and because of assumptions used in

the analysis of alternatives. Both groundwater and soil are not considered significant threats

to human health because the groundwater is not currently used and because there is limited

potential for contact with contaminated soil on base. In addition, the soil contamination is

primarily a concern for groundwater contamination rather than a toxic threat to humans.

Therefore, it is assumed that using institutional controls to prevent future uses of the

groundwater and soil will provide the necessary protection and compliance with potential

ARARs for these pathways. On the other hand, seeps pose a potential threat to vegetation on

the bluffs, the wetlands south of OU 5, and serves as a potential pathway for human contact.

This results in the selection of alternatives which treat seeps in order to be effective

solutions.

Treatment of soil by either bioventing or biopiling (which scored just behind

bioventing) is indicated as preferable to natural degradation or institutional controls for the

Western and Central Areas. The relatively small volumes of soil make treatment costs low,

compared to the high costs of on-going monitoring. The soil in the Central Area is likely

more effectively treated by biopiling, since it is very close to the surface and easily exca-

vated. The soil in the Western Area is deeper (10 to 12 feet deep) and may be more effec-

tively biovented. A depth of 10-12 feet is borderline for easy excavation, especially in a

bluff area. This may make excavation of the Western Area soils for biopiling difficult to

implement.

Natural attenuation of seeps in the eastern area is preferable over constructed

wetlands alternatives because of the demonstrated natural attenuation ability of the Beaver

Pond. Also, though passive extraction is an implementable option in OU 5, it would be less

implementable in the eastern area because of the close proximity of the Beaver Pond to the

bluff. The scoring approach was based on applying the alternatives across the entire OU, so

0
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. this localized difficulty of implementing passive extraction in the Beaver Pond is not totally

reflected in the effectiveness to cost quotient.

As stated earlier, the evaluation of alternatives by using effectiveness/cost

quotients cannot be relied on to select the "best" alternative due to the numerous assumptions

made (e.g., assigning equal weight to each criteria). However, it can provide a useful cut of

the more preferable alternatives. The remainder of the CERCLA process (i.e., Proposed

Plan, agency/public input, and Record of Decision) will determine the preferred alternative.
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Appendix A

0 LABORATORY RESULTS ON POTABLE WATER SUPPLY
FOR EQUIPMENT DECONTAMINATION



ROY F. WESTON INC.

INORGANICS DATA SUMIARY REPORT 08/21/92

CLIENT: ELJUNDORF AFB OUI WESTON BATCH #: 9208S517
WORK ORDER: 0000-00-00-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMITHmummmmuW W•mmuenq~ii m~mmmmmmemmm.UWUUSU UMUUmbmS.Mm *leem'mlm bmmnmm. *bmm~mm

-001 HYDRANT#1 Silver, Total 0.010 u MG/L 0.010
Aluminum, Total 0.28 M9G/L 0.20
Arsenic, Total 0.30 u NG/L 0.30Barium, Total 0.10 u N96/L 0.10Beryllium, Total O.OOSO u .0.00SO
Calcium, Total 19.6 HG/V 1.0
Cadmium, Total 0.0050 u IG/A 0.0050
Cobalt, Total O.OSO u NG/L 0.050Chromium, Total 0.010 u MG/L 0.010
Copper, Total 0.050 u NG/L 0.050
Iron, Total 0.28 996/L 0.050
Mercury, Total 0.0010 u MG/L 0.0010
Potassium, Total S.O u NG/L 5.0
Nagneslum, Total 2.5 NGlL 1.0
Manganese, Total 2.015 HG/L 0.015
Molybdenum, Total 0.10 u .AG/L 0.10
Sodium, Total 3.0 HG/L 1.0Nickel, Total 0.040 u MG/L 0.040
Lead, Total 0.050 u MG/L 0.050Antimony, Total 0.060 u MG/L 0.060
Selenium, Total 0.10 u MG/L 0.10Thallium, Total 0.10 u MG/L 0.10
Vanadium, Total 0.050 u MG/L OOSO
Zinc, Total 0.066 MG/L 0.020

Note: Laboratory results for potable water supply used for equipment decon-
tamination. HYDRANT #1 is the Elmendorf AFB fire hydrant located at
intersection of Cedar and Prune Sts. Sarpling was performed by
Jacobs Engineering in August, 1992.



TEL: Sep 01 92 16:00 No.004 P.02

ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 08/21/92

CLIENT: ELMENDORF AFB OU] WESTON BATCH 0: 9208S517
WORK ORDER: 0000-00-00-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
InIIw l Iuim" BIn imi Imm *Wm siinimiI mmmmel *twma *u JinmmmmIinl SB

-001 HYDRANT#] Petroleum Hydrocarbons 1.1 u I 1.1
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Appendix B

SOIL BORING LOGS



[PROJECT NUMBER BORING NUMBER
ANC31026.H3.60 OU5SB-18 SHEET I OF 2

j SOIL BORING LOG

. PROJECT Elmendorf AFB - OU5 LOCATION S.E. Corner of Corps Building/EAFB

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA. 161 Mobile Drill Rig, 4.25'* ID Augers

WATER LEVELS 34.2' on 8/12/92 START 8/12/92 0815 FINISH 8/12/92 1600 LOGGER Rob Crotty

X SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
- ? PENETRATION

-TEST
a u 4 z RESULTS SOIL NAME. USCS GROUP SYMBOL, COLOR,DU > c DEPTH OF CASING, DRILLING RATE

U > W MOISTURE CONTENT, RELATIVE DENSITYLu. WO 0 6. -6. -16 -68" OR CONSISTENCY, SOIL STRUCTURE.aCL- W -L x U MINERALOGY TESTS AND INSTRUMENTATIONWJ . >- n (N)

ORGANIC MATERIAL (PT), to Note: No product odor from 0 to 35'.
2.0,SILT (ML),light brown, dry. soft to firm, Strong product odor at 35'. HNu-l90
no dry strength, non plastic; ocassionally ppm
organics including rootlets, debris-filled Cuttings collected and inspected from
IAcavities. flights from 0 to S'.1-GRAB NA NA catis

5 5.0
From 5.0 to l1.1*

2-SH 2.0 7-24-14-23 POORLY GRADED GRAVEL WITH SAND (GP),
(38) brown, dry becoming moist at 3.2'. medium

7.0 dense, subrounded gravel to 3" diameterwith fine to medium subangular sand, trace
nonplastic silt and occasional subrounled
cobble and occasional organic layers to
1".

S10.0 - 10.0
0 From 11.1 to 16.0' 5SB18-10A is field duplicate of

3-SH 1.8 34-26-20-22 POORLY GRADED SAND (SP), brown, moist, 5SB18-10,
(46) medium dense. fine to coarse subangular

.12.0 _sand with trace nonplastic silt.

15.0 - 15.0

4-SH 2.0 14-46-55-72
(101) From 16.0' Increasing gravel fraction.

17.0 POORLY GRADED GRAVEL WITH SAND. (GP),brown. moist, very dense, subrounded
gravel to 2" diameter, fine to medium
subangular sand with trace non plastic silt,
occasional coal seams to 2" thick.

20.0 20.0
POORLY GRADED GRAVEL WITH SAND (GP).

5-SH 2.0 10-25-35-40 same as above.
(60)

22.0

-1

25.0 25.020I POORLY GRADED GRAVEL WITH SAND (GP).

-, 6-SH 2.0 23-44-63-69 same as above.

27.0 
(107)

i
I30.0 _____ __________________ __



PROJECT NUMBER BORING NUMBER
ANC31026H3.60 OU5SB- 18 SHEET 2 OF

- SOIL BORING LOG

PROJECT Elmendort AF1 - OU5 LOCATION S.E. Corner of Corps Building/EAFB

ELEVATION -DRILLING CONTRACTOR Denali

DRILLING METHOD AND EGUIPMENT ISA, 861 Mobile Drill Rig, 4.25" ID Augers

WATER LEVELS 34.2- on 8/12/92 START 8/12/92 0815 FINISH 8/12/92 1600 LOGGER Rob Croty

- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
3C": PENETRATION

- ) TEST
0 114i z c RESULTS SOIL NAME, USCS GROUP SYMBOL. COLOR, DEPTH OF CASING. DRILLING RATE

U > cc W MOISTURE CONTENT. RELATIVE DENSITY DRILLING FLUID LOSS4< Cr L > ORLN CON IST NCY SOLOTR CT RE
1-" w ,,,M 0 6" -6" -68 -6 OR CONSISTENCY. SOIL STRUCTURE, TESTS AND INSTRUMENTATION
4. c ,-;-=- .Lr N U- MINERALOGYW n Z IA. >- M (N)

30.0 POORLY GRADED GRAVEl WITH SAND (GP),
7-SH 1.5 62-90-100/6" same as above with occasional subround

31.5 ___ __ ______ cobble to 4" diameter.
Split-spoon refusal encountered at 31.5',
augered through it.

Becomes wet at 34.2' Freewater encountered at 34.2'
-35.0 __ __ _____

35.0POORLY GRADED GRAVEL WITH SAND (GP). Strong odor from 35.0' to 37.0'. HNu

8-SH 2.0 32-53-43-33 same as above, gray, wet, hydrocarbon reads 190 ppm.
(96) stain and sheen on gravel -- Boring sealed using cement/bentonite

37.0 END OF BORING AT 36.0' grout mixed at a ratio of 0.5gal
"•H20/11b. cement/.OSIb. bentonite.

-sRS oil/water interface probe usedl....noSH=2.5" sampler. free product.

40.0

45.0

50.0

55.0



-PROJECT NUMBER BORING NUMBER
[ANC31026.H3.60 01J55B-9 SHEET I OF 2

PoSOIL BORING LOG

e PROJECT Elmendorf AFB - OU5 LOCATION EAFB

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA. 861 Mobile Drill Rig, 4.25" ID Augers

WATER LEVELS 39.0' on 8/10/92 START 8/10/92 1015 FINISH 8/11/92 1815 LOGGER Rob Crotty

3-: SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
TEST

c I RESULTS SOIL NAME. USCS GROUP SYMBOL, COLOR.
MAC < MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING. DRILLING RATEb-,ULl. uj_ O> DRILLING FLUID LOSSI.- _.1 ,,M 0_ 6" -6" -6* -6" OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION
M(N) MINERALOGY

ORGANIC MATERIAL (PT), to 0.1' HNu background=2 ppm
From 0.1 to 2.0' Note: No product odor, HNu=lppm,

I-SS 2.4 12-17-24-41 SANDY SILT. (ML). light brown, dry, dense. LEL=O%
(41) nonplastic silt with very fine to medium

2.5 sand. trace organics including rootlets and
- cavities throughout. Increasing gravel fraction in cuttings.

"rom 2.0 to 7.0'
2-SH 2.5 24-67-73-65 SILTY GRAVEL WITH SAND- (GM), light

(140) brown, dry becoming moist, dense to very Note: Additional 0.5' material collected in
5.0 dense; subrounded gravel to 2.0" diameter sampler after driving and counting

5.0- with nonplastic silt and very fine to medium required 2.0 ft. therefore, each sampler-
subangular sand; trace organics including is driven 2.5'.

3-S 2.4 6-29-37- rootlets and cavities from 2.0 to 3.5 ft.
(66) "From 7.0' to 12.5

7.5 POORLY GRADED GRAVEL WITH SAND. (GP).
brown, moist dense: subround gravel to Slight weathered hydrocarbon odor from
"3.0" diameter with fine to coarse 7.3gto 7150hured h 2.0 ppm.

4-S 2.5 15-27-35-40 subangular sand and trace nonplastic silt. 3 to 15.0'. HNu reads 12.0 P~r.

(62) POORLY GRADED GRAVEL-WITH SAND (GP),

O 0 10.0 
same as above.

POORLY GRADED GRAVEL WITH SAND (GP), Chemical a-alysis sample 55B19-10 taken
.0 same as above. from 10.0'-12.5' in 5-SH.5-SH 2.5 4-36-89-100 sm saoe

(125)
12.5
13.0 6-SH 0.5 100/6" From 12.5 to 13.0' Sampler refusal at 6" interval from 12.5

\_ _ POORLY GRADED GRAVEL WITH SAND. (GP). to 15.0.
same as above with occasional subround HNu reads 3.0 ppm at 12.5' to 15.0".
cobble to 4" diameter.

150 15.0
15.0 - From 15.0' to 17.5' HNu reads 20.0 ppm at 15.0' to 17.0'

POORLY GRADED GRAVEL WITH SAND (GP),
7-SH 0.7 6-14-50-100 same as above

(64)
17.5

No sample taken in 17.5' to 20.0' interval. Poor recovery from 15.0 to 17.5. Chasing

a large cobDle that is affecting
recovery, therefore, 1. drill to 20.C' and
begin drive, 2. Log cuttings from 17,5 to

200- 20.0 ___ ___ _ _____20.0'.

From 20.0' to 25.5'

POORLY GRADED SAND WITH GRAVEL (SP),
8-SH 2.5 17-59-62-51 brown, moist, very dense, medium to

(121) coarse subangular sand with subrounded

22.5 gravel to 2" diameter, t" coal lens at 21.2'.

9-SH 2.5 16-29-31-50(60)
250 25.0 __ __ _ ____

From 25.5' to 41.0
WELL GRADED SAND (SW), brown. moist,

10-SH 2.5 7-25-36-39 medium dense, medium subangular sand with
(61) occasional subrounded gravel to 0.2"

27.5 diameter and 1-2" coal lens.
MNu readts 42.0 ppm at 27.5tIo 30 0'

11-SH 2.5 23-36-33-56
(69) Note. "Hit" could be due to coal.

30.0 _________ _____________________ __________________



[PROJECT NLMBER BORING NUMBER
IANC31026.H3.60 OU5SB-l19* 'IXf'l~!SHEE T 2 OF?2

-jSOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION EAFB

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA, B61 Mobile Drill Rig, 4.25" ID Augers

WATER LEVELS 390 on 8/10/92 START 8/10/92 1015 FINISH 8/11/92 1815 LOGGER Rob Crotty

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
X ;Z PENETRATION

C >_ TEST
i RESULTS SOIL NAME, USCS GROUP SYMBOL. COLOR.

L< <4 Cr W MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING, DRILLING RATE
4 cDRILLING FLUID LOSS

I.- LL ,, WD " 6. -6. -6. -6. OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION4L. cc (N) MINERALOGY

0WFL[ GRAQED SAND (SW). same as above.
12-SR 2.5 6-16-32-50

(48)

32.5
R D SAND (SW), same as above.

13-SH 2.5 12-13-32-56
(45)

35.0 __ ____ _

35.0 - WELL GRADED SAND (SW), same as above. Note: Change to 300 lb. hammer drive
SH sampler at 35.0'.

14-SH 2.5 12-16-16-22
(32)

37.5
WELL GRADED SAND (SW), same as above.

15-SH 2.5 10-12-12-20 becomes wet at 39.0.
(24) Free water encountered at 39.0

40.0 - 400 ___

From 41.0' to 45.0'
POORLY GRADED SAND WITH GRAVEL (SP).

16-SH 2.5 7-10-11-17 brown, wet, medium dense. medch.m to
(21) coarse subround sand with subargular

42.5 gravel to 0.4" diameter, occasional
fractured coal particles through•out. Potable water added to HSA center rod

annulus to counteract heave for 17-SH.

17-SH 2.5 13-26-27-39
(53)

45.0 -45.0

From 45.0' to 51.5' Again, potable water added to
POORLY GRADED S;AND WITH GPAVEL (SP), HSA/center rod annulus to counter

18-SH 2.5 6-13-24-32 brown, wet, medium dense, medium to heave in 18-SH.
(37) coarse subangular sand with trace

47.5 subround gravel to 0.3" diameter.
occasional subangular coal particles
throughout.

19-SH 2.5 16-20-37-30
(57)

50.0
50.0 - From 51.5' to 52.5' Bootlegger cove formation.

SILTY CLAY- (CL/ML). olive gray. dry to

20-SH 2.5 8-10-12-16 wet. fat clay with slightly plasti: silt.
(22) thixotropic. Sample 5SB19-52 collected 51.5 tc

52.5 52.5'.

END OF BORING AT 52.5' -- End of boring at 52.5'
Grouted back 8/12/92.

55.0



PROJECT NUMBER BORING NUMBER
ANC31026.1-3.60 US 2OHETI F2

m SOIL BORING LOG

O PROJECT Elmendort AFB - OU5 LOCATION Operable Unit 5 EAFB

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT NSA. 861 Mobile Drill Rig.4.25' 10 Augers

WATER LEVELS 35.2 -on 8/6/92 START 8/6/92 0956-FINISH 8/6/92 1750 -LOGGER Rob Crotty

39 SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
- PENETRATIONTEST

0RESULTS SOIL NAME. USCS GROUP SYMBOL. COLOR.,ET FC~NG RLIGRTU , MOISTURE CONTENT RELATIV DENSITYCASNG DRILLING FLUDTOS
x 4 cr W >DRLIGFUDOS
I.- . wJ wco 0 6- -6- -6- -6- OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATIONIL.~ Cc _-; (N)X MINERALOGY

ORGANIC MATERILADPA (PT). to HNu background =2ppm
I-S4-6-18-26 0.4'..
~~ss(24) From 0.4' to 20.0'

2.0 - -SILL (ML), light brownish buff, dry. medium
stiff, nonplastic.

Drilling action becomes h'arder. Gravel in-
cuttings.

5.0 5.0From 5.0' to 7.0'
2-SS 24-24-36-17 SILTY GRAVEL WITH SAND (GM), dark

(60) brown, moist, medium dense to dense.
7.0 - -subround gravel to 3.0' diameter with

medium to coarse subangular sand, trace
nonplastic silt.

. 10.0 -10.0 -From 10.0' to 12.0'
POORL Y GRADED GRAVEL WITH SAND (GP).

3-SH 0 10-1516-17 dark brown, moist, medium dense to dense,
(311 subround gravel to 3.0" diameter with12.0 - __ ______ medium to coarse subangular sard, trace OV ed . p t1.'t 40

130 4-SH 1.0 20-26-107/0" "onplastic silt. OMras50pma 20 o1.'

-r om 12.0' to 13.0'
POORI Y GRADED GRAVEL WITH SAND- (GP).

same as above.

15.0 - 5.0 - From 15.0' to 11.0'
36-4-2-28 POORL Y GRADED GRAVEL WITH SAND (GP)

5-SH 36-4-2-2 same as above.
17.0

200-20.0 From 20.0' to 21.0' HNu =I ppm at 1130

6-SH 2.0 4-4-POO4RLY GRADED SAND (GP), same as - OVM reads 2.0 ppm at 20.0' to 22.0'
(96) 7above.

22.0 ___ -rom 21.0' to 22.0'
POORL Y GRADED SAND (SP). brown, moist.
very dense, medium to coarse
subsubangular sand with occasional
subangular gravel to 0.4" diameter. Coal
seam from 20.5' to 20.8'.

2. 250From 25.0' to 27.0' OVM reads 2.0 ppm at 25.0' Io 27.0'
7-SH 20-70-77-84 POORL Y GRADED SAND (SP), same as

(147) above.

27.0 72 8 - 7 8 From 27.5' to 29.0'
8-(166)-7-8 POORLY GRADED SAND WITH GRAVEL (SP).

29.0 166) brown, moist, dense becoming very dense.
29.0 ____medium to coarse subround sand with

subroun gravel o2daeeca seam
____2___ diameter,_29 coal_________________



PROJECT NUMBER BORING NUMBER

ANC31026.H3.60 OU5SO-20 SHEET 2 OF 2

- SOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION Operable Unit 5 EAF8

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA. 861 Mobile Drill Rig.4.25" ID Augers

WATER LEVELS 35.2 - on 8/6/92 START 8/6/92 0956 FINISH 8/6/92 1750 LOGGER Rob Crotty

- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION-J!! TEST

0 RESULTS SOIL NAME, USCS GROUP SYMBOL, COLOR.
U MOISTURE CONTENT, RELATIVE DENSITY DRILLING FUTSx 9 C Uj >DRILLING FLUID LO0SS

w ww•" _ 6" -6" -6 -6" OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION
LI.> 1 (N) MINERALOGY-z C -

35.0 ____ _

35.0 - From 35.0' to 37.0' -
POORLY GRADED SAND WITH GRAVEL (SP), Freewater encountered at 35.2.

9-SH 2.0 35-40-50-57 same as above, becomes wet at 35.2'.
(90)37.0 __ __ _____ ___________________ _END OF BORING AT 37.0' Boring Grouted

40.0 -

45.0 -

50.0 -

55.0



PROJECT NUMBER BORING NUMBER

ANC31026.H3.60 OU5SB-21 SHEET I OF 2

- SOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION SW of EAFB Power Plant

ELEVATION DRILLING CONTRACTOR Denali

ORILLING METHOD AND EGUIPMENT HSA. B61 Mobile Drill Rig. 4.25" ID Augers

WATER LEVELS 33.8 on 8/12/92 START 8/12/92 1700 FINISH 8/13/92 1705 LOGGER Rob Crotty

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

o. TEST
U RESULTS SOIL NAME. USCS GROUP SYMBOL, COLOR.

",' > M, MOISTURE CONTENT, RELATIVE DENSITY DRILN FLUID LOSS4 cc W >DRILLJNG FLUID LOSS
I.-. _ uja) 60 -6" -6' -6' OR CONSISTENCY. SOIL STRUCTURE. TESTL AND INSTRUMENTATION

i.I- CN CL X MINERALOGYWa 4t • •>' D U-=_ (N)
I- 1Z ___ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ORGANIC MATERIAL- (PT). to 0.2'. Additional 0.5. collected in drive after
From 0.2 to 8.2 driving and counting blows for 2.0'.

t-SH 1.9 12-23-30-32 POORLY GRADED GRAVEL WITH SAND, (GP), Each sampler contains a 2.5 foot drive.
(53) brown, moist, medium dense. subrounded

2.5 gravel to 2" diameter with fine to medium
subangular sand and trace nonplastic silt.

2-SH 1.8 48-32-34-30
(66)

5.05.0 - OVM reads 3.0 ppm at 5.0' to 7.5'

3-SH 1.6 39-22-22-18
(44)

7.5
OVM reads 10.0 ppm at 7.5' to 10.0'

From 8.2' to 11.0'
4-SH 2.0 8-15-16-20 POORLY GRADED GRAVEL WITH SILT AND

(31) SAND. (GP-GM), brown, moist, mediuim
10.0 10.0 dense. subrounded gravel to 3" diameter

with fine to medium subangular sand and
nonplastic silt.

5-SH 2.0 11-12-11-10(23) From 11.0' to 16.0'
()LT WITH GRAVEI (ML). brown, dry to

12.5 moist, very stiff, low to no dry strength,
nonplastic, occasional subangular gravel OVM reads 30.0 ppm at 12.5' to 15.0*
to 0.1" diameter. loess.

6-SH 2.0 3-8-9-0
(17)

15) 15.0 OVM reads 3.0 ppm at 15.0' to 17.5'

7-SH 0.7 6-8-10-12 From 16.0' to 18.0"
(18) SILTY GAVEL (GM), brown, moist.

17.5 subround gravel to 0.5" diameter with low
dry strength, nonplastic silt.

From 18.0' to 25.5'
8-SH 2.0 12-22-26-21 POORLY GRADED GRAVEL WITH SAND- (GP),

(49) brown, moist, medium dense, subangular to
20.0 round gravel to 2" diameter with medium

20.0 - subangular sand and trace nonplastic silt, OVM reads 7.0 ppmat 20.0' to 22,5"
occasional coal seam to 2" thick. Note: High OVM reading at 20.0 to 225'

"9-SH 1.5 17-28-33-40 possibly due to coal.
(61)

22.5

10-SH 1.3 33-32-53-43
(85)

- 25.0
From 25.5' to 30.5'

11-SH 2.0 12-26-50-52 POORLY GRADED SAND (SP), light brown,
(76) moist, dense, uniform medium subangular

27.5 sand, occasional coal lens to 0.5" thick.

12-SH 2.0 11-35-52-56

(87)

30.0 1 1 1



PROJECT NUNBER BORING NUMBER

ANC31026.H3.60 OUSSB-21 SHEET 2 OF 2

-SOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION SW of EAFB Power Plant

ELEVATION DRILLING CONTRACTOR Oenali

DRILLING METHOD AND EQUIPMENT HSA, 361 Mobile Drill Rig. 4.25" 10 Augers

MATER LEVELS 33.8 on 8/12/92 START 8/12/92 1700 FINISH 8/13/92 1705 LOGGER RobCrotty

z SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

>" TEST
W z3 RESULTS SOIL NAME. USCS GROUP SYMBOL, COLOR.

" >MOISTURE CONTENT, RELATIVE DENSITY DRILLING FLUID LOSS
I.-,, ,, W oM 0 6" -6" -6" -6" OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION

(N c IZ X MINERALOGYWJ=) ZL. >'_ D W (N)

30.0
From 30.5'to 33.8'

13-SH 2.0 12-35-50-57 Interlayered POORLY GRADED SAND WITH

(85) GRAVEL (SP), brown, moist, very dense.
uniform medium subangular sand, gravel is

32.5 _subround to 2" diameter. OVM reads 4.0 ppm at 32.5' to 35.0'.

14-SH 2.0 15-23-30-31
(53) From 33.8' to 36.2 Freewater encountered at 338'.

POORLY GRADED SAND WITH GRAVEL (SP)

35.0 - 35.0 same as above, except becomes wet at
33.8'.

15-SH 2.0 30-25-30-40
(55) From 36.3' to 46.0'

POORLY GRADED SAND (SP), brown, wet,
37.5 dense, medium to coarse subangular sane

16-SH 2.0 43-31-50-51
(81)

40.0 -40.0 OVM reads 9.0 ppm at 40.0' to 42.5'.

17-SH 2.0 23-30-33-35
(63)

42.5
OVM reads 10 0 ppm at 42.5' to 45.0'.

18-SH 2.0 3-38-30-47

(68)

45.0 - 45.0
46.0 19-SR 1.0 24-tOO/6"

From 47.5' to 48.0' Split-spoon sampler refusal at 46.0'.
POORLY GRADED SAND. (SP) same as OVM reads 3.0 ppm at 45.0' to 46.0'.

47.5 above. Bootlegger cove formation.
No free product encountered.

From 48.0' to 50.0'

20-SH 2.0 26-40-55-100 SILTY CLAY (CL), olive gray, moist to wet.
(95) hard.

50.0
50.0 - END OF BORING AT 50'

55.0



PROJECT NUMBER BORING NUNMER

ANr3in?•.H3 60 1 nL5S,-?• SHEET I OF 1

- SOIL GORING LOG

PROJECT ELMENDORF AFB IRP 0US LOCATION ANCHORAGE. ALASKA

ELEVATION -- ORILLING CONTRACTOR DENALI DRILLING

DRILLING METHOD AMD EQUIPMENT MOBILE DRILL 8-61. TRUCK MOUNT, 4.25-INCH 10 AUGER

WATER LEVELS 31.5 ft bgs. on 8/28/92 START 8/28/92 FINISH 8/28/92 LOGGER D. KUNKEL

SAMPLE SOIL DESCRIPTION COMMENTS
BLOWCOUNT SOIL NAME. USCS GROUP SYMBOL. COLORE• 0 • •-- cc: DEPTH OF CASING, DRILLING RATE

> w MOISTURE CONTENT. RELATIVE DENSITY
> DRILLING FLUID LOSSI. - w o - 8 -8 -e8 -O OR CONSISTENCY, SOIL STRUCTURE. TESTS AND INSTRUMENTATION

IA F _ _ ILL (N) MINERALOGY

LO 5.0 From 5.0 to 7.0 ft. _QORLY GRADED SAND

5822-, 1.2 19-32-18-25 WITH GRAVEL ýSP) poorly-gracled sand
7.0 with gravel. gray-Drown, dry, dense, fine

to medium sand with subangular to
subrounded gravel, and minor amounts of
non-plastc silt. Some cobble fragments.

0.0 1- From 10.0 to 12.0 ft. POORLY GRADED

3822-1( 1.3 12-17-17-18 SAND WITH GRAVEL (SP) As above.
O 12.0

15.0 ______

From 15.0 to 17 0 ft. POORLY GRADED

3B22-1i 1.1 10-18-28-29 SAND WITH GRAVEL (SP) As above.
17 0

20.0- 20From 20.0 to 22.0 ft. POORLY GRADED

;822-2 1.3 12-25-20-33 SAND WITH GRAVEL (SP) As above.

22.0

25.0 _ _

2L. 2. From 25.0 to 27.0 ft. POORLY GRADED

$822-2 1.3 15-26-31-35 SAND WITH GRAVEL (SP) As above.
27 0

30 0 __

S3 From 30 0 to 32.0 ft. POORLY GRADED

1822-3 1.3 10-25-28-23 SAND WIVH GRAVEL (SP) As aborve Free
32.0 water encountered at 31.5 ft. bgs No

discernible floating product.

From 35 0 to 37 0 f1 POORLY GRADED

t822-3 1.4 12-19-21-20 SAND WITH GRAVEL ISP) As above

37 0
ENDO0F BORING AT 37 0FT BGS



PROJECT NUMBER BORING NUMBER

ANC31026.H3.60 OU5SB-23 SHEET 1 OF

-SOIL BORING LOG

PROJECT Elmendort AFB - OU5 LOCATION Operable Unit 5 EAFBE

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA 861 Mobile Drill Rig. 4.25" ID Augers

WATER LEVELS 40.5 on 8/18/92 START 8/18/92 1035 FINISH 8/21/92 1432 LOGGER Rob Crotty

- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

-i TEST
C3 RESULTS SOIL NAME. USCS GROUP SYMBOL, COLOR. DEPTH OF CASING. DRILLING RATE> iw "W MOISTURE CONTENT, RELATIVE DENSITY-C DN S > DRILLING FLUID LOSS

.-- 0 6 -6 -6' -6 OR CONSISTENCY, SOIL STRUCTURE. TESTS AND INSTRUMENTATIONCk. cc CL (N) MINERALOGY
__ n- __ n___(N)

- From 0.0' to 0.3' wSurface sample S5B23-O taken from
ORGANIC MATERIAL (PT) Sample I-SH from 0 to 0.5..

I-Sh 2.0 From 0.3 to 2.5'
SILL. (ML), brown, dry to moist, firm. wAdditional 0.5 material collected in

2.5 nonplastic with trace very fine sand, each drive, therefore total drive is 2.5'.
organics. rootlets and cavities
throughout. Silt appears to be loess, eolian

deposition.

From 5.0' to 1.0'

0 5.0 POORLY GRADED GRAVEL WITH SILT AND
5.0 - 5.0 SAND. (GP-GM), light brown to brown, dry

becoming moist at 3.0'. subround gravel to
2-SH 2.0 45-26-37-38 3" diameter with very fine to medium

(63) subangular sand and nonplastic silt, trace
7.0 organics.

"'From 7.0 to 14.0'
S10-11-29-40 Interbedded POORLY GRADED SAND (SP)

3H 1I and POORLY GRADED SAND WITH
GRAVEL. (SP). brown, moist, medium dense.

9.5 sand layers consist of uniform coarse
0.0 - 10.0 subround sand, gravelly sand layers

consist of medium to coarse sand with S5B23-l0 collected from 10.0' to 12 5'.
subround gravel to 1" diameter, sand and

4-SH 2.0 12-30-39-45 gravelly sand beds range to I' in
(6;) thickness.

12.5

5-SH 2.0 27-40-45-68
(85) From 14.0 to 20.0'

15.0 POORLY GRADED GRAVEL WITH SAND (GP).
15.0 - brown, moist, dense. subround gravel to

2-inch diameter with medium to coarse
subround sand. occasional coal seam to

6-SH 2.0 62-60-60-30(12)

17.5

7-SH 2.0 4-17-21-30(35)

20.0 - From 20.0 to 32.0
Interbedded POORt Y GRADED SAND (SP).

8-SH 2.0 13-37-E-100 and POORLY GRADED GRAVEL WITH

(004) SAND (GP). brown, moist, medium dense.
fine to coarse grained sand in beds 2'

22.5 thick. subround gravel with medium to
coarse subangular sand in beds to I'thiCk.

Occasional cobbles to 4" diameter with
9-SH 2.0 22-3.-44-38 occasional coal seams to 2".

(7',

250-25.0
25.0 25.0 $S5B23-25 collected from 25.0 to 27 5'

I0-SH 21 21-49-;;--90

27.5 Interbedded POORLY GRADC7D SAND (SP).
an3 POORLY GRADED GRAVEL WITH

1-SH 2.0 16-49-79-72 SAND.. GP). same as the aoove. dense

30.0__



PROJECT NUMBER BORING NUMBER

| ANC31026.H3.60I OU5SB-23 SHEET 2 OF 2

- I SOIL BORING LOG

. PROJECT Elmendorf AFB - OU5 LOCATION Operable Unit 5 EAFB

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA 961 Mobile Drill Rig. 4.25" 10 Augers

WATER LEVELS 40.5 on 8/18/92 START 8/18/92 1035 FINISH 8/21/92 1432 LOGGER Rob Crotty

-- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
- PENETRATION

TEST
&j 0 - RESULTS SOIL NAME, USCS GROUP SYMBOL. COLOR.

L) > W MOISTURE CONTENT. RELATIVE DENSITY DEPTH OF CASING. DRILLING RATE
a CONTENT, DRILLING FLUID LOSS
k w- 0 6: -6" -6" -6" OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION

S. >- ) ILL (N) MINERALOGY
=-z) _ _ "-ZCC__I

12-SH 2.0 16-40-45-60
(85)

32.5 From 32.0 to 40.5'

POORLY GRADED SAND (SP). brown, moist,
medium dense, uniform medium subangular

13-SH 2.0 20-21-48-59 sand, occasional subround gravel lenses
(69) and coal lenses to 3".

36.0 - _35.0

14-SH 2.0 12-27-77-58
(64)

37.5

Free water encountered at 40.5' at 1655"
15-SH 2.0 26-31-41-67 on 8/18/92.(72)

* 40.0 - 40.0 _____

0 4 POORLY GRADFD SAND (SP). same asI6-SH 2.0 33-41-42-34 above, wet at 40.5'.

(83)
42.5 ___ ___ ______ From 42.5 to 47.5' HNu= 39 ppm at 42.5 to 45.0'

POORLY GRADED GRAVEL WITH SAND (GP). End drilling on 8/18/92
17-SH 2.0 9-22-22-29 brown, moist, medium dense, medium to Begin at 42.5 on 8/21/92.

(44) coarse grained sand with subround gravel Change to 3001b. hammer at 42.5'.
to 3" diameter with occasional coal seams

45.0 - 45.0 to 1r. HNu= 32 ppm at 45.0' to 47.5'

HNu background for 8/21/92 is 0 Dpm.
18-SN 2.0 9-22-33-41

(55)

47.5
From 47.5 to 57.8'
POORLY GRADED SAND (SP), brown, wet,

19-S-H 2.0 12-22-32-35 dense, medium to coarse subangular sand,
(54) occasional gravel lenses to 0.4 with

500 occasional coal lenses to 2".
50.0 -

20-SH 2.0 7-7-15-20
(22)

52.5

21-SH 2.0 12-27-37-33
(64)

55.0 - 55.0 1 -

22-SH 2.0 23-50-60-43(110)

57.5 From 57.8 to 60.0'

23-SH 2.0 7-7-10-17 SILTY CLAY (CL). olive gray, moist, stiff.
(17) thixotropic. End of boring at 60.0' Bootlegger cc.e

600 -END OF BORING AT 60.0' formation No floatingP ,cduCt



SPROJECT NUMBER BORING NUMBER

ANC31026.H3.60 OU5SB-24 SHEET I OF 2

__SOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION Operable Urut 5 EAFB

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA 861 Mobile Drill Rig, 4.25" ID Augers

WATER LEVELS 29.1 on 8/23/92 START 8/23/92 1050 FINISH 8123/92 1230 LOGGER Rob Crotty

39; SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

TEST
S0 RESULTS SOIL NAME. USCS GROUP SYMBOL. COLOR.

x 4( ccMOISTURE CONTENT. RELATIVE DENSITY DRILLING FLUID LOSS
i-,LL _ WM 0- 6" -6" -6r -6" OR CONSISTENCY. SOIL STRUCTURE TESTSIND INSTC• Cc CL• x Ul IERLG TESTS AND INSTRUMENTAT10N

Wn= W(N) MINERALOGY
0(fl Z LA- z c

0.3 From 0.0' to 0.3' HNu background <1.0 ppm on August 23,
ORGANiC MATERIAL (PT) 1992 at OU5SB-24.

-From 0.3 to 5.0.
POORLY GRA0. D GRAVEL WITH SILT AND Soil description based on soil cuttings
SAND (GP-GM). brown, moist, loose and drilling action from 1.5 to 5.0'.
becoming medium dense, subround gravel
to 2" diameter with nonplastic silt and fine
to medium sand, trace organics from 0.2 to
4.0'.

5.0 5.0
From 5.0 to 9.0'
POORLY GRADED GRAVEL WITH SAND (GP).
brown, moist, loose, subround gravel to I"

2-SH 2.0 6-8-12-18 diameter with medium subangular sand.
(20) trace silt and occasional coal lens to 3". Soil description based on soil cuttings

and drilling action from 7.0 to 10.0'.
decreasing gravel fraction, increasing

9.0 drilling rate.

From 9.0 to 12.0'
10.0 POORLY GRADED SAND. (SP), brown.

3-SH 2.0 6-12-16-15 medium dense, medium to coarse subround
(28) gravel to I' diameter trace nonplastic silt

and occasional coal lenses.

1. 
Soil description based on soil cuttings
and drilling acticn from 12.0 to 15.0'.

15.0 _
15.0 15. From 15.0' to 17.0'-

6-18-12-20 POORLY GRADED SAND (SP), same as4-SH 2.0 (-8-3 -0) above.

150Frm1.0.o070
17.0 

Soil description based on soil cuttings
and drilling action from 17.0'to 20.0"

-~20.0

200 0 From 20.0' to 22.0'

9-12-20-22 POORLY GRADED SAND. (SP), same as
5-SH 1.8 (32) above.

22.0
Soil description based on soil cuttings
and on drilling action from 22.0' to 250'.

Increase in gravel fraction at 240'.

25.0 
Decrease in drilling rate.25.0 -From 25.0' to 27.0'

6-SH 2.0 8-18-19-20 POORLY GRADED GRAVEL WITH SAND (GP).
(37) brown, moist, medium dense. subround

27.0 gravel to 2" diameter with medium to
coarse subangular sand, trace nonplastic Soil description based on drilling acdo
silt and occasional coal lens. from 24.0 to 30 0'.

Freewater encountered at 29 I' at 1220
I 300 on 23 August. 1992.



PROJECT NUMBER BORING NUMBER
ANC31026.H3.60 OU5SB-24 SHEET 2 OF 2

- SOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION Operable Unit 5 EAFB

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA 861 Mobile Drill Rig. 4.25" 1D Augers

WATER LEVELS 29.- on 8/23/92 START 8/23/92 1050 FINISH 8/23/92 1230 LOGGER Rob Crotty

39 SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
o9- PENETRATION

Su0TEST
z C RESULTS SOIL NAME, USCS GROUP SYMBOL. COLOR.,ET FCSNG RLIGRT

4 MOISTURE CONTENT. RELATIVE DENSITY DRILH FLUID LOSSI.- OL c URILLING FLUID LOSS
L i j q_ 80 - -6 -6' -6" OR CONSISTENCY. SOIL STRUCTURE, TESTS AND INSTRUMENTATION.m(N- ; MINERALOGYWMl Z. LL > .D (N)

30.0 POORLY GRADED GRAVEL WITH SAND (GP),

7-SH 2.0 9-16-18-36 same as above, wet.
(34)

32.0
END OF BORING AT 32.0' No discernible floating product.

35.0

O 40.0

45.0

50.0

55.0



PROJECT NUMBER BORING NUMBER
ANC31026.H3.60 OUSSB-25 SHEET I OF

mSOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION 5SB25

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EOUIPMENT HSA 861 Mobile Drill Rig, 4.25- ID Augers

WATER LEVELS 8.6' BGS on 8/18/92 START 8/18/92 0800 FINISH 8/18/92 0920 -- LOGGER Rob Crotty

.9 SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

TEST
RESULTS SOIL NAME. USCS GROUP SYMBOL, COLOR, DEPTH OF CASING. DRILLING RATE

) > Wj MOISTURE CONTENT. RELATIVE DENSITY DRILN FLUID LOSS< cc ,,, > DRILLING FLUID LOSS
1.,- - , c.. 6" -6" -8' -6" OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION
• 0-z wX (N) MINERALOGY

- R4GANIC MATERIAL AND PEAT. (PT). to Logged by cuttings and drilling action to
0.4 \ 0.4. .0.

1.5 trom 0.4' to 1.5'

-SILL (ML). brown, dry, becoming moist. oess
sstiff, nonplastic with trace very fine
grained sand. rootlets and cavities
throughout, occasional subangular gravel Silt deposit possibly of eolian origin.
to 0.5" diameter. loess

4.7 -From 1.5' to 4.7'

5.0 POORLY GRADED GRAVEL WITH SILT AND
SAND. (GP-GM), light brown, moist, medium

I-SH 2.0 98-36-23-39 dense, subangular gravel to 1.0" diameter
(59) witn nonplastic silt and very fine to medium

1.0 subangular sand, trace organics.

rom 4.7' to 7.0'
POORLY GRADED GRAVEL WITH SANDA(GP),
brown, moist, medium dense. subround
gravel to 3" diameter with fine to medium Free water encountered at 8.6' at
subangular sand, trace silt and organics 05
with occasional subround cobble to 5" 0850.

10.0 -__O.O_ diameter.
rom 10.0 to 12.0

2-SH 1.5 32-30-31-40 POORLY GRADED GRAVEL WITH SAND- (GP),
(61) same as above, except becomes wet at

END OBONA8.6'.120 No discernible floating product.END OF BORING AT 12.0'.

15.0

20.0-

25.0-



PROJECT NUMBER BORING NUMBER
ANC31026.H3.60 OU5SB-26

m SOIL BORING LOG

. PROJECT Elmendort AFB - OU5 LOCATION OU5

ELEVATION DRILLING CONTRACTOR Denah

DRILLING METHOD AND EQUIPMENT HSA B61 Mobile Drill Rig. 4.25" ID Augers

WATER LEVELS Not encountered START 8/28/92 0940 FINISH 8/28/92 1315 LOGGER Rob Crotty

39; SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
oiL. 'PENETRATION

w3 TEST
0 Uj I RESULTS SOIL NAME, USCS GROUP SYMBOL. COLOR.

>i WU MOISTURE CONTENT. RELATIVE DENSITY DRILN FLUID LOSS
xDRILLING FLUID LOSS

I-LLU.. w a- 6" -6I -6" -6" OR CONSISTENCY, SOIL STRUCTURE. TESTS AND INSTRUMENTATION
.=', Zi ,L D " (N) MINERALOGY

0(in - -z M _ I

- GRAB "RANCMA. RA (PT). to 0.2'. OVM BG: I ppm
(GM), light brown, dry Note I: Soil description derived from

becoming moist at 1.3', loose. subround drilling action and soil cuttings (from
gravel to 3" diameter with nonplastic silt, 0.65).
trace organics throughout.

rom 2.5' SILT WITH GRAVEL (ML). brown.
moist, loose, nonplasiic loess with subround
gravel to 1" diameter.

5.0 5.0

2-SH 1.0 5-7-9-13 From 5.5' to 7.0'
(16) ORGANIC SILT WITH GRAVEL (0L). dark

7.0 brown, moist, firm, low plasticity with
subround gravel to 1" diameter.

Same as Note I applies from 7'.0 to 10'.

- 10.0 - t0.O From 10.0' to 12.0'
10.0 POORL Y GRADED GRAVEL WITH SAND (GP).

brown, moist . medium dense, subround
3-SH 10-15-10-13 gravel to 3" diameter with medium to

(25) coarse subangular sand, occasional cobble12.0 __ to 4' diameter.
Note 1 applies from 12 to 15'.

15.0 __ _

15.0 - 10 From 15.0' to 17.0' Note I applies from 17 to 20'.
POORLY GRADED SAND WITH GRAVEL (SP),4-SH 4-15-21-20 brown, moist, medium dense, medium to

(36) coarse grained sand with subround gravel
17.0 to 3" diameter. occasional subround

cobble to 4" diameter, occasional coal
lenses.

- 20.0 ___ _____

20.0 From 20.0 to 22.0 Weathered hydrocarbon odor. OVM
POORLY GRADED SAND (SP), dark mottled reads 57 ppm from 20.0' to 22.0'.

5-SH 6-12-13-16 brown becoming olive gray at 21.5', moist,
(25) medium dense, medium to coarse grained

22.0 sand with occasional coal lens and
occasional subround gravel. Note I applies from 22.0 to 25.0'

Weathered hydrocarbon sheen and odor
from 23'.

-25.0

25.0 From 25 0' to 27.0' Weathered hydrocarbon odor from 25 0'-
POORLY GRADED SAND (SP), same as to 27.0'. OVM malfunction so no readhng

6-SH Not recorded above. taken.
Sheen on gravel fraction and onEN27.OIN0T 70"' sampler.

E O1o discernible floating product, but
sheen present in sample at 25.0'.



[PROJECT NUMBER BORING NUMBER
-ANC31026.H3.60 OU5SB-27 SHEET I OF 2

I SOIL BORING LOG
PROJECT Elmendorf AFB - OU5 LOCATION OU.15"

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EOUIPMENT HSA 861 Mobile Drill Rig. 4.25" ID Augers

WATER LEVELS 26.4' BGS on 8/27/92 START 8/27/92 0830 FINISH 8/27/92 1020 LOGGER Rot Crotty

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

C3 TEST
ui 9 cc RESULTS SOIL NAME. USCS GROUP SYMBOL. COLOR,
9 cc 4 uJ MOISTURE CONTENT, RELATIVE DENSITY DRILLING FLUID LOSS

l- ,,, ,,,a o0 6" -61 -6- -6" OR CONSISTENCY, SOIL STRUCTURE,CL., W 0-;z n. MINEALOG TESTS AND INSTRUMENTATION
M i >- N MINERALOGY

1.0 1GRA ORGANIC MATERIAl (PT) OVM background: 0.0 ppm
From 1.0' to 6.0'
ORGANIC SILL (OL). dark brown, dry
becoming moist at 2.5', low plasticity. Note 1: Soil description based on drilling
organics include twigs. rootlets and action and soil cuttings from 0 to 5.0'.
decayed matter.

5.0 5.0

2-SH 1.2 5-6-12-15(18) From 6.0' ti 7.0'
7.0 POORLY GRADED GRAVEL WITH SAND AND

SILT (GP-GM). brown, moist, medium dense. Note I applies from 7.0 to 10.0'.
subround gravel to 2" diameter with fine to
coarse grained sand and nonplastic silt.
trace organics.

10.0 - 10.0 _

3-SH 1.1 9-17-15-16 From 10.5' to 12.0'
(32) POORLY GRADFD GRAVEL WITH SAND (GP).

12.0 brown, moist, medium dense. subround
gravel to 2" diameter with medium to Note 2 applies from 12.0 to 15.0'.
coarse gramned subangular sand, trace
silt.

15.0 - 15.0
From 15.0' to 17.0'

4-SH 2.0 20-22-21-30 POORLY GRADED GRAVEL WITH SAND (GP).
(43) same as above.17.0 __ _ _

Note I applies from 17.0 to 20.0'

200- 20.0 ___ _________
From 20.0' to 22.0'

5-SH 2.0 10-20-20-25 POORLY GRADED GRAVEL WITH SAND (GP).
(40) same as above.22.0 __ _ _

Note 1 applies from 22.0 to 25.0'.

250-25.0____
25.0 - From 25.0' to 27.0' Sample 5SI27-25A is a duplicate of

6-SH 2.G 9-20-25-40 POORLY GRADED GRAVEL WITH SAND- (GP). 5SB27-25.
(45) same as above except becomes wet at

27.0 26.4'. Freewater encountered at 26.4.

Note 1 applies from 27.0 to 30.0

30.0



SPROJECT NUMBER BORING NUMBER

ANC31026.H3.60 OUSSB-27 SHEET 2 OF 2

-ISOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION OU5

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA 861 Mobile Drill Rig. 4.25" ID Augers

WATER LEVELS 26.4- BGS on 8/27/92 START 8/27/92 0830 FINISH 8/27/92 1020 LOGGER Rob Crotty

-9; SAMPLE STANDARD SOIL DESCRIPTION COMMENTSPENETRATION
TEST

,- cc RESULTS SOIL NAME. USCS GROUP SYMBOL. COLOR,
> ., MOISTURE CONTENT. RELATIVE DENSITY DEPTH OF CASING, DRILLING RATE> DRILLING FLUID LOSS

b.-,, ,,,. L s- 8" -8" -6' -6" OR CONSISTENCY, SOIL STRUCTURE. TESTS AND INSTRUMENTATIN
.D A .N) u ' " M INE R A LOG YZ~l L. >- (N)

30.0 From 30.0' to 32.0' 5SB27-30 collected at 30.0 to 32.0'.

7-SH 18-15-17-25 POORLY GRADFn SAND (SP). brown, wet,
(32) medium dense, medium to coarse grained

32.0 subangular sand.

END OF BORING AT 32.0 FEET. Note 2: Original 5SB27 abandoned after
hitting abandoned paper sheathed
copper wire telephone cable at 4.2'.
Boring moved.
No discernible floating product.

35.0

. 40.0

45.0

50.0

55.0



- jPROJECT NUMBER BORING NUMBER

jANC3O26.H3.60 OUSS-28 SHEET I OF 3

-SOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION 2U5

ELEVATION DRILLING CONTRACTOR Oenali

DRILLING METHOD AND EOUIPMENT HSA 861 Mobile Drill Rig. 4.25" 10 Augers

WATER LEVELS 36-5" BGS on 8/24/92 START 8/24/92 1035 FINISH 8/25/92 1601 LOGGER Rob Crotty

-97 SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

TEST
0. RESULTS SOIL NAME. USCS GROUP SYMBOL. COLOR.

> 9 MOISTURE CONTENT, RELATIVE DENSITY DEPTH OF CASING. DRILLING RATE
X 4DRILLING FLUID LOSS

,-. .1 W " -6" -8-6" OR CONSISTENCY. SOIL STRUCTURE. TESTS AND IN5TRUMENTATION
wn ZL. >-M (N) MINERALOGY

ORGANIC MATERIAL (PT) to 0.3'. HNu background is <1 ppm.
From 0.3' to 1.5'

t-SH 2.0 797-0 SILT WITH SAND AND GRAVEL (ML). light
(16) brown, dry, medium dense, nonplastic silt

2.5 with fine to medium plastic and subround
gravel to 2" diameter, organics Additional 0.5 material collected in
throughout. sampler by advancing additional 0.5'.

2-SH 2.0 7-7-20-15 therefore each drive is 2.5'.
(27) From 1.5 to 27.5

5.0 POORLY GRADED GRAVEL WITH SAND, (GP).
5.0 - moist, medium dense, subround gravel to 2"

diameter with fine to coarse grained sand,

3-SH 2.0 6-9-15-t7 trace nonplastic silt.
(24)

7.5

4-SH 1.0 7-9-18-20
(27)

10.0 5SB28-0 collected from 0 to 0.5' for
10.0 -chemical analysis

5SB28-10 collected from 10.0 to 12.5

5-SH 2.0 6-18-21-22 feet for chemical analysis.
(39)

12.5

6-SH 2.0 12-21-43-49
(64)

15.0 - 15.0

7-SH 2.0 6-12-18-21
(30)

17.5 From 17.0' to 27.5'
POORLY GRADED GRAVEL WITH SAND. (GP),
same as above except occasional

8-SH 2.0 7-20-43-41 subround cobble to 4" diameter.
(63)

20.0 - 20.0 -

9-SH 2.0 12-28-25-26(53)

22.5

10-SH 1.0 9-13-21-23(34)

25.0 __ __ _ _ _

25.0 20 5SB28-25 collected from 25.0 to 27 5'
for chemical analysis

11-SR 2013-23-28-43(51)

27.5 ___ _ _ From 27.5 to 30.0
POORLY GRADED SAND (SP), brown, moist,

12-SH 2.0 11-19-20-22 medium dense, fine to medium subangular(39) sand, some subround gravel with

30.0 occasional cobble.



PROJECT NUMBER F BORING NUMBER
ANC31026.H3.60 OUSSB-28

l,,-v•li~lSHEET 2 OF 3

- SOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION OU5

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA B61 Mobile Drill Rig, 4.25' ID Augers

WATER LEVELS 36.5" BGS on 8/24/92 START 8/24/92 1035 FINISH 8/25/92 1601 LOGGER Rob Crotty

- SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
O -,- PENETRATION

TEST
CD RESULTS SOIL NAME. USCS GROUP SYMBOL. COLOR,

"U" > W MOISTURE CONTENT, RELATIVE DENSITY DRILN FLUID LOSSX d c W >DRILLING FLUID LOSS
I.- ,L W wa .0- 6' -6 -6" -6 OR CONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION
wn >w D I (N) MINERALOGY
oCul -~ i.Z cc30.0

From 30.0' to 32.5'
13-SH 2.0 23-30-70-38 POORLY GRADED SAND (SP). same as

(100) above, except dense.
32.5 - -

From 32.5' to 35.0' POORLY GRADFD
SAND (SP). same as above, except

14-SH 2.0 7-32-43-37 occasional coal lens to I" thick.
(75) Increasing gravel fraction.

350-35.0
35.0 - - From 35.0 to 40.2 Decreasing gravel fraction.

POORLY GRADQF SAND (SP). same as
15-SH 2.0 2-13-33-22 above, except wet at 36.4'.

(46) Free water encountered at 36.5'.
37.5

5SB28-38 collected for chemical
analysis from 37.5 to 40.0'.

16-SH 2.0 6-15-18-22
(33)

40. _ 40.0
From 40.2 t 0 End drihlirn at 40.0' for 8/24/92.From 40.2' to 60.0
POORLY GRADED SAND WITH GRAVEL (SP). Begin drilling at 40.0' on 8/25/92.

17-SH 2.0 5-3-22-35 brown, wet, medium dense, medium to
(35) coarse grained subangular sand with

42.5 subround gravel to 2" diameter, occasional
coal lenses to 1".

18-SH 2.0 20-22-25-32
(47)

45.0 -45.0

19-SH 2.0 22-26-32-38
(58)

47.5

20-SH 2.0 6-25-35-18
(60)

50.0 50.0 1

21-SH 2.0 20-15-33-50
(48)

52.5

22-SH 2.0 16-24-56-70
(80)

55.0 -55.0

23-SH 2.0 9-22-38-56
(60)

57.5 ___ ______

24-SH 2.0 32-35-33-65
(68)

60.0 ______ _____________________ _



PROJECT NUNBER BORING NUMBER

ANC31026H3.60 OU5SB-28 SHEET 3 OF

- SOIL BORING LOG

PROJECT Elmendorf AFB - OUS LOCATION OU5

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EQUIPMENT HSA 361 Motide Drill Rig. 4.25" ID Augers

WATER LEVELS 36.5' BGS on 8/24/92 START 8/24/92 1035 FINISH 8/25/92 1601 LOGGER Rob Crotty

SAMPLE STANDARD SOIL DESCRIPTION COMMENTS
PENETRATION

. q TEST
-U j '- RESULTS SOIL NAME. USCS GROUP SYMBOL, COLOR.

> > MOISTURE CONTENT. RELATIVE DENSITY DRILN FLUID LOSSl'-< LL > DRILLING FLUID LOSS
• j.. tu WC, o 6"-6 -6 -6- OR CONSISTENCY. SOIL STRUCTURE. TESTS AND INSTRUMENTATION

M.(N) MINERALOGY

60.0 From tu.u to of.b
POORLY GRADEFD SAND (SP). brown, wet.

25-SH 2.0 14-22-70-77 dense to very dense, uniform medium
(92) subangular sand, occasional subround

gravel in 4" layers along with coal in 1"
62.5 _lenses.

26-SH 2.0 9-13-22-48
(35)

05.0 - 65.0 1

27-SH 2.0 30-32-30-70
(62)

67.5 __ __ ____ _

Description from 67.5 to 70.0' based on
drilling action

70.0 7 0 From 70.0' to 72.5'
POORLY GRADED SAND (SP), same as

28-SH 2.0 9-20-22-32 above.
(42)

72.5 Description from 72.5 to 75.0' based on
drilling action

15.0 - 75.0 From 75.0' to 76.5'
POORlY GRADED SAND (SP), same as

29-SH 2.0 9-23-23-30 above.
(46)

77.5 From 76.0' to 77.0'
CLAY. (CL), olive gray, moist, stiff, lean, Bootlegger cove formation.
occasional S Y (SM), lens to 1-. No discernible floating product.

80.0 END OF BORING AT 79.5 FEET

85.0



PROJECT NUMBER BORING NUMBER
ANC31026.H3.60 OUSSB-29 SHEET i OF i

- SOIL BORING LOG

PROJECT Elmendorf AFB - OU5 LOCATION OU5

ELEVATION DRILLING CONTRACTOR Denali

DRILLING METHOD AND EOUIPMENT HSA 861 Mobile Drill Rig, 4.25" ID Augers

WATER LEVELS 3.91' BGS on 8/7/92 START 8/7/92 0817 FINISH 8/7/92 LOGGER Rob Crotty

3,, SAMPLE STANDARD SOIL DESCRIPTION COMM-,, TS
PENETRATION

TEST
0W • RESULTS SOIL NAME. USCS GROUP SYMBOL, COLOR.

,,> . W MOISTURE CONTENT. RELATIVE DENSITY DRILN FLUID LOSSK-z -- <w DRILLING FLUID LOSS
Iu. , w 0 6 -6 -6. _. OR CONSISTENCY. SOIL STRUCTURE, TESTS AND INSTRUMEN ATION"9u 1 1-ý o-> X "- "(N) MINERALOGY

O~fl -. ~ 'Z Cr ___L

0.6 I-SH 1.0 8-13-77-17 From O.0'to 0.6' ORGANIC MATERIAL AND HNu background=l ppm.
, J(.3n) EEA.L (PT) to 0.3' grading into SILTY

SAND. (SM), dark brown, moist. rootlets and
2.0 organic debris, very fine to medium sand

with nonplastic silt to 0.6.

2-SH 0.2 8-11-7-7 Poor recovery.
(18)4.0 ____ _ Fro4.0 Free water encountered at 3.91' at 0920-From 006 to 4.0' Free water at 3.11' at 0920

5.0 3-SH .04 8-9-10-7 At 0.6' becomes SILTY GRAVEL WITH F
(19) SND. (GM), dark brown becoming brown,

6.0 moist, loose, subround gravel to 1.5."
diameter with very fine to medium sand Additional drive at 4-6' required to
and nonplastic silt. Occasional subround collect enough material for
cobbles to 3" diameter. representative sampling.

Slight hydrocarbon odor at 4.0 to 6.0'.
From 4.0' to 6.0' HNu reads 4.Opm.
SILTY GRAVEL WITH SAND. (GM), same as
above except becomes wet, trace of silty

10.0 clay.
"10.0 From 10.0' to 12.0' Heave occurring in hole.

SILTY GRAVEL WITH SAND. (GM), same as Strong hydrocarbon at 10.0' to 12.0'.
4SH 0.8 4 above except slight sheen in gravel HNu reads 50 ppm.

12.0( ) fraction.

15.0
15.0 - From 15.0' to 17.0' Strong hydrocarbon odor at 15.0' to

SILTY GRAVEL WITH S/ %I (GM), same as 17.0'. HNu reads 600 ppm.
5-SH 0.4 5-7-8-7 above.(15)

17.0

"Sleeved" SH in plastic bag to avoid

- 20.0 contamination when sampling below the
20.0 -water table.

6-SH

22.0
END OF BORING AT 22.0' Note at 1200: Boring and site currently

shut down. Sample 6-SH from 20.0' to
22.0' not taken. See field log notebook
S8002,

25.0



0

Appendix C

MONITORING WELL BORING AND CONSTRUCTION LOG



PROECT NJUBER faIN NUMBER

ANC3lO~6 -I~•3 �O IO1LISMW-ft SHEET I OF 1

-IWELL COMPLETION LOG

OJCT ELMENOORF AFB IRP OU5 LOCAT IONANCHORAGE. ALASKA

ELEVATION -- omui NTRhAcTR DENALI DRILLING

AlLiNm NErla AND EUPiENwT HOLLOW STEM AUGER, MOBILE DRILL B-61. TRUCK MOUNT

WATER LEVELS 35.5 ft. bgs sTART 8-13-92 FINISH 8-13-92 -LOGBE 0. KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

)-. BLOW SOIL NAME, USCS GROUP SYMBOL. COLOR.
cc 9- • COUN MOISTURE CONTENT. RELATIVE DENSITY

WU • 60 -8 "0'-' -60 OR CONSISTENCY. SOIL STRUCTURE.N2-inch Sch 40 PVC

Z I(N) MINERALOGY vented slip capZ -- inch diameter steel
surface casing
3 ft x 3 ft concrete pad

ement/bentonite grout

.-- 5.0 - From 5.0 to 6.0 ft SILT WITH GRAVEL
7.0 B01-5 1.2 7-18-27 (ML) tan to yellowish brown, dry. hard,

"70 (45) powdery silt with subangular to -2-inch diam. Sch 40
subrounded gravel, up to 2.5 inches in flush-threaded, PVC
diameter. casing with O-ring

10.0 __"_rom 6.0 to 7.0 ft WELL-GRADED SAND
WITHGRAVEL. (SW) brown to dark brown, Centralizer. joint @ 10.0

201-10 1.3 7-22-26-32 moist, dense, well-graded brown sand with
12.0 01-10 1 (48) subangular to subrounded gravel, 2-inch

diameter maximum, minor amounts of brown
non-plastic silt.

15. _-rom 10.0 to 12.0 ft WELL-GRADED SAND
1.70TH 22V-2 (SW) As above.

. R-15 .7 9-12-21-25 rom 15.0 to 17.0 ft POORLY-GRADED
17.AND WITH GRAEL (SP) Brown, moist to

wet, dense, fine to medium-grained sand
with subangular to subrounded gravel and

20.0 non-plastic silt.
From 21.0 to 22.0 ft POORLY-GRADED Joint @ 20.0

801-20 1.8 7-13-27-26 SAND. (SP) rust-brown, moist, dense,
22.0 (40) medium-grained sand with subangular to

subrounded gravel up to 3/4 inches in
diameter, trace of brown to rust-brown
silt.

O - 25From 27.0 to 27.0 ft POORLY-GRADED
270 01-25 1.7 13-17-24-33 (SP) As above. 3/8-inch hydrated
27.0 (41) _bentonite chips

O--SSI 16-40 sand pack

3 30.0 From 30.0 to 32.0 ft POORLY-GRADED entralizeroint @ 30.0

BO32.0 0-30 1.7 12-18-22-32 SAND. (SP) As above.32.0 (40)

S35.0 - - DJint @ 35.0u From 35.0 to 37.0 ft POORLY-GRADED T ot3

0BOI-35 1.8 10-16-28-32 SAUD, (SP) As above. Free water 1 8/13/92
37.0 (44) encountered at 35.5 ft. bgs. No .:4

discernible free product.

40. Frm t ---- rinc diameter borehole400 40.0 1-

6o40 2.0 45--22-28-29 SAN (SP) As above. 2-inch diam. Sch 40 PVC
42.0 (50) machine

10-slot

45.0 entralizer. joint @ 45.0
4U End of boring at 45 ft. bgs. lush-threaded PVC end

cap with 0-ring



PROECT U•UBER BORING IUNIER

ANr3102fI -H n 3uswJS-m2 SHEET I OF I

- WELL COMPLETION LOG

pROJECT ELMENDORF AFB IRP OU5 LOCATION ANCHORAGE. ALASKA

ELEVATION -- ING CONTRACTOR DENALI DRILLING

DRLI METHOD AND EQUIPMENT HOLLOW STEM AUGER, MOBILE DRILL B-61. TRUCK MOUNT

WATER LEVELS 31.5 ft. b(gs STA___RT 8-23-92 FINIVH 8-23-92 LOoGEl O. KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

SLOW SOIL NAME. USCS GROUP SYMBOL. COLOR.
• COUNTS MOISTURE CONTENT. RELATIVE DENSITY

w W 8 B 6-6 -a* -6' OR CONSISTENCY. SOIL STRUCTURE,2-inch Sch 40 Pvc

n U (N) MINERALOGY vented slip cap
z c -i-6-inch diameter steel

surface casing
3 ft x 3 ft concrete pad

-3/8-inch hydrated
bentonite chips

U]5.0 __ __
5. From 0 to 21.0 ft WELL-GRADED SAND Joint @ 5.0

B02-5 1.2 12-14-10-12 WITH GRAVEL. (SW) brown, moist, medium
7.0 (24) dense, well-graded sand with subrounded 2-inch diam. Sch 40

gravel up to 3-inches in diameter in flush-threaded.
sampler. non-.jlastic silt.

" 10.0 ___-----Cement/ben o ie grout
1 From 10.0 to 12.0 ft WELL-GRADED SAND

12.0 302-10 1.0 12-26-31-42 WITHAVEL (SW) As above.
15.0 _(57)

1. From 15.0 to !7.0 ft WELL-GRADED SAND Joint @ 15.0
0B02-15 1.2 10-44-50/4" WITH GRAv' (SW) As above.

_17.0 (95)

2 - 20.0 From 20.0 tc 22.0 ft POORLY-GRADED

302-2C 1.3 13-32-35-50 SAND WITH -RAVEL (SP) brown to rust
22.0 (67) brown, moist, very dense, medium and fine

sand, subrounded gravel, and brown"4 ~non-plastic silt.n t sSSI 
16-40 sand pack

-2. From 25.0 to 27.0 ft POORLY-GRADED

B02-2E 1.3 3-16-20-50/5 SAND WITH (RA .SP) As above, some
27.0 (36) charcoal.

<-6-inch diameter borehole

30.0 From 30.0 to 32.0 ft POORLY-GRADED Joint @ 30.0

302-3C 1.4 18-32-31-25 SAND WITH GRAVE (SP) As above," ___.__(63) charcoal in 3-inch layer. • 8/23/92

1430-0-6 ree water encountered at 31.8 ft. bgs.
023 1.3 (60)0 No discernibe free product.J34.5 (0

2.5-34.5 f: PnORLY-GRADED SAND WITHW -, GRAVEL (Sz) As above.

S37.5 
"--"39.5 02-3 1.3 23-35-38-41) - 2-inch diam. 5ch 40 PVC

_--! 3 machine-cut eli screen.

lush-threace! PVC end-
End of boring at 45 ft. bgs. cap with O-rlg

,-I-



PROJECT NUMBER UME
- Ih~"r-I~1WAH.0 I flUnWW-0 SHEET I OF 1

- j WELL COMPLETION LOG

PROJCT ELMENOORF AF8 IRP OUS LOCATM41ANCHORAGE. ALASKA

ELEVATION -- R8LIIN CONTRACTOR DENALI DRILLING

DRILLIN METHOD AM EQUIPIIENT HOLLOW STEM AUGER. MOBILE DRILL B-61. TRUCK MOUNT

WATER LEVELS 31.5 ft. bgs START 8-17-92 FINISH 8-17-92 -LOGGER 0. KUNKEL

SAMPL.E SOIL DESCRIPTION WELL COMPLETION DIAGRAM
99 _ - BLOW SOIL NAME. USCS GROUP SYMBOL. COLOR. .-- nhdaee te

COUNTS MOISTURE CONTENT. RELATIVE DENSITY sraecsn
Lu >0 - -a- OR CONSISTENCY. SOIL STRUCTURE. 'I2-inch Sch 40 PVC
)I WUU. (N) MINERALOGY vented slip cap

3 ft x 3 ft concrete pad

3/8-inch hydrated
bentonite chips

50 5.0 From 5.0-T.0 ft rWFLL-GRADED SAND WITH
803-5 1.3 16-22-25-24 GRAVEL. (SW) brown to rusty-brown, dry2-nhda.Sh4

7.0 (47) to moist, dense, fine to coarse-grained -nhda.Sh4
sand with subangular to subrounded gravel flush-threaded.
up to 2.5 inches in diameter and
rusty-brown silt, silt occurs as slightly

no 10.0 plastic clumps. ement/bentonite grout

B03-10 1.5 6-8-15-22 _''Trom 10.0 to 12.0 ft WELL-GRAD17D7 SAND
12.0 (23)_ WITHjfGRAVELE (SW) brown to tan-brown.

moist, medium dense, well-graded sand
with subangular to subroundled gravel, and
minor amounts of silt. A 4-inch layer of

15.0 charcoal at 10.5 bgs.

B 03-I5 1. 6-21-23-25 _"From 15.0 to 17.0 ft WELL-GRADED SAND
17.0 (44) W1ITH GRAVEL (SW) As above.

2"-20.0 From 20.0 to 22.0 ft WELL-GRADED SAND
303-21 1.5 10-23-24-27 WIH GRinsA~VEL (SW) As above.

22.0 ___(7

25.0 ____ _________ _______________ ISS1 16-40 sand paCk
50 - From 25.0 to 27.0 ft WFt L-GRADFD SAND

303-2E 1.5 20-27-28-42 WITHafGRAVyEL (SW) As above.
27.0 __ (55) ., 2-inch diam. Sch 40 PVC

machine-cut well screen,
¶0-slot

30.0 From 30.0 to 32.0 ft WE-LL-GRADED SAND Joint @ 30.0
303-3C 1.3 W2-I-T-H ~IGRAV.EL (SW) As above. 8/79

32.0 (67) 8/(67)
ý_ree water encountered at 31.5 ft. bgs.
No discernible free product.

KO 5. From 35.0 to 37.0 ft WELL-GRADED SAND '--inch diameter borehole
303-3E 1.7 13-1T-23-26 W~ITHGAVEL (SW) gray to gray-brown,

37.0 1__ (40) wet, dense, well-graded sand with gravel,
subangular to subrounded, some cobbles,
gray silt.

40.0 __ ____4W - From 40.0 to 42.0 ft WELL-GRADED SAND Joint @ 40.0
303-4C 1.5 10-36-24-25 WITH GRAVEL (SW) As above.

42.0 __ (60)

Flush-threaded PVC end-
4UEnd of boring at 45 ft. bgs. .cap with 0-ring



PROJECT NMBSER DRP aEM R [ In' H nQ SHEET 1 OF I
m I WELL COMPLETION LOG

PROJECT ELMENOORF AFS IRP OU5 LOCATION ANCHORAGE. ALASKA

ELEVATION -- DRILLIN CONTACoRi DENALI ORILLING

DRILLMN METHOD AND EMUPMENT HOLLOW STEM AUGER. MOBILE DRILL B-61, TRUCK MOUNT

WATER LEVELS 29.5 ft. bgs s~T8-18-92 FINISH 8-18-92 LoomE 0. KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

'j LOW SOIL NAME. USCS GROUP SYMBOL. COLOR.
> W COUNTS MOISTURE CONTENT. RELATIVE DENSITY

W w B'- 0 8 OR CONSISTENCY. SOIL STRUCTURE. 2-inch Sch 40 PVC
), L (N) MINERALOGY vetdlica

-r I- z _____ ____________________ -- inch diameter steel
surface casing
3 ft x 3 ft concrete pad

3/8-inch hydrated
bentonite chips

U S From 5.0 to 6.0 ft POORLY GRADED SANn
604-5 0.7 9-5-2-2 WITH GRfAVjL. (SP) Drown, dry to moist.

7.0 (7) loose. 2-inch diam. Sch 40

% rom 6.0 to 7.0 SIL T WITH GRAVEL (ML).fuhtrae
moist, soft, orange-brown to rust-brown.

110 10.0 Silt is plastic.

04-0 15 923-7-3 'Trom 10.0 to 12.0 ft WELL-GRADED SANQ Cement/bentonite grout
12.0 (50) W.ITH GRfAVEL, (SW) some rust-brown

layers, dry to moist. dense, welt-gradea
sand with well-graded subangular to
subrounded gravel and non-plastic brown

15.0 to rust-brown silt.
54-04-,8-,g -- rom 15.0 to 17.0 ft W9Lc~L-GRADED SAND
17.0 804-15 1.5 (32)1-1 WiITH GRAVEL (SW) As above.

2U 20.0From 20.0 to 22.0 ft WELL-GRADED SAND
220 04-2C 1.5 11-19-28-34 W1ITH GRlAVEL (SW) As above.

22.0 ___ ___ (47)

25.0 _____SSI 16- 40 sand pack
SO From 25.0 to 27.0 ft POORLY-GRADED

304-2 1.3 13-29-38-40 SAND WITH GRAVEL. (SP) brown, wet, very
27.0 _____ (67) dense, fine to medium sand with

subroundled gravel up to I-inch in
diameter, minor amounts of silt. Joint @ 30.0

-30.0 ___ __ _____ ree water encountered at 29.5 bgs. No V 8/18/92

320 04-3C 1.4 44-21-23-21 discernible free product.
32.0_______ (44) 'From 30.0 to 32.0 ft WELL-GRADED

GRAVEL WITH SAND (GW) brown, wet.
dense, subangular to subrounded gravel. 2-nhdiam, Sch 40 PVC-
we;-graded sand and brown, non-plastic machine-cut well screen.

350-35.0 ___ __ silt, 10-slot

304-3E 1.3 10-29-19-23 N'Trom 35.0 to 37.0 ft WELL-GRADEFD -8inch diameter borehole
37.0 _____ (48) GRAVEL WITH SAND (GW) brown, wet.

very dense, decreasing gravel at 37 ft
bgs. sand content increasing, heaving ottom of screen
formation.

~oo 40.0 ____ ____

304-4 1.3 8-24-33-24
42.0 _____ (57)

lush-threaded PVC
cap with 0-ring

4U - End of boring at 45 ft. bgS.



PROJECT MAGER NUB ER
ANr-iiwA HH3 60 _ InUI - SHEET i OF 1

* -WELL COMPLETION LOG

PROJECT ELMENDORF AFB IRP 0U5 LOCATION ANCHORAGE. ALASKA

ELEVATION -- DRILLING CONTRACTOR DENALI DRILLING

DRILLIN METHOD AM EQUIPMENT HOLLOW STEM AUGER. MOBILE DRILL B-61, TRUCK MOUNT

WATER LEVELS 24.0 ft, bgs START 8-24-92 FINISH 8-24-92 LOGER 0. KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

)-. BLOW SOIL NAME, USCS GROUP SYMBOL. COLOR."* J • I = COUNTSCOUNTS MOISTURE CONTENT, RELATIVE DENSITY 2-inch Sch 40 PVC

w 04 -8'-a*-60 OR CONSISTENCY. SOIL STRUCTURE, vented slip cap
w ,* (N) MINERALOGY <-6-inch diameter steel

surface casing

3 ft x 3 ft concrete pad

3/8-inch hydrated
bentonite chips

5 5.0 From 5.0 to 7.0 ft WELL-GRADED GRAVEL
605-5 0.7 5-3-2-3 WITH SAND. (GW) grey-brown, dry to

7.0 (5) moist, loose, well-graded subrounded to 2-inch diam. Sch 40

0- subangular gravel, up to 3-inches in flush-threaded
diameter with well-graded sand, minor
amounts of brown silt. Joint @ 8.0

10.0 ____ ____ ____---__Cement/bentonite grout
10.0 From 10.0 to 12.0 ft WIL - RAD Di g

805-10 1.0 3-6-10-15 GRAVEL WITH SAN (W) As above.

12.0 (16) Medium dense.

15.0 _3/8-inch hydrated

1.0--From 15.0 to 17.0 ft WELL-GRADED GRAVEL bentonite chips

805-IS 1.0 10-30-27-34 WITH SAND. (GW) As above. Increased
17.0 (57) gravel fraction, very dense.

Joint f 18.0

W 20.0 From 20.0 to 22.0 ft WELL-GRADED

305-2C 1.3 10-23-33-30 GRAVEL WITH SAND- (GW) As above.

22.0 __ (56)

Joint @ 23.0

"Free water enountered at 24.0 ft bgs. No ... 8/24/92
25.0 __ discernible free product.

05-2 1.3 9-16-24-29 -From 25.0 to 27.0 ft WELL-GRADED
27.0 (40) GRAVEL WITH SAND (GW) As above. Wet, 2-inch diam. Sch 40 PVC

dense. machine-cut

<--8-inch diameter borehole

3 0.From 30.0 to 32.0 ft W"LL-GRADED

"05-3 1.3 9-17-25-25 GRAVEL WITH SAND. (GW) As above.
32.0 __ (42)--(

----- CSSI 16-40 sand pack

35.0 ___ ___ _____ _

0 ___

31- 5 From 35.0 to 37.0 ft v-ELL-GRADEL)
305-3E 1.3 10-28-28-21 GRAVEL WITH SAND (GW) As above. Very

37.0 _ (56) dense.

4" lush-threaded PVC end
"End of boring at 38 ft. bgs. cap with O-ring



Pr HO, JECI ME lO!MW SHEET I OF I

- WELL COMPLETION LOG 01
PROJECT ELMENOORF AFB IRP OU5 LOCATION ANCHORAGE, ALASKA

ELEVATION -- CALLI CONTRACTOR DENALI DRILLING

oAiLm NET O AN EQUIPMENT HOLLOW STEM AUGER, MOBILE DRILL B-61, TRUCK MOUNT

WNATER LEVELS 34.7 ft. bgs START 8-27-92 FFINISH 8-27-92 LOGGER 0. KUNKEL

8 , SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

j j IBLOW SOIL NAME. USCS GROUP SYMBOL. COLOR
COUNTS MOISTURE CONTENT, RELATIVE DENSITY

8 C " -6" -86 -6" OR CONSISTENCY. SOIL STRUCTURE. 2-inch Sch 40 PVC
(N) MNRLGvented slip cap__z _ _(N) MINERALOGY

From 0.0 to 7.0 ft POORLY-GRADED SAND surface casing
WITH GRAVEL (SP) brown to rust-brown. 3 ft x 3 ft concrete pad
dry. medium, dense, fine to medium sand /8-inch hydrated
with subangular to subrounded gravel up bentonite chips
to 3-inches in diameter. Minor amounts of

5.0 non-plastic brown silt.

B06-5 1.3 10-17-22-22
70 (29) 2-inch diam. Sch 40

flush-threaded

10.0 Fement/bentonite grout

806-10 1.3 10-20-26-46 SAND WITH GRAVEL (SP) As above.
12.0 _(46)

SI1 5 .0 _ _ _ _

15. - From 15.0 to 17.0 ft POORLY-GRADED
806-15 1.3 14-28-23-25 SAND WITH GRAVEL (SP) As above with

17.0 (51) pieces of charcoal.

20 20.0 1 From 20.0 to 25.0 ft WELL-GRADED SAND
306-2C 1.3 10-16-21-25 WITH SILT AND GRAVEL- (SW-SM), brown

22.0 I (37) to gray brown, well-graded sand with
subangular to subrounded gravel and
brown non-plastic silt.

2 -0 25.0 it tS
26.5 306-2E 0.7 10-24-70/5" From 25.0 to 26.5 ft WELl-GRADED SAND
S26.51 (A41 WITH SILT AND GRAVEL (SW-SM), dark

brown, wet, very dense, well-graded sand
"with subangular to subrounded gravel.
some cobbles, dark brown non-plastic silt. --- inch diameter borehole

30.0 
- d t r

30.0 From 30.0 to 32.0 ft WELL-GRADED SAND
3 306-3C 1.2 10-22-25-28 WITH GRAVEL. (SW) gray-brown, some

1_32.0 _ (47) rusty-brown areas, moist, dense.
well-graded sand with subrounded gravel,
minor amounts of non-plastic silt. oint @ 33.0

35.0 -_-Free water encountered at 34.0 ft bgs. 8/27/92
XNo discernible free product.

306-3E 1.0 13-25-27-24
37.0 (52) rom 35.0 to 37.0 ft WELL-GRADED SAND

WITH GRAVEL (SW) As above.

-2-inch diam. Sch 40 PVC

40.0 __machine-cut well screen.
40.0 - From 40.0 to 42.0 ft WELL-GRADED SAND I0-slot

306-4( 1.3 16-26-19-21 WITH SILT AND GRAVEL (SW-SM) dark -so

42.0 (45) brown, wet, dense, well-graded sand with
subrounded gravel, up to 2-inches in ------CSSI 16-40 sand pa
diameter and dark brown silt, cohesive
when silty, sandy portions are looser.

45'

-Flush-threaded PVC end
End of boring at 48 ft. bgs. cap with O-ring



PRoECT NUMBER BORING3 NMNBER

-y IhN(731OH3e 60 Oll'MW-fl7 SHEET i OF I

* - jWELL COMPLETION LOG

PROJCT ELMENDORF AF8 IRP OU5 LoflON ANCHORAGE. ALASKA

ELEATION -- RIIING CONTRACTOR DENALI DRILLING

0R11.LD METHOD ANM EQUIPMENT HOLLOW STEM AUGER, MOBILE DRILL 8-61. TRUCK MOUNT

WATER LEVW~ 35.5 ft. bs 9 START 8-26-92 F~S 8-26-92 -LOGGER 0. KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

_jSLOW SOIL NAME. USCS GROUP SYMBOL. COLOR.
9 Ix COUNTS

> MOISTURE CONTENT. RELATIVE DENSITY
U - *-*-06 -60 OR CONSISTENCY. SOIL STRUCTURE. 2-inch Sch 40 PVC
zW(N) MINERALOGY vented slip cap

-wlif uinch diameter steel
- surface casing
- 3 ft x 3 ft concrete pad
- 3/8-inch hydrated

5.0 -bentonite Chips
From 1.5-11.0 ft POORLY-GRADED SAND

70807-51 1.3 f3-13-16-21 WITHLGRAVEL, (SP) brown to gray-brown,
____ (9) moist, medium dense, fine to medium sand 2-inch dliam. Sch 40

with subangular to subroundled gravel, up flush-threaded
to 3-inches in diameter, some brown, ement/bentonite grout

10.0 ___ ___non-plastic silt. jit@1.

807-10 1.3 101-2-27 rom 11.0-30.0 ft POORLY-GRADED SAND
12.0 __ (39) WI~TH GRAVEL (SP) gray to rust-brown,

moist to wet, dense, fine to medium sand
with subangular to subrounded gravel.

15.0 some brown non-plastic silt.

B07-15 1.2 3-14-18-12
17.0 (14)

-D 20.0 ___________ Joint @ 20.0
220 07-20 1.3 6-1-8-16-23

22.0 ___ (15)

25072 3. 2343-8/8-inch hydrated

27.0 072 1. 72-4363 bentonite chips

*--inch diameter borehole

30.0 From 30.0 to 50.0 ft WELL-GRADED SAND
307-3C 1.5 10-23-29-25 WIHGAE (SW) rust-brown, wet, very .!--CSSI 16-40 sand pack

32.0____ ____ 52) dense, well-graded sand with subangular
gravel, some cobbles, some brown,
non-plastic silt, some denser lenses of

- 5. __35 0 increased silt content.

073 .3 10-24-33-28 Free water encountered at 35.5 ft. bgs. 8/26/92
37.0 _____ (57) No discernible free product.

40.0____ ____ -inch diam. Sch 40 PVC-

___400 machine-cut well screen.
307-4C 1.3 15-17-33-40 10-slot

42.0 _____ (50)

410- -Top of sump

no ~~~~~~End of boring at 50 ft. bgs. ls-heddPCed
cap with 0-ring



PROJECT NMBNER BORING N.DUER

AN1731026 H3 60 OUSMW-C A SHEET I OF I

WELL COMPLETION LOG

PROJECT ELMENDORF AF8 IRP 0U5 LOCATION ANCHORAGE. ALASKA

ELEVATION -- RILLIN CONTRACTOR DENALI DRILLING

DRILLIN NETHOO AMI EQUIPMENT HOLLOW STEM AUGER. MOBILE DRILL B-61, TRUCK MOUNT

WATER LEVELS Approx. 10 ft. bgs _START 8-11-92 FINISH 8-11-9 2  LOGGE 0. KUNKEL

- SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

.. p.. SLOW SOIL NAME. USCS GROUP SYMBOL. COLOR. 2-inch Sch 40 PVC
Ill CONT MOISTURE CONTENT. RELATIVE DENSITYvetdlica

W W o r8 -80 -a"-e OR CONSISTENCY. SOIL STRUCTURE. 4 -i-nch diameter steel
(N) MINRAOG surface casing

____ _________ _________________________________3 ft x 3 ft concrete pad-
From 0.0 to 3.0 ft W.ELL-GRADW.nfiSAVF1E
WITH STILT AND SAND. (GW-GMi dark
brown, dry to moist, loose, well-graded ement/bentonite grout
subrounded to subangular gravel up to
8-inches in diameter with well-graded
sand and brown, non-plastic silt. Very
difficult drilling due to cobbles.

3.0 ____________

5.0 _=5-0 
2-inch diam. Sch 40

UFrom 5.0 to 7.0 ft WELL-GRADED SAND flush-threaded
WTH GRAVE!fL (SW) brown, moist to wet.

808-5 0.9 8-13-12-9 medium dense, well-graded sand with
(25) subrounded to rounded gravel up to

4-inches in diameter, minor amounts or
7.0 _____ brown, non-plastic silt.

3/8-inch hydrated
bentonite chips

- 10.0From 10.0 to 12.0 ft WELL-GRADED SAND
WITH GRAVEL (SW) brown, wet, medium

808-1 1.3 4-10-16-24 dense, well-graded sand with subrounded2-nhda.ch0PV
(26) to rounded gravel up to 4-inches in machine-cut well screen,

120diameter, minor amounts of brown, = 10-slot
12.0 non-olastic silt.

14.0 ___ ______

From 14.0 to 16.0 ft WELL-GRADED SAND O/19
WITH RAVE (SW) brown, wet, medium8/19

B.008-14 1.4 7-12-16-20 dense, well-graded sand with subroundled
(28) to rounded gravel up) to 4-inches in

diameter, minor amounts of brown. 4--inch diameter borehole
16.0 _____non-plastic silt.

ree water encountered at 14.3 ft. bgs.

'4---SS1 16-40 sand pack

20.0 __Flush-threaded PVC end-
cap with P-ring

308-2C 1.4 9-15-18-28
(33)

22.0 ____________

End of boring at 22 ft. bgs.



PROJECT MJNBER BORING NUMBER

AN73102? 1H3 SOL I OUSMW-O9 SHEET I OF I

S -jWELL COMPLETION LOG

PROJECT ELMENOORF AFB IRP LOCATION ANCHORAGE. ALASKA

ELEVATION -- DRILLING CONTRACTOR DENALI DRILLING

ORILLIM ETHOD AND EJI$PNENT HOLLOW STEM AUGER, MOBILE DRILL 8-61. TRUCK MOUNT

WATER LEVELS 1.7 ft. bgs 8/10/92 r START 8-10-92 FINISH 8-10-92 LOGBER D. KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

>_ BLOW SOIL NAME. USCS GROUP SYMBOL. COLOR. 2-inch Sch 40 PVCW BO4C ;I- MOISTUR CONTEN. RELATIVE DENSITY
c >0 - B" -8' -e " OR CONSISTENCY. SOIL STRUCTURE. " -6-inch diameter steelSM x UINERALOGY surface casing

SZ_ _ _ _ _3 3 ft x 3 ft concrete pad-

Free water encountered at 1.7 ft. bgs. 88/10/92

2.5 . -3/8-inch hydrated
From 2.5 to 5.5 ft WFLL-GRADED SAND bentonite chips
WTGVEL (SW) brown, wet, loose, fine . "--"-\-2-inch diam. Sch 40
to coarse sand with subrounded to • flush-threaded

t 809-3 0.9 5-5-4-4 rounded gravel up to 1.5-inches in 2n d.c4P
8093 0.9 5-5-diameter, minor amounts of brown silt. - 2-inch diam. Sch 40 PVC.Smachine-cut well screen,

U . 10-slot
5.5 __- .:

- ------ CSSI 16-40 sand pack

SFrom 7.5 to 9.5 ft WELL-GRADED SAND .-" 8-inch diameter borehole

WITH GRAVEL, (SW) brown, wet, dense, lush-threaded PVC end

B09-8 1.0 18-16-18-16 fine to coarse sand with subrounded to cap with O-ring
(34) rounded gravel up to 1.5-inches in

"9.5 diameter, minor amounts of brown silt.

Io--End of boring at 9.5 ft. bgs.

20.0-



PROJECT NUMBER BORING NMBER

R ANC31026.H3.60 OU5MW-10 SHEET 1 OF 1

- WELL COMPLETION LOG

PROJECT ELMENOORF AF8 IRP LOCATION ANCHORAGE. ALASKA

ELEVATION -- DRILLNG CONTRACTOR DENALI DRILLING

ORIL.ING METHOD AND EQgIPMENT HOLLOW STEM AUGER, MOBILE DRILL B-61. TRUCK MOUNT

WATER LEVELS 2.0 ft bgs 8/10/92 SIART 8-10-92 FwsH 8-10-92 LOER 0. KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM
SLOW I 2-inch Sch 40 PVC

N CBLOW SOIL NAME. USCS GROUP SYMBOL. COLOR. vented slip capSCOUNTS MOISTURE CONTENT, RELATIVE DENSITY

,qW. wig 0-: e." eoe. 6. OR CONSISTENCY, SOIL STRUCTURE. --6-inch diameter steel
UsN- MINERALOGY surface casing

ON _ I 3 ft x 3 ft concrete pad_

0.5From 0.0 to 0.5 ft TOPSOIL brown, moist.
loose, some fine gravel.

•3/8-inch hydrated
"Free water encountered at 2.0 ft. bgsý bentonite chips

No discernible free product. _. 8/10/92

"" 2-inch diam. Sch 40
flush-threaded

i -- 2-inch diam. Sch 40 PVC
machine-cut well screen,S 5.0 10I-slot

LO From 5.0 to 7.0 ft WELL-GRADED SAND s
WIT GRAVEL. (SW) brown to gray brown.

610-5 1.0 6-6-5-5 moist, wet at 2 ft bgs. medium dense, fine : M SSI .6-40 sand pacl%
(11) to coarse sand with subrounded to

rounded gravel up to 2.5-,nches inS7.0 diameter, some brown silt.

_ 4--8-inch diameter bor
"•lush-threaded PVC
cap with 0-ring

9.0
"From 9.0 to 11.0 ft WELL-GRADED SAND
WITH GRAVEL (SW) grayish brown, wet.

--0 610-9 0.6 7-6-5-5 medium dense, fine to coarse sand with
(11) rounded gravel up to 2.5-inches in

11.0 diameter, some brown silt washed out of
1 \sampler.

"-End of boring at 11.0 ft. bgs.

2"



PROJECT IME BORING NUNMER

SANr310?6H3 6171 1 h t-11 SHEET I OF

WELL COMPLETION LOG

pp" ELMENOORF AFB IRP OU5 LOCATIWN ANCHORAGE, ALASKA

E•_VATION -- DRLL CONTRACTOR DENALI DRILLING

DRILLING METHO AND EOUIPMENT HOLLOW STEM AU6ER. MOBILE DRILL B-61, TRUCK MOUNT

WATER LEVELS 36.5 ft. bgs START 8-21-92 FINISH 8-21-92 LOGGER D KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM
9 . )LOW SOIL NAME. USCS GROUP SYMBOL. COLOR,

Old W COUNTS MOISTURE CONTENT. RELATIVE DENSITY
W W C - 0"-e'-8' -e" OR CONSISTENCY. SOIL STRUCTURE. 2-inch Sch 40 PVC

S - =w (N) MINERALOGY . vented slip cap
--6-inch diameter steel

"surface casing
3 ft x 3 ft concrete pad
"3/8-inch hydrated

bentonite chips

U 5 From 5.0 to 7.0 ft WELL-GRADED SAND
B11-5 4 33-13-15-17 WITH GRAVEL, (SW) brown to rusty-brown. 2-inch diam. Sch 40

7.0 (28) dry to moist, medium dense, fine to coarse -threame "

sand with subangular to subrounded gravel flush-threaded
up to 2.5-inches in diameter and

10.0 rusty-brown silt. Silt occurs as slightly
3pl- -. .astic clumps. Joint 10.0812. 8 -10 1.2 20-17-16-18

12.0 (33) 1rom 10.0 to 12.0 ft WELL-GRADED SAND
- GRAVEL (SW) As above. ement/bentonite grout

15.0 From 15.0 to 17.0 ft WELL-GRADED SAN.-
17.0 811-15 1.2 17-14-18-18 WITH RAVEL, (SW) As above17.0 132)

20.0 From 20.0 to 22.0 ft WELL-GRADED SAND Joint @ 20.0

22.0 811-20 1.3 5-12-18-19 WITH GRAVEL (SW) As above.
22.0 (30)

so• - 25.0____________
From 25.0 to 27.0 ft WELL-GRADED SAND

27.0 811-25 1.3 12-16-18-21 THAVEL. (SW) As above. Wet at 31.5
) ft. bgs. 3/8-inch hydrated

S30. . entonit.j chips
',I00 30.0

32.0 811-30 1.3 12-29-34-29 8/21/92
32.0_______ (63) Free water encountered at 31.5 ft. bgs.

No discernible free product.

X 35. From 35.0 to 37.0 ft WELL-GRADED SAND it@3.S.. 5.0 - = - Joint • 35.0

B11-35 1.3 18-13-20-19 WITH GRAVEL (SW) As above.

37.0(43) ::"-inch diameter borehole-

4 .40.0 0-h . 4
From 40.0 to 42.0 ft WFLL-GRADED SAND 2-inch diam. Sch 40 Pvc

3 18201817 W(SW) As above, machine-cut well screen.
42.0 (38) 10-slot

.----i----CSSl 16-40 sand pack

4u. :.-Oý Top of sump

VC sump

6 _- . lush-threaded PVC end

cap with 0-ring

End of boring at 52 ft. bgs.



PROJECT NUMER BORING NUMBER

-~~~7 IANC102 i-f AP -CI12 SHEET 1 OF I

- I WELL COMPLETION LOG
PROJECT ELMENOORF AFBl IRP LOCATION ANCHORAGE. ALASKA

ELEVATION -- RILLING CONTRACTOR DENALI DRILLING

DRILLNG MEHOD AD EQ IPMN HOLLOW STEM AUGER, MOBILE DRILL B-61, TRUCK MOUNT

WATER LEVELS -- START 8-25-92 -FINISH 8-25-92 -LoGGE O.KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM
-9 - -inL;n Sen l0qij ry

>. SLOW SOIL NAME. USCS GROUP SYMBOL. COLOR, vented slip cap (3.5 ft
cc COUNTS MOSUECNET EAIEDNIYabove groui.4 surface)

8 '-, e- -e- -a- -e OR CONSISTENCY. SOIL STRUCTURE. '--inch diameter steel
(N) MIEALG surface casing

5z'_ I"-_____ 3_____________________ 3 ft x 3 ft concrete padj

____From 0.0 to 7.0 ft POORLY-G'RAQDF SAND -2-inch diani. Sch 40
WITH GRBAVEL. (SP) brown, moist, fine to fuhtraemedium sand. subangular and subroundedflh-tead
gravel to 3 inches in diameter ande trace

2.5 silt. 3/8-inch hydrated
bentonite chips

812-3 1.ý 11-15-19-21
(34)

4.5

5.0_____ _

-.. !k- -- 2-inch diam. Sch 40 PVC
812-5 1.1 11-11-14-18 rrachine-cut well screen.

(25) 10-slot
7.C___ '4 'ý--inch diameter borehole
7.508/59

Free water encountered at 7.5 ft. bgs. 8/59
No discernible free Product.

812-8 1.1 1-19-19-16 _\rom 7.0 to 9.5 ft WELL-GRADED GRAVEL
(38) W.ITHLSAN~D, (GW) gray-brown, w et, loose, . . --- SSI 16-40 sand pack

9.50 1 __ subroundled gravel, some fine to coarse

too ___._ sand and trace silt. ls-hedaPCn-

cap with 0-ring

B12-10 0.5 10-10-10-9
(20)

12.0
End of boring at 12 ft.



PROJECT IAJSER DORINS NUM9ER
ANr3IO7R H3 gn nusmw-I3 SHEET 1 OF

WELL COMPLETION LOG

PROJECT ELMENDORF AFB IRP 0U5 LOCATION ANCHORAGE, ALASKA

ELEVATION ORILLINGCONTRACTOR DEN/ALI DRILLING

DRILLIN METHOD AND EMUPNENT HOLLOW STEM AUGER. MOBILE DRILL 8-61, TRUCK MOUNT

WATER LEVELS 1.4 ft. bgs 8/14/92 -START 8-14-92 FINISH 8-14-92 LoomE 0. KUNKEL

- SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

SLOW SOIL NAME. USCS GROUP SYMBOL. COLOR. 2-inch Sch 40 PVC
S COUNTS ORCvITEC.SILSRnURt~~ed siamt cap~

~~. ,~ ~~ w MOISTURE CONTENT. RELATIVE DENSITYvetdsica

________ From 0.0 to 0.5 ft TOPSOIL. (ML) soft. -3/8-inch hydrated
brown non-plastic silt. moist soft, fine to beritoflite chips
medium sand with trace Subrounded T 8/14/92
gravel.

2.5 K______ ree water encountered at 1.4 ft. bgs.
\-From 2.5 to 4.5 ft SILTY CLAYEY GRAVEL 71 2-inch diam. Sch 40

8133 .0 2-6-6-10 WILTH SAND (GC-GM) blue-gray to flush-threaded
(12) brownish gray, wet, medium dense

4 5subangular and sub~rounded gravel, with
4.5_____ fine to coarse sand, some gray plastic silt :i. - CSSI 16-40 sand pack

1.0 and clay.
'--inch diameter borehole

2-inch diam. Sch 40 PVC
machine-cut well screen,

s,5 10- slot
From 7.5 to 9.5 ft LEANŽLCLAY. (CL) lush-threaded PVC end
blue-gray, moist to wet, medium dense cap with 0-ring

B13-8 1.3 5-6-6-6 bootlegger cove formation, clay with some
(12) silt, plastic, product odor.

End of boring at 9.5 ft. bgs.

2"



PROJECT NMBNER BORING KINSER

ANI-iingA H-i 6 _ OIISMW-14 SHEET I OF

m j WELL COMPLETION LOG

PROJECT ELMENOORF AFB IRP 0U5 LOCATII ANCHORAGE, ALASKA

ELEVATION DRIL1IN~Gg CNTRACTOR DENALI DRILLING

DRILIN MEhODANDEQUPMET HOLLOW STEM AUGER. MOBILE DRILL B-61. TRUCK MOUNT

WATER LEVELS 8.7 ft bgs 8/13/92 -START 8-13-92 FINISH 8-13-92 LOGGM 0. KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

BLOW SOIL NAME. USCS GROUP SYMBOL, COLOR. 2-inch Sch 40 PVC
CONS MOISTUR CONTENT. RELATIVE DENSITY vented slip cap

W> 6- -6- -6- -e- OR CONSISTENCY. SOIL STRULTURE. -i-nch diameter steel
~ ~. (N) INERLOGYsurface casing

= - I ~~~From 0.0 to 1.0 ft TOPSOI1L (ML) brown. tcnrt a

1.0 1dry to moist, loose, sandy silt, brown,
non-plastic silt with tine sand. 2-inch diam. Sch 40

flush-threaded
3fl/8-inch hydrated
bbentonite chips

5.0
to0 From 5.0 to 7.0 ft WELL-GRADED GRA VEL

WITH SANDfl (GW) light brown, moist, medium
B14-5 1.3 9-10-12-15 dense, subroundled to rounded gravel, - CSSI 16-40 sand pack

(22) well-graded sand and some brown.
_j 7.0 non-Plastic silt with gravel up to

____ - -1.5-inches in diameter.
7.5

From 7.5 to 9.5 ft WELI -GRADED GRAVEL 2-inch ciam. Sch 40

W1ITHSAND (GW) light brown, moist to wet, machine-cut well scr

B14-8 0.8 9-12-17-23 medium dense subroundled to rounded10so
(29) gravel up to 1.5-inches in diameter, with V 8/13/92

9.5 ýwell-graded sand and some brown,
non-plastic silt.

10.0 __ _ _
ruee water encountered at 8.7 ft. bgs. '- -inch diameter torehole
r'Frm 10.0 to 12.0 ft WELL-GRADED

1314-10 1.1 5-9-10-18 GRAVEL WITH SAND (GW) light brown, wet.
(19) medium dense subroundled to rounded

t2. 0 gravel up to 1.5-inches in diameter, with

Awell-graded sand and some brown, non- lush-threadled PVC end
plastic silt, cap with 0-ring
End of boring at 12.0 ft. bgs.



PROECT NUMER BORING NUIMBER

-R IANC31026H-3.60 OUSMW-i5 SHEET I OF I

- j WELL COMPLETION LOG

PROJECT ELMENOORF AFB IRP LOCATION ANCHORAGE. ALASKA

ELEVATION - - ORILLING CONTRACTOR DENALI ORILLIND.

ORILLIN METHOD ANO EMUPMENT HOLLOW STEM AUGER. MOBILE DRILL B-61. TRUCK MOUNT

WgATER LEVELS _9.5 ft bgs 8/7/92 .........sTART 8-7-92 FINISH.8-7.92 _____________________

SAPESOIL DESCRIPTION WELL COMPLETION DIAGRAM
lit SLOW2-inch Sch 40 PVC

cc WMOISTURE CONTENT. RELATIVE DENSITYvetdspca
W 0 0-:OR CONSISTENCY. SOIL STRUCTURE. "'-6-inch diameter steel

010- INERLOGYsurface casing
z__ 0__________________________ 3 ft x 3 ft concrete Pad-

2-inch diam. Sch 40
flush-threaded

3/8-inch hydrated
bentonite chips

U
From 5.5 to 7.5 ft SILTY LAY. (CL-ML)
mottled gray-rust silty clay, moist, very '4 -CSSI 16-40 sand pack

B15-5 1.2 --- I soft gray clay with fine silt. Slightly
(2) plastic in some portions, most portions

crumbly when manipulated. Increasing7.5 plasticity with moisture content.
\ rom 7.5 to 9.5 ft WELL -GRADED SAND

B15-7 1.2 4-5-6-10 WITH RAV.EL (SW) blue-gray, moist, wet -2 -inch diam. Sch 40 PVC
(11) at 9 ft bgs. medium dense, fine to coarse machine-cut well screen.

9.5 sand with subrounded gravel up to
3-inches in diameter, minor amounts of 0st

"'FSree water encountered at 9.5 It bgs- /79

Product sheen detected on water. ~ic imtrbrhl

12.5____ 1 _________ .- lush-threaded PVC end

VFrom 12.5 to 14.5 ft WELL-GRADED GRAVEL cap with 0-ring
WITH SIL T AND SAND (GW-GM)

815-12 1.2 8-10-20-28 tan-brown, wet, medium dense gravel up to
(30) 3-inches in diameter with fine to coarse

14.5 sand, minor amounts of light brown silt.14.5 Sheen on water, petroleum odor in
3.0 sampler.



PROJECT NUMBER BO G1MAWR
A~rin,)% wA r 71 7 F -SHEET i OF I

_ _ _ _IWELL COMPLETION LOG

PROJECT ELMENDORF AFB IRP OUS - LOCATION ANCHORAGE. ALASKA

ELEVATION -- DRILLIN CONTRACTOR DENALI DRILLING

aniumf~ mfl4O AND EmUPHEN HOLLOW STEM AUGER, MOBILE DRILL B-61. TRUCK MOUNT

WATER LEVELS Approx. 10 ft ogs , START 5-6-92 FIIH8-1-92 LOGGE 0 KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLET ION DIAGRAM

_jBLOW SOIL NAME. USCS GROUP SYMBOL. COLOR, 2-inch Sch 40 PVC
COUNT MOISTURE CONTENT. RELATIVE DENSITYvetdlica

> a -ic dimee steUJ W ~ a, -66 -61 -6r OR CONSISTENCY. SOIL STRUCTURE. '--nhdaee te
(N) MIEALt surface casing

z 11- z_________________ 3 ft x 3 ft concrete pd

252.5-4.0 ft S11 TY SANDl WITH GRAVEL 3/8-inch hydrated
(SM) brown, moist, loose. approx. 60-65% -Bentonite chips

B16-2. 1.0 3-2-1-1 fine to medium grained sand. 20-25%
(3) subrounded to rounded gravel. up to 1.5

4. -1 inches in diameter, up to 15% non-plastic
- - -silt, few chunks of gray clay in 2.5-4.0 ft 2-inch diam. Sch 40 PVC

- 5.0 interval. casing, flush-threaded
6. 4.0-4.5 ft eE&LI (PT) brown, moist, soft, with 0-ring

1316-5 1.1 2-5-7-8 dark reddish brown, some product odor.
(12) 5.0-5.5 ft EEAL (PT) brown, moist, soft.

7.0 1dark reddish brown, some product odor.
7.5 ______ .5-7.0 ft GRAVFLLY [FAN CLAY WITH 2ic a.Sh4

Su.(CL) light grayish-brown, moist, mahn-cut wl
sofmewhat dnse and cohesive, approx. ma0-slot l

316-7.1 1.1 6-9-10-I5 50-60% lean clay. 25% subroundled to
(19) rounded gravel, up to 15% silt and fine

9.5 sand. Poorly graded.

-10.0 ____________ .5-9.5 ft WFIE-rRAnFn SAND WITH
1GRAVEL (SW) gray to blue-gray, moist., 8/6/92

loose, mostly non-plastic silt. approx.
6316-10 0.9 16-18-25-20 55-65% fine to medium grained sand. 30%

(43) subrounded gravel up to 2 inches in
12.0 diameter, up to 5% fine sand.

~it groundwater at 10 ft. bgs SI1-0 adpc

0.0-12.0 ft WELL-GRADFD GRAVEL WITH
SILT AND SAND- (GW-GM) gray to
blue-gray. approx. 50-55% well-gradled
gravel, subangular to subrounded. 30% fine
to coarse-grained sand, up to 15% silt. dietrbehl

15.0wtloe
10 - '--15.0-17.0 ft LEAN L...AYI (CL) blue-gray.

moist, wet, elastic, dense, sticky clay, up
816-15 2.0 1-2-3-3 to 75% lean clay. approx. 5% fine sand in

(5) the upper 5 inches of the sampler.
7.0 ______________ ush-threaded PVC end

End of sampling at 17 ft. bgs. cap.ith.-rin

0A - End of boring at 20 ft. bgs.

Note: OUSMW-16 was abandoned and
backlilled on 8/25/92 due to insufficient



PROJECT NUMBER BOINU ER

ANC31026.H3.60 OU5MW-16A SHEET I OF I

-jWELL COMPLETION LOG

PROJECT ELMENDORF AFB IRP OU5 LOCATION ANCHORAGE. ALASKA

ELEVATION -- DRILLING CONTRACTOR DENALI DRILLING

DRILLING METHOD ADC EOPAUENT HOLLOW STEM AUGER. MOBILE DRILL B-61. TRUCK MOUNT

WATER LEVELS Approx. 10 ft. bgs START 8-25-92 pp]WSH 8-26-92 LOOGER 0. KUNKEL

- SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM
ist •SLOW 2-inch Sch 40 PVC.9 2 COUNTS SOIL NAME. USCS GROUP SYMBOL, COLOR, -inch sli 4aV

49 c U MOISTURE CONTENT. RELATIVE DENSITY
• -- a .. -0. - -N. OR CONSISTENCY. SOIL STRUCTURE, <---inchudiameter steel

WILL (N) MINERALOGY surface casing
"____ ___ __3_ l3 ft x 3 ft concrete pad_

From 2.5 to 4.0 ft SILTy SAND WITH 3/8-inch hydrated
GRAVEL (SM) brown, moist, very loose, bentonite chips
fine to medium sand with subrouncled to
rounded gravel, up to 1.5 inches in"diameter, and non-plastic silt, few chunks
of gray clay in 2.5-4.0 ft interval. 2-inch diam. Sch 40

U rom 4.0 to 4.5 ft PEAT (PT) brown, flush-threaded
moist, very soft. dark reddish brown, some
product odor.

rrom 5.0 to 5.5 ft PEAT (PT) brown, moist,
soft, dark reddish brown, some product
odor.

rom 5.5 to 7.0 ft GRAVELLY LEAN cLAY i 2-inch diam. Sch 40 PVC
WITH SAND. (CL) light grayish-brown, machine-cut well screen.
moist, medium dense and cohesive lean . 10-slot
clay with subrounded to rounded gravel.
silt and fine sand. Poorly graded.

rom 7.5 to 9.5 ft wELL-GRADED SAND -inc diameter borehole
WITH GRAVEL (SW) gray to blue-gray, 8/25/92
moist, very stiff, mostly non-plastic silt
with fine to medium sand, and subrounded
gravel up to 2-inches in diameter.

ree water encountered at 10 ft. bgs.

rom 10.0 to 12.0 ft WEL- Flush-threaed PVC end

GRAVEL WITH Sit T AND SAND (G-GM) lus e P
ray to blue-gray, wet, dense, cap with 0-ring

well-graded subangular to subrounded
gravel with fine to coarse sand and silt.

nd of boring at 13 ft. bgs.
Iro Note: Soil description is taken from log for

OUSMW-16, which was drilled approximately
10 ft. from OU5MW-16A.



PROJECT NUMER BOIGNUMBER
rANCn3102 614360 I OU-mw~17 SHEET I OF 1

-WELL COMPLETION 1 OG

PROJECT ELMENDORF AFB IRP OU5 LOCTION ANCHORAGE. ALASKA

ELEVATION -- DRILLING CONTRACTOR DENALI DRILLING

ORILLING METHOD AM EQUIPMENT HOLLOW STEM AUGER, MOBILE DRILL 8-61, TRUCK MOUNT

WATER LEVELS 9.5 ft, bgs 8/12/92 -START 8-12-92 FINISH 8-12-92 LOBE 0. KUNKEL

. SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

-, -j. 0 BLOW SOIL NAME. USCS GROUP SYMBOL. COLOR. 2-inch Sch 40 PVC
> aOUT MOISTURE CONTENT. RELATIVE DENSITY

W W 0 - S -e" -81 -e" OR CONSISTENCY. SOIL STRUCTURE. --- 6-inch diameter steel
z w L) I N- MINERLsurface casing

(N) MINERALOGY 3 ft x3 ft concrete padM

From 0.0 to 1.0 ft TOPSOIL. (ML) brown.

moist, loose, some large gravel, mostly silt
t.0 and fine sand. •

- - 3/8-inch hydrated
bentonite chips

502-inch diam. Sch 40

A 5.0- From 5.0 to 7.0 ft WELL-GRADED SAND flush-threaded

WITH GRAVEL (SW) rust-brown, moist.
B17-5 1.7 11-12-18-23 medium dense. A few small, wet, thin silty

(30) zones. Well-graded sand with fine to

7.0 medium gravel, minor amounts of silt.

7.5
7.5-9.0 ft WELL-GRADED SAND WITH .8-nch diameter bor
GRAVEL (SW) rust-brown, moist, medium

817-8 1.3 4-7-20-15 dense. A few small, wet, thin silty zones.
9.0 (27) Fine to coarse sand with fine to medium

9. gravel, some silt.
- 17-9.5 1.2 7-8-6-5 -- Tree water encountered at 9.5 ft. bgs. 1 8/12/92

-- 5 ,No discernible free product.

11.0(14) \_From 9.0 to 11.0 ft SILTY SAND. (SM) light 2-inch diam. Sch 40 PVCbrown, fine sand with brown, non-plastic machincu well screen,Smachine-cut well screen,
silt, trace of clay, dense, somewhat 10-slot
sticky.

lush-threaded PVC end
cap with 0-ring

14.5 From 14.0 to 16.0 ft LEAN CLAY, (CL)
blue-gray, 100% clay, bootlegger cove

-- _•.formation, plastic, sticky. SSI 16-40 sand pack
B17-15 2.0 1-1-2-2 End of boring at 15 ft. bgs.

(3)
16.5 __ _ End of sampfing at 16.5 ft. bgs.

201.0-



PROJECT NUMBER BORING NUMBER
ANC31026.H3.60 OU5MW-30 SHEET I OF I

- [ WELL COMPLETION LOG

PROJECT ELMENOORF AFB IRP LOCATION ANCHORAGE. ALASKA

ELEVATION -- DRILLING CONTRACTOR DENALI ORILLING

DRILLING METHOD AM EOPUIPENT HOLLOW STEM AUGER, MOBILE dRILL 8-61. TRUCK MOUNT

WATER LEVELS -- START 8-11-92 FINISH 8-11-92 LOGGER
SAMPLE SOIL DESCRIPTION WELL COWLETION DIAGRAM

S- • -Inuin S'1E qU rPVY
BLOWvetdsica .5f

jCOUNTS SIL NAME. USCS GROUP SYMBOL, COLOR, ented slip cap (3.5 ft
> 4W W MOISTURE CONTENT. RELATIVE DENSITY above gound surface)

0. 8 ---' .-- ' -8. OR CONSISTENCY. SOIL STRUCTURE. -- 6-inch diameter steel
U (N) MINERALOGY surface casing
0-z ______ ____________________ 3 ft x .3 ft concrete pad

From 0.0 to 0.5 ft TOPSOIL. brown, moist,

4030-( 0.7 organic rich, mostly silt. some fine sand.2-inchfdiam Sch 40
C(39) -rom 0.5 to 2.0 ft WELL-GRADED GRAVEL flush-threaded

WITH SILT (GW-GM) brown fill material,
2.0 moist, dense, looks like pit run, cobbles up

to I ft in diameter in a silt matrix, 33/8-inch hydrated
well-graded gravel, difficult drilling due to bentonite chips
cobbles. "

Free water encountered at 4.5 ft. bgs. - 8/11/92
U, . __ No discernible free product.

"From 5.0 to 7.0 ft WELL-GRADED GRAVEL 2-inch diam. Sch 40 PVC
3030-. 1.0 5-8-10-12 WITH SILT (GW-GM) brown fill material, machine-cut well screen,

(18) wet. medium dense, loose like pit run. 10-slot
7.0 cobbles up to 1 ft in diameter in a silt

matrix, well-graded gravel, difficult drillinge --- -inch diameter borehole .
due to cobbles. lush-threaded PVC end

-From 10.0 to 12.0 ft WFLL-GRADED SAND : cap with O-ring
WIHGAE (SW) brown, wet, medium : ;

dense, fine to coarse sand with
subrounded gravel up to 15-inches in SSI 16-40 sand pack
diameter, minor amounts of non-plastic10 0.0 silt. No cobbles. - : -"

" 030-10 1.2 7-11-19-39

12. 0(30)

End of boring at 12.0 ft. bgs.

10Amra

0



PROJECT NUMBER BORING MJNeER

ANC3lfl?6H36n 31USMW-3l SHEET I OF I

- I WELL COMPLETION LOG

PROJECT ELMENOORF AFB IRP LOCATION ANCHORAGE, ALASKA

ELEVATION DRILLING CONT.ACTOR OENALI DRILLING

DRILLING METHO AND EQUIPMENT HOLLOW STEM AUGER. MOBILE DRILL B-61, TRUCK MOUNT

WATER LEVELS 3.5 ft. bgs . START 8-20-92 FINISH 8-20-92 L 09M D.KUNKEL

SAMPLE SOIL DESCRIPTION WELL COMPLETION DIAGRAM

BLOW SOIL NAME. USCS GROUP SYMBOL. COLOR. 2-inch Sch 40 PVC
COUNTS vented slip cap49 = UJ MOISTURE CONTENT, RELATIVE DENSITY 4 -nhdaerstlI. ziI Um Go 0 6 -6( -6 -6e OR CONSISTENCY. SOIL STRUCTURE. -- 6-hnchameter steel

I. CL W surface casing
(N) MINERALOY z3 ft x 3 ft concrete pad-

2.5
From 2.5 to 3.0 ft SILT WITH SAND. (ML) • - 3/8-inch hydrated
brown to dark brown, moist, firm, bentonite chips

831-3 1.1 3-2-4-7 non-plastic silt with subangular gravel and 8/20/92
(6) well-graded sand

4.5 k__From 3.0 to 4.5 ft WELL-GRADED GRAVEL
SWITH SAND. (GW) brown, wet, loose. 2-inch aiam. Sch 40

1-O well-graded gravel up to 3-inches in flush-threaded
diameter with well-graded sand and 2-inch diam. Sch 40 PVC
np imachine-cut well screen,

ree water encountered at 3.5 ft. bgs. 10-slot
No discernible free product.

7.5
From 7.5 to 9.5 ft WELL-GRADED GRAVEL Flush-threaded PVC
WITH SAND. (GW) As above. cap with O-ring

631-8 1.3 7-7-8-16 __._-C SSI 16-40 sand pack
(15) .- inch diameter borehole

9.5
From 9.5 to 11.5 ft WELL-GRADED GRAVEL
WITH SAND. (GW) As above.

B31-11 1.0 8-5-7-12
(12)

11.5

End of boring at 11.5 ft. bgs.

20.0-



0

* Appendix D

WELL PURGING AND DEVELOPMENT FIELD DATA SHEETS



GROUNDWATER SAMPLING

FIELD DATA SHEET

WELL NUMBER (FI, S (,I)( FIELD TEAM (INITIALS) '

S IT E f1%E Ivr, -, erf A~P JOB NUMBER AALLs2.4j0h

FIELD CONDITIONS 0-61 L-o,

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER o.

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION

DATE 2.5'- Z A& A-A-, IZ, START TIME _!,AS Z 0:.'10 END TIME.ZL2•QY

INITIAL DEPTH TO WATER -.324.2 WVELL DEPTH -" . EST. WELLB13RE VOL-°2, .7

FINAL DEPTH TO WATER -37Z3TOTAL VOL. PURGED tL•Q$-ISCHARGE RATE

METHOD _- PUMP DEPTH f' 377.z2 -&0o '4.q-9 OC

VnLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

_ _ _ _ _/0 11 ________ ___&__0_

SAMPLING INFORMATION

DATE ZS( Ae. 92. sTART TIME 09 :30 . END TIME /V.'0

ME-THO3D aC( -ei-tE ozdA-ff ~ 2 4V

INITIAL DEPTH TO WATER -37 -4 -3 DEPTH TO WATER AFTER SAMPLING 37. •3'



GROUNDWATER SAMPLING
FIELD DATA SHEET

WJELL NUMBER I A)- 1FIELD TEAM (INITIALS)

SITE OkwswLJ-Pti 4F X T'> JOB NUMBER_____

FIELD CONDITIONS i • . •So,

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/-
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER (___ _0_ _A 09___O JserI 1 r 0c.

CONDUCTIVITY METER ____ ____ ____ A -•e 7-o _____ y___

THERMOMETER

W~yL0 S- AZC* I*79ta
WATERLEVELINDICAT13R ( Ao •

BAILER/PUMP

DECONTAMINATION . cdtr,-,. Ltiam,"t wnAs,., '

PURGE INFOMATI3N

DATE START TIME _____,,,,_END TIME _

INITIAL DEPTH TO WATER 7•..WELL DEPTHq'l 5  EST. WELLBORE VOL..

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED DISCHARGE RATE

METHOD x244. (A*74I4 DEPTH _ ______

3 LUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

po !po' , __ ÷,,,V

SAMPLING INFORMATION

DATE _ _ __START TIME END TIME

METHOD at.4 eit NT~Me. 1)a'Ie,44-& m-.L1 L

INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER 5tWO) FIELD TEAM (INITIALS)

SITE _ JOB NUMBER

FIELD CONDITIONS CblAtcA"r O°r" F J,'A Cu I,•A1"

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER lob 25"

CONDUCTIVITY METER 2-0 tief CA_1_w___

THERMOMETER OCIOR j 2&y0 2.iY).__ __ clk 6,__
WATER LEVEL INDICATOR H- 1 •175"O ,
BAILER/PUMP (sNu7'c05_ rw. .______

DECONTAMINATION .JUEAti C AIVAJ-AL.C oX- 1AP- DQ RI"i
f".\up.Ž4L O_1hAgP Clo s L W~reoS P~

PURGE INFORMATION

DATE f2/,(,! z START TIME / • END TIME

INITIAL DEPTH TO WATER _(____' WELL DEPTH _ '____ EST. WELLBORE VOL_

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED _DISCHARGE RATEi4ý .

METHOD G•• 1 •TLO PUMP DEPTH

VOLUME PURGED TEMPERATURE p4 CO3NDUCTIVITY APPEARANCE

• L1 L 5D1 .. • ,'C.. ________,__,_______...

_ _ _ _ _L_ c , NIwt %. II( ~ ~ ( O
SjA j.3 V _____ cQ&

SAMPLING INFORMATION

DATE START. TI- .ND TIME

INITIAL DEPTH TO WATER .' ,7"•33 DEPTH TO WATER AFTER SAMPLING..7.•



GROUNDWATER SAMPLING

FIELD DATA SHEET

WELL NUMBER ýj - FIELD TEAM (INITIALS) J

SITE -_,,4,eJZ>0jf AFs JOB NUMBER A A'E 22 C'

FIELD CONDITIONS CLeA-10 -

FIELD MEASUREMENT/ SERIAL/ID CALIBRATIONW

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER O(tO.AJ z.-3,0 ~4 jcM+w I? z ~ fo~cu

CONDUCTIVITY METER qYs 45 444.ueo4 z0 .

THERMOMETER - - "

WATER LEVEL INDICATOR .....
BArLER/PUIMP •

DECONTAMINATION ___-, __, __- _____.,,,_,_____,_p 0/-z__ 0

PURGE INFORMATION e

DATE A -- FeF 412- START TIME t3 ENi TIME

INITIAL DEPTH TO WATER W z " ELL DEPTH _____ EST. WELLBORE VOL.

FINAL DEPTH TO WATER - TOTAL VOL. PURGED _ DISCHARGE RATE

METHOD 6" P o _s - 9 o Z PUMP DEPTH VO 0

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

-uto~ ,oc 0~ BA?. ________________

SAMPLING INFORMATION

DATE '• 9 START TIME -_._. ___END TIME /,'.'

METHOD L•,,,/•.. 7 <,-2, ,, < •. (-.4-,-/-es S 9, Z.e(
INITIAL DEPTH TO WATER 3" 7-" - ""be('

SDT T WDEPTH 'r W ATER AFTER SAMPLING 132. ' i



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER 0-FIELD TEAM (INITIALS) ZLs

SITE _ JOB NUMBER &)Glol_• -

FIELD CONDITIONS OtLOOf1 0 V.o-o'I• (%J. K I.'.

FIELD MEASUREMENT/ SERrAL/ID CALIBRATION,

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER cl)ýoOP '79A S•p, '.A
CONDUCTIVITY METER '{Cd '1 L BLO __-

THERMOMETER n'•mm ILco t LL.-___.. _

WATER LEVEL INDICATOR ")M " fi 'K N V, ____

DECONTAMINATION 'ý)tl klJ

QO PURGE INFORMATION

DATE / •- -" START TIME !IU END TIME_

INITIAL DEPTH TO WATER 5-2-TI WELL DEPTH EST. WELLBORE VOL. 1 .

FINAL DEPTH TO WATER _._ TOTAL VOL. PURGED • DISCHARGE RATE""

METHOD P29-I iP:-"- PUMP DEPTH Al.'s " '

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

____9__0 8(0c 1 0.10 3W KP ,
:3,o ii.4 "X. ...

-Y 46o? of Cpof,~

SAMPLING INFORMATION

DATE Z'- V-'L START TIME /_ __ END TIMEJIqE.

METHOD sma t2~I~~4c ~/AfA~~ ,k&
INrTIAL DEPTH TO WATER . DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING

FIELD DATA SHEET

WELL NUMBER •IV/)J FIELD TEAM (INITIALS)

SITEf•&CiA•,-•' • AFP, OLA.'"• JOB NUMBER .iJNC3IOL-Q-/¢

FIELD CONDITIONS O.v,) e oi.'rcavt

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER

THERMOMETER ;_ _ _

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION _

PURGE INFORMATION

DATE 02 L., Cl.. START TIME 1Z (?-PEND TIME 22 0'.,9z.
INITIAL DEPTH TO WATER WELL DEPTH 47.3 EST. WELLBORE VOL CL'

FINAL DEPTH TO WATER T,.1L TOTAL VOL. PURGED Z DISCHARGE RATE

METHOD 66=•41 PUMP DEPTH _.4__""

VOLUME PURGED TEMPERATURE PH CONDUCTIVITY APPEARANCE

-7__ __ 14rz c, ___ ___a___I

_ _ _ _ _ _ _ 9.2'c.- •. <,_,_ _,,,,,,_ .*.

l . 7.0 1 4c- t<, 0.,< ,-

SAMPLING INFORMATION

DATE o&'7 Oi', l 2 START TIME END TIME

METHOD. , " s%.J, Sfec/ 5/i...

INITIAL DEPTH TO WATER 141. -DEPTH TO WATER AFTER SAMPLINGIL-O



GROUNDWATER SAMPLING
FIELD DATA SHEET

* WELL NUMBER -M LU' • FIELD TEAM (INITIALS) 9 _T % --- .

SITE f/bmCwi A-F G fTP JOB NUMBER ,aC31v2"f3AV

FIELD CONDITIONS STOF

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS"

pH METER ,

CONDUCTIVITY METER To

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATIOJN /peV~ldp¢ ,aw

DATE START TIME END TIME

INITIAL DEPTH TO WATER _WELL DEPTH . WELLBORE VOL

FINAL DEPTH TO WATER TO3TAL VOL. PURGED ___DISCHARGE RATE

METHOD PUMP DEPTH

VOLUME PURGED TEMPERATURE pH C13NDUCTIVITY APPEARANCE

E'T %€,. z ..
d I

SAMPLING INFORMATION0 DATE 25d_27_7_4-_7_ - START TIME END TIME

METHOD '• & Ii.
INITIAL DEPTH TO WATER _ DEPTH TO WATER AFTER SAMPLING.-



GROUNDWATER SAMPLING
FIELD DATA -SHEET

WELL NUMBER 'Sm1-J ! FIELD TEAM (INITIALS) Gf2

SITE E~Q &-' fiFW JO[B NUMBER 2Nc/674:5.69

FIELD CONDITIONS- ". OL2A-CUA&

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER_____ __ _

CONDUCTIVITY METER

THERMOMETER ____ ___

WATER LEVEL INDICATOR _

BAILER/PUMP

DECONTAMINATION _____

PURGE INFORMATION

DATE •,,,&ci START TIME i4/'2, 0_. END TIME

INITIAL DEPTH TO WATERE-029 WELL DEPTH '4r5-.1OST. WELLB13RE VOL/2 -2

FINAL DEPTH TO WATER 93.O' TOTAL VOL. PURGED D7I5q DISCHARGE RATE

METHOD w sJ_-( . PUMP DEPTH gO eet

VOLUME PURGED TEMPERATURE pH CO3NDUCTIVITY APPEARANCE0 9.90c •.o i o •

c6' -? 4) C, 6-11 3-70

I2.36 5____ 7.O-I c L (T 4

SAMPLING INFORMATION

DATE TART TIME .END TIME

METHOD (ýE. _

INITIAL DEPTH TO3 WATER ? ' DEPTH TO WATER AFTER SAMPLING



Ip
GROUNDWATER SAMPLINGFIELD DATA SHEET

WELL NUMBER ' FIELD TEAM (INITIALS) -

SITE ri~iA#Ir)JOB NUMBER ANI~-R? C1./
FIELD CONDITIONS - . /2)

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER ,_

CONDUCTIVITY METER _ _ _ _"_

THERMOMETER Q' * •/

VATER LEVEL INDICATOR t _.,_-_ _ _ _ _

BAILER/PUMP

DECONTAMINATION _-___ _

PURGE INFORMATION

DATE •_ START TIME 16_'_20 END TIME 1. IsL20

INITIAL DEPTH TO WATER 3!-AEVELL DEPTH "2 EST. WELLB3RE VOL_

FINAL DEPTH TO WATER . TOTAL VOL. PURGED, .6 2- DISCHARGE RATE ?34.

I METHOD _ _ _ _ _ _ _ _ __ PUMP DEPTH __ _ _ _ _ _ _ _ _

V1LUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

0 0__ _ c_ ?, oo ) ýs_ __ _ __ _ _o ~( o' c T.,•- _.

- ~ c zgd 4.Ž SIl /

SAMPLING INFORMATION

DATE ~i~9-START TIME /I5i) END TIME ___

METHOD a7e/~/2' leI1(u&Li
INITIAL DEPTH TO WATER -3DEPTH TO3 WATER AFTER SAMPLING /



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER ,-' o - FIELD TEAM (INITIALS) -J f

SITE fl-E•.,e o ,,,.-'" JOB NUMBER AVk.io , '.

FIELD CONDITIONS • L E- ,

FIELD MEASUREMENT/ SERrAL/ID CALIBRATMN/
COLLECTION EQUIP. MAKE/MODEL NO. COMIENTS

pH METER 6k/ 0oJ'25o A .4 2o,?-6 4.,e*7A,#AjW 4

CONDUCTIVITY METER q5' /se r- -Z 7o "

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP _ _ _

DECONTAMINATION Si-• LC-t-J, tQj.1,4j0XvJ\ f•X. 1. Z co.

I hP z-C mi :~c (ewA357•!

PURGE INFORMATION zc r.
DATE -2ZPer" START TIME -'END TIME ______'

INITIAL DEPTH TO WATER - WELL DETH -" EST. WELLB13RE VOL- '"

FINAL DEPTH TO WATER .5 TOTAL VOL. PURGED ___ DISCHARGE RATE

METHOD P-LJ•,,•>Jo0, PL O ! ' PUMP DEPTH VS"

VOLUME PURGED TEMPERATURE pH C13NDUCTIVITY APPEARANCE

SA-. --iC .3o o L.'~

j! SAMPLING INFORMATION

'i DATE -I Stob 9- Z-. START TIME /.' END TIME / 2!.2L)

METH13D b-r•-, LeX..

INITIAL DEPTH TO WATER '•.ODEPTH TO WATER AFTER SAMPLING----) •-

____ ____ ___ ____ ~ 3,



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER " , - FIELD TEAM (INITIALS) . P-

SITE 6 , JOB NUMBER '4 322 4-3.6 o

FIELD CONDITIONS • o

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER o4,,•- 5O ,• 4#,.,M111 262 • r,'h.,YP.A, o,.

CONDUCTIVITY METER _ __/___ k•do ",o

THERMOMETER "__

WATER LEVEL INDICATOR ...._"_ _

BAILER/PUMP -

DECONTAMINATION 6-fe, a.,,, , ,.o r,
S 4

PURGE INFORMATION /iml c-iFt-'.

DATE _______,____START TIME, 1 7 A''•"Z i2• END TIME bP-" ,

INITIAL DEPTH TO WATER 5.' WELL DEPTH S l.1"3 ESJ. WELLB1RE VO3L____

FINAL DEPTH To3 WATER -V.' TOTAL VOL. PURGED DISCHARGE RATE ,

METHOD Z ' 5P(> , PUMP DEPTH ______-"

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

•,5 (.0,.8-zz '-3o fU ,.D/4,6Hr rRI V

(",61~ 33c' c 6A P

SAMPLING INFORMATION

DATE 1 START TIME f END TIME _3_o

METHOD S5 '8 A "P-

INITIAL DEPTH TO WATER" "3f-5t " DEPTH TO WATER AFTER SAMPLING t .O_.o ° .



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER Y 4A'- -FIELD TEAM (INITIALS)

SITE g )1-d 0 o. AFI9-3 I" ' JOB NUMBER A00,0$""a

FIELD CONDITIONS -?SA V C ell Lib

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION / p e) ooPe )4e t-

DAE START TIME /1060 END TIME

INITIAL DEPTH TO WATER ______'JELL DEPTH _____" EST. WELLBORE VOL__7_-

FINAL DEPTH TO WATER /,.Z3'TOTAL VOL. PURGED/'S$A DISCHARGE RATE

METHOD IX. tj$)PETt ýbe1 FOIOT',I PUMP-%EPTH 1'

VOLUME PURGED TEMPERATURE pH CONDI TIVITY APPEARANCE

5 5 _ ,_ _ C _ _ , f : 7 T X I ,

SAMPLING INFORMATION

DATE '_____I____START TIME 315 END TIME_

METHO3D Wof.*Oift11E Uw.e, 0#~4*wW.t S#.1 .j6 nkA
INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER UV1 - o? FIELD TEAM (INITIALS)EL

SITE hrv-0'cotci 'r T P JOB NUMBER)FPI-/"'f i.a*o

FIELD CONDITIONS 0L/ C drifT, -0I"

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION,

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER f2f'" -3o$q 4AZO 7. go

CONDUCTIVITY METER If S " JAZ¢o 2) 70

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION sirp'f CLea . i m.

PURGE INFORMATION/ UPeue 1opewweeA

DATE i 2 iiJ1iii i. START TIME 1110 END TIME L~
INITIAL DEPTH TO WATER 3,'7f" WELL DEPTHO.z EST. WELLORE VOL5

FINAL DEPTH TO WATER _.'TOTAL VOL. PURGED _ DISCHARGE RATE

METHOD PRe.•"00,i- 9Aa PUMP DEPTH

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

'2~c 791 ______ /*-' vZ~ AI___I___

GLco .'cS 7,13 to, Tr

Yot0  7.e zz aVqcI 5 e,"v'- 7-h '

_o ____ q _ I 7,17 t3rx) Seu.,vcC(oKae

SAMPLING INFORMATION

DATE I_ __ _ _ START TIME 1.1" END TIME[i-3

METHOD TO AErTM+;c pc_..

INITIAL DEPTH TO WATER _______DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING

FIELD DATA SHEET

WJELL NUMBER IliWWFIELD TEAM (INITIALS)

SITE 6 lbt^ýdgti 4F6 T it P JOB NUMBERA~v3'ou.,__r

FIELD CONDITIONS , I

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/j

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER ___ _or_•__ _.__ __ ' "p7$" l$'.F2 Igmpe $ j

CONDUCTIVITY METER 4sr 09 3f zw, 2-1)7c' 7 iqu"a•ý4w& $ .'

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION $t-i. (2•,l ', Ltlu•,,. Wc-W.'Th•,iec
PT IA. ýC l

PURGE INFORMAýTION/Dev~eIoe*A

DATE 2:12492~I- START TIME /____1< -_ END TIMELL.

INITIAL DEPTH TO WATER 2.WELL DEPTHEST. WELLORE VOL

/p pPURGE~~~*I)SHAG INRMAINATE p••'' •'

METOD P ____T___ l _ _'_•"__PH ______________

5F £NA~L DPHT /0.E ZC " 4°TTA VEIL.' PUR ___________CAGERAT

VOLUME PURGED TEMPERATURE pH COINDUCTIVITY APPEARANCE

5~ff i/0 6Arf. /a 10C 741d 97¶l'J- by__ ____10 ' GIio 10 PooC 7.3S/ ý(+rx I- Co u,-+y"/,&S5 •rt ___, ___ 7.• '(qoxi ___ ___ ___ ___

goo_ /a____c 6/j q3Al ___ ___; Ct, ___y

22o A, L /O, - f*C 6,? z q)o)rI I felo-
t9-Wa 5.rI c 1oZ Z'c 7' q4o0 1' 1'

SAMPLING INFORMATION

DATE ?! Lg!q START TIME 1300 END TIME I3/_
METHO3D VS4c* li-P ?E7 20u1AA*. ' T6L'4I

INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING.___._
I . . .. ii i m .... . ... .



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER '[- L ') FIELD TEAM (INITIALS) ' 4

SITE 4pee A F(8 JOB NUMBER fN /'L.1

FIELD CONDITIONS /.

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER -" ___ _ _

THERMOMETER i

WATER LEVEL INDICATOR _

BAILER/PUMP

DECONTAMINATION ____

PURGE INFORMATION

DATE , , START TIME 09!:30. _ END TIME 13:"

INITIAL DEPTH TO WATER .. WELL DEPTH 52. 32 EST. WELLBORE VOL

FINAL DEPTH TO WATER .'.i TOTAL VOL. PURGED ___-__DISCHARGE RATE

METHOD SvJer0Ae o Qe PUMP DEPTH ___-______ ,,,_

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

S0o . , o -T,- o od

0 (, ,u? /•, I~ Ile -sF

SAMPLING INFORMATION

DATE 20B 4.4 C72- START TIME /_.______END TIME 12/ S/

METHOD b- -4 5/~ l~e-i 115'5c, 5&-el /A,4,t

INITIAL DEPTH TO WATER 3..DEPTH TO WATER AFTER SAMPLINGM-3.3



GROUNDVATER SAMPLING

FIELD DATA SHEET

WELL NUMBER W'i IA) I - FIELD TEAM (INITIALS) S T*1 0

SITE L) ALM i JOB NUMBER +-

FIELD CONDITIONS PCILA ($A'/ jt,.v'( S S-0 
/-'

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER 4_

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATIONg!pe tiVpe-"KV4#
DATE START TIME _________ENDTM

INITIAL DEPTH TO WATER "'K 9 WELL DEPTH i, & EST. WELLBORE

FINAL DEPTH TO WATER '1F / )'TOTAL VOL. P RGED /LSah-ISCHARGE RATE

METHOD Uld"'~'e '? PUMP DEPT _ _ _ _ _ _ _

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE
D ra A 5,l"l-- 7.-2 If 6-x I jljA

151 ____,_____ 7,is L5D cmc I au.cp"AIY/l-,Aýý (1

1LQ' 0c,7° 7.og (1S"•J ____________1ko IL,9°C 7,1It' L"ax,1 ,_ _ __ ___-

I__eft 7 .( 4010 _________

SAMPLING INFORMATION

DATE SIAS 472- START TIME T17 A2T END TIMEP <

METHOD (k~~t ~~~~ 4 is

ENrTIAL DEPTH TO WATER _______DEPTH TO WATER AFTER SAMPLING3N.



GROUNIJD/ATER SAMPLING
FIELD DATA SHEET

WELL NUMBER M 10 13 FIELD TEAM (INITIALS) 3"Z

SITE Y',lJ, FI:13 XR f- JOB NUMBERAWQ31Q2v.R&

FIELD CONDITIONS C? iYC-V l £)R'--It, %J$F

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/:

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER Oltioly 23# ____

CONDUCTIVITY METER 1'701 "3 If.t o I*#* .f _ .,,-

THERMOMETER

WATER LEVEL INDICATO.R^ 01•5 '. _____O

BAILERFPUMP

DECONTAMINATION 5+e4"w,. C.u, ,.pi~.k tP'51, 7•. t;e's'

PURGE INFORMATION //LJmoEE-40.'t Nr

DATE ~ !5 Z51 START TIME 0' oEND TIME t370..
INITIAL DEPTH TO WATER 5'.z/.WELL DEPTH l•'...EST. WELLBO3RE -VOL•&' -

FINAL DEPTH TO WATER T 1T3TAL VOL. PURGED 2?rfD'..]ISCHARGE RATE

M E T H O D 1• L.• "rAl,, H I MJ•t• "A , P U M P D E P T H v-• ' 7 ' 1 _-.

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE .

G *C .2u 7'6x 9s'1 "_ _ " " o_"

I Ito ?., H
7.zii 5e-"Z ______r_) "•oq .'Wc 7.49 9 VO) A''

_____ _____.,_'c _,._ (-f'loAI 5.;]cW?,+ / o~o
22. Lf tqOX0, 5 e /C4 eat-/ ~oe

SAMPLING INFORMATION

DATE 7)143 f - START TIME I END TIME

METHOD tAACAN ~~Il~J~~ dfI& Mg~.

LNITIAL DEPTH TO WATER _DEPTH TO WATER AFTER SAMPLING -



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER 1 3 FIELD TEAM (INITIALS)

SITE F) %Ae v.r* too t JOB NfJMBERA*C5)/*&-h~f

FIELD CONDITIONS (Q e 1 4•eT) •

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS -

pH METER 04'.10 1234. t P, W I. f?5 7,OZ,'f0 0

CONDUCTIVITY METER C.2

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION

DATE '• lL.gL START TIME _7_ q END TIME (SOS "

INITIAL DEPTH TO WATER 3 W''WELL DEPTH "7' . EST. WELLBORE VOLf"ŽSJJ

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED DISCHARGE RATE

METHOD If PUMP DEPTH

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

1o- c.- r4 (n "p (e eL0 II) g.6 j ~ (4e4-,

_ _ _ _ _ _ _ " 1 bq4 5 .1 J /U

SAMPLING INFORMATION

DATE _ _)__f_/'_Z START TIME -____END TIME(Q(9

METHOD (30
INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING_-



GROUNDWATER SAMPLING

FIELD DATA SHEET

WELL NUMBER O.A.•-" h-'.-|(• FIELD TEAM (INITIALS) • QfeI0

SITE E.;_l A.fJi n"FlV" JoB NUMBER •12i-.% 1%o 4-.i4".

FIELD CONDITIONS (oo((" 5-" c -,--. .-,5 \ t,.,'

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER Z sz

CONDUCTIVITY METEP ________

THERMOMETER 7, !?J_6- _

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION C e A

LkO)

PURGE INFORMATION

DATE 3...J'-' .. START TIME END TIME

INITIAL DEPTH TO WATER/Co"? WELL DEPTH /t-,.20 EST. WELLBnRE

FINAL DEPTH TO WATER /0. TOTAL VOL. PURGED - *DISCHARGE RATE ______

METHOD ý e- A PUMP DEPTH

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

SAMPLING INFORMATION

DATE START TIME END TIME

METHOD

INITIAL DEPTH TO WATER DEPTH TO WATER A TER SAMPLING -



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER V-)& -'1 FIELD TEAM (INITIALS)

SITE E _ on, e , JOB NUMBER

FIELD CONDITIONS ,

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER ru- L)/ '1-Z ea

CONDUCTIVITY METER Is '- -'•P ';7

THERMOMETER _________r_____ _._ _

WATER LEVEL INDICATOR

BAILER/PUMP sf-d ___ _

DECONTAMINATION ,,,4 •,'7- , ,

PURGE INFORMATION

DATE ?-"• sL--A- START TIME p3(.•7_. 0 9 gC END TIME

INITIAL DEPTH TO WATER /.0" WELL DEPTH IL' 72 EST. WELLBORE VOL-. i

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED _ DISCHARGE RATE

METHOD Ok ý 4 4,1 PUMP DEPTH /5. 4_L/ T- - "

V1LUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

/

'/0 1/. 7 Ai.• •eS "_________

SAMPLING INFORMATION

DATE 25 A.f cm START TIME (:*O0 END TIME a(,:•o

METHOD ,, S4;L- OAAt

INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING_



GROUNDWATER SAMPLING
FIELD DATA SHEET

*WELL NUMBER-[L) FIELD TEAM (INITIALS) ý r .JA

SITE od5 J1OB NUMBERA~i 'e>.Z

FIELD CONDITIONS

FIELD MEASUREMENT! SERIAL/ID CALIBRATIMNJ
COLLECTION EQUIP. MAKE/MODEL NO. COMMIENTS

pH METER ocio,v 0021dZ'i71 Ooi/ 4__/.o_7._0

CONDUCTIVITY METER ~z

THERMOMETER_________

WATER LEVEL INDICATO3R rg ý1 45 i, _______

BA~iLER,/PUMP

DECONTAMINATION 4~~i

PURGE INFORMATI13N

DAT START TIME -S.4......END TIME____

INITIAL -DEPTH TO3 WATER ~'L 2hWELL DEPTH // 3 OEST. WELLB13RE VOL$a -,!L

FINAL DEPTH TO VATER ___TOTAL VOL. PURGED 3DISCHARGE RATE

METHOD ,S fa1 v -PUMP DEPTH IVA.

VO3LUME PURGED TEMPERATURE - pH CO3NDUCTIVITY -APPEARANCE

r-sOLC 7,91 -qw. 4 A3 LA

c 7.50A ~ cd

SAMPLING INFO3RMATION

DATE q4fzSTART TIM4E _ _____END TIME I.0

METHOD 3 )

INITIAL DEPTH TO WATER 0, DEPTH TO WATER AFTER SAMPLINGi 10.L 7



GROUNDVATER SAMPLING
SFIELD DATA SHEET

WELL NUMBER __ -- _ _ __FIELD TEAM (INITIALS)

SITE LAFE15 JOB NUMBER MJi2 LNL&.

FIELD CONDITIONS OJOECAf'•r 0AlwA&l)JlD2) 51•!kW h

FIELD MEASUREMENT/ SERIAL/ID CALIBRATIONW
COLLECTION EQUIP. MAKE/MODEL NO. COM1ENTS

pH METER &lM Z?).•o _ _ "A._ft U4 CA( oils I

CONDUCTIVITY METER Y52I•... I
THERMOMETER 09.sJo ?a• I

WATER LEVEL INDICATOR AIop0 i I S'1 I

BAILER/PUMP evi$es no I 0os z

DECONTAMINATION SA weW Ac m wo

"PURGE INFORMATION

DATE START TIME END TIME •1 0

INITIAL DEPTH TO WATER WELL DEPTH q EST. ELLBORE VO

FINAL DEPTH TO WATER 1_5(v. TOTAL VOL. PURGED 1 DISCHARGE RATE

METHOD &_414Dft6 RW1J PUMP DEPTH _

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

CA "I id .C*0

tO cAI .7.1 r •0 , .

&1& 1_ L+ I. fir•' 5:o•

SAMPLING INFORMATION

DATE ____________. START TIME END TIME

METHOD (Q) f6•0 t'i.

INITIAL DEPTH TO WATER - DEPTH TO WATER AFTER SAMPLINGlmlm II In I, I, I I Nmm~ mS



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER (FrELD TEAM (INITIALS)

SITE T/j O"p o(.A"7 JOB NUMBERt&5?/&*OZ(J?'.6Oeige

FIELD CONDITIONS i2L Y~J -1e'/

FIELD MEASUREMENT/ SERIAL/ID 4LIBRATI -

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS 6

p• METER (2I•|Ot' Z5C£A , 7 .

CONDUCTIVITY METER M htip4 70 W owl 1** 12

THERMOMETER "__-..

WATER LEVEL INDICATOR -.--.

BAILER/PUMP

DECONTAMINATION A

PURGE INFORMATION
DATE ____________START T _ME _______ END TIME

-- I P T _AT__ _'END TIME '
INITIAL DEPTH TO DEPTH 15 30. EST. WELLBORE VOL

FINAL DEPTH TO WATER DISCHARGE RATE• TQTA Vn•PUMP E TH ___,_______HARE_ ATE_"_-__ ,

METHOD~itoliAkTel Sk4e #5 (o, DU T'(1  'N

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE .-

hw A IZI2DC 7, vs x Io

* ___ '_ _ liv, 70c 7,o1 o. 4p

SAMPLING INFO3RMATION

DATE --- START TIME 1.3 END TIME / 110

METHOD ýdft rm4 bf~4 r ~

INITIAL DEPTH TO WATER DEPTH TO VATER AFTER SAMPLING As



GROUNDWATER SAMPLING

FIELD DATA SHEET

WJELL NUMBER 6lW ( A FIELD TEAM (INITIALS) R c~
SITE Oh5 JOB NUMBERAWI 1 H 3p

FIELD CONDITIONS 5NOwj- -----

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER OR tiw3 '2%A 22
CONDUCTIVITY METER 'i'ii i SIC
THERMOMETER Liqiw .%Fl~t
WATER LEVEL INDICATOR _5Lfti• 15,4',

BAILER/PUMP I"* A i r N,.

DECONTAMINATION i O 5ti w 6 ..

•I ~ PURGE INFORMATION

PURGE IN RMTN START TIME _______END TIME

INITIAL DEPTH TO WJATER .WELL DEPTH ______EST. ,,ELLORE VO

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED DISCHARGE RATE

METHOD PUMP DEPTH

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

/04 37 phACj

SAMPLING INFORMATION
DATE -" L"' 4 - START TIME '•I--O-END TIME

METHOD 11. PI-

INITIAL DEPTH TO WATER 4 -....- DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING

FIELD DATA SHEET

. ,,WELL NUMBER w U 1" FIELD TEAM (INITIALS)

SITE E&'oA JOB NUMBER Elf' I9. 4.m9

FIELD CONDITIONS - 1 5 F 4

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/I]

COLLECTION EQUIP. MAKE/MODEL No. COMMENTS i

pH METER '. 1 30 2,3O a !Ji iz. fA'&,2S/i"4. t

CONDUCTIVITY METER "1 6¶ 3_ 1#*k '1p7.

THERMOMETER .

WATfR LEVEL INDICATOP- NOW _____

BAILER/PUMP

DECONTAMINATION •,k , , l.d)4"V $ I

.4

. ~PURGE INFORMATIONI
DATE ______________ START TIME END TIME/O/O

INITIAL DEPTH TO WAER" WELL DEPTH JQZZEST. .ELLEORE

FINAL DEPTH TO WATER -TOTAL VOL. PURGED _DISCHARGE RATE

METHO3D W~rv&I,~7' UPDPTH lfT4

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

3.LI 7.a'C ¢.o 7¶Vr o •I' .... a

An, z 7 ._OC _ .z' 76.r 9o " "

,_,. _e_-_ (o6,, 7•",x0 ti '.

SAMPLING INFORMATION

DATE _ _ __START TIME 10__'_ - END TIME(O'.__

METHOD WA-•"t*.t*"1 ET&41 Vfi.•,4ik . TtJr,.

INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING• I]II I I I III II I14



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER (A• 3.O FIELD TEAM (INITIALS) &r•a' *
SITE 9142-'roaic X 1."( JO3B NUMBER ft~31V.2IA.H?.AVQ

FIELD CONDITIONS (vvew. '4"I' sZo.

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS
ID't ) 7.Ultj€#

pH METER e Lie"_,-

CONDUCTIVITY METER ______-_. ___ __________

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATI0N D•) elopem ,e'-

DATE g1'1¶7_ t I, , START TIME ENI T.IME

INITIAL DEPTH TO WATERS,••f WELL DEPTHI/t2±.L.. EST. WELLEORE vOL.(p-5!4..

FINAL DEPTH TO WATER 540(o' T1TAL VOL. PURGED LL•_D ISCHARGE RATE

METHOD DEPTH 7-
VOLUME PURGED TEMPERATURE, pH CONDUCTIVITY APPEARANCE

.A - I'- c ' __ _.________ I ,oWD,,,,.

I Z.O0C 7,33 4lzo04 541hr r 5-4
"" z.,,C 7.43 "f }3. *4yoJ- su Lnkzy

/30c 7-31 4~Z'l i It

SAMPLING INFORMATION

DATE A 7. START TIME n30 END TIME_ _

METHOD -V,- 9'wI-, .. It
INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING.-



GROUNDWATER SAMPLING

FIELD DATA SHEET

WELL NUMBER FIELD TEAM (INITIALS) ,

SITE E Ito*- 7nW ,F P JOB NUMBER •

FIELD CONDITIONS C( -rL&C*5T , z,

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

* pH METER £e2 ' 2,160A ',"u' 2017 ,11o

CONDUCTIVITY METER ,'1k't ? Z3 h)upo 2,170 7?S j1feAW" '

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION -'-232,!. 0A L' ,",, WA-s
T e%. t -5,c, sr •,,* -e " v

PURGE INFORMATION / leueiope, w -
DATE~fiSTR TIME 1136 - END TIME
INITIAL DEPTH TO WATER W3,7ELL DETH 9.7' V,.c

ER 10W___ EST. WELLPr'JRE VC]L

FINAL DEPTH TO WATER 13.TOTAL VOL. PURGED .L DISCHARGE RATE

METHOD thtf T a~d&5L(!Ee 15c4.0 P41M'V?.. DECPTH '
V1LUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

GA 1 -1 *3C. ? ýA30XI tT/is1r

j 0q.c !7z 29K 0 Otfdi

SAMPLING INFORMATION

DATE f~~)9 2 START TIME 6 END TIME 1
METHOD WA VPTd) '&4A taA(.1LBI

INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING



lCD
GROUNDWATER SAMPLING

FIELD DATA SHEET

WEJLL NUMBER P.-IELD TEAM (INITIALS)

SITE 0r._, '' JOB NUMBER ANC-DOZ6- H-
FIELD CO3NDIT11ONS t'-ve .7e4 ST e600F

FIELD MEASUREMENT/ SERIAL/ID CALIBRATIDN I
COLLECTION EQUIP. MAKE/MODEL N ". COMMENTS

PH METER cOWDOU" 4,Q zo 0'6 197 #A

CONDUCTIVITY METER 13d: • I7o M.,o 33I--.,"

THERMOMETER "_I_"_I__
WATER LE -174Z 2 ______

DArLER/PUMP

DECONTAMINATION ' 1r,• C.he ,

PURGE INFORMATION

DATE 5'1')1019 S START TIME " END TIME I Zl
INITIAL DEPTH TO WATER 1 WELL -DEPTH -000 EST. WELLBORE VOL1 ,-1 I
FINAL DEPTH TO WATER TOTAL VOL. PURGED •,"31"DISCHARGE RATE Z
METHOD WVAlliA14IbE Tr•t,, PUMP DEPTH _______-__I_

VOLUME PURGED' TEMPERATURE pL CONDUCTIVITY APPEARANCE

,3-45 1 3,0*c oi 1,,,lI I"" I9

27.70 /,7°C. -2? * Z, I,"
.11 .,55 9,•o PC_ !..9?1. l~?- I,"

ft5~~4 AftC .6,4.91____

SAMPLING INFORMATI.ON

DATE J410____________ START TIME END TIME

METHOD 7Vi~~~"IkP~ ~, ~ad gasmpLa !n&L'
INITIAL DEPTH TO WATER /' L ""DEPTHTO WATER AFTER SAMPLING•Z



GROUNDWATER SAMPLING

FIELD DATA SHEET

WELL NUMBER _ __ _ FIELD TEAM (PNITIALS) --

SITE EAfP -- 5 JOW NUMBER

FIELD CONDITIONS 0-.ji-aCAsT-, , )po Cog^.,

FIELD MEASUREMENT/ SERrAL/ID CALIBRATIONi'
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS I

pH METER 11 2SCt>A _______1 ~cob.'l !w
CONDUCTIVITY METER 43 . tSgO

THERMOMETER o...aLZ.3 *;- A .. L .

WATER LEVEL INDICATOR :16P2 e (S , 31

BAILER/PUMP c-w^J..JrVOs __________

DECONTAMINATION , Ar .1'I•.LI

,,PURGE INFORMATION

IiATE v START TIME "C' END TIME

INITIAL DEPTH TO WATER IL 1 WELL DET S.WELLB13RE VOLC

FINAL DEPTH TO WATER 9-3 TOTAL VOL. PURGED ___ __DISCHARGE RATE--

METHOD 6,"'02-• - PUMP DEPTH - "7f56

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

SAMPLING INFORMATION

DATE 2D%_______--- START TIME-.tI END TIME

METHOD

LNITIAL DPPTH TO T OTER .it5DWAT R LMPLING '
.) Ut. .. .- .H.. Aj I



GROUNDWATER SAMPLING

FIELD DATA SHEET

,WELL NUMBER -•• 1'.__ FIELD TEAM (INITIALS) .L

SITE -_ _f e u 00S JOB NUMBER

FIELD CONDITIONS •'N&WlAlfGl O 6 IW-0.4

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. COCM4ENTS

pH METER if2AV* J 910)2L.-
CONDUCTIVITY METER 'j' 3) /ties.o
THERMOMETER C)Q CA32| 139L

WATER LEVEL INDICATOR 5WP. 14•541- I56

BArLER/PUMP f520

DECONTAMINATION ';A#• C7•U"

PURGE INFORMATION

DATE 1,1/½/gi. START TIME I 'OEND TIME___

INITIAL DEPTH TO WATER 3- 5 'WELL DEPTH "L1 ,ST. WELLBORE VOL3 .

FINAL DEPTH TO WATER ) TOTAL VOL. PURGED -25-clDISCHARGE RATE

METHOD C.(ZUrKC rl',. PUMP DEPTH ,!s A

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

< col, 5.-V c 7A.[ -zo,,.in.r lo ,-

SAMPLING INFORMATION

DATE 1 -4"Of-o¶, START TIME - END TIME

METHOD Gcq %~'J(m~l4 bOi
INITIAL DEPTH TO WATER 2660 DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING
FIELD DATA SHEET

WJELL NUMBER Sloi -02: 'ELD T,&AM (WITIALS) TC
SITE EATF" p. -jR. 5.lZ .H?.b
FIELD CONDITIONS nV-e((,*r, /0" . -

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER R_____ I_ _,_

THERMOMETER_____ _____

WATER LEVEL INDICATOR

iArLER/PUMP . .. .... .

DECONTAMINATION ... ..

PURGE INFORMATION

DATE /WZ.START TIME. END TIME/&Uopo
INITIAL DEPTH TO WATER•-5?- WELL"DEPTH 5 EST. WELLB1RE VO't 3 L
FINAL DEPTH TO WATER TOTAL VOL. PURGED DISCHARGE RATE-meff

METHOD (t 1 q•,jft 4- RAPE TM.p%. PUMP DEPTH . H 3
VrCUME PURGED" TEMPERATURE pH CONDUCTIVITY APPEARANCE

" _ _ q4lXI _ _ __,7-3 ,'0. roIc Gi zzx "rf,,,Ao

I~ II

SAMPLING INFORMATION

DATE 110/,72 START TIME /&oc' END TIME

METHO3D lt#lE r.4 -j .4.1

INITIAL DEPTH TO WATER -DEPTH TO WATER AFER SAMPLING
AlERSMPINl



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER 12___________ ALS)

SITE RA*S QU-S 36B.NUMBER 3 Y('

FIELD CONDITIONS ue-.c e•ir , VC .

FIELD MEASUREMENT/ SERrAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. - COMMENTS

pH METER 4tZo."' a r _•E.Ie"%%*,?".

CONDUCTIVITY METER .caE _.

THERMOMETER --_-'_•_"___

WATER LEVEL INDICATOR - -N, 171 L

aArLER/PUMP

DECONTAMINATION -, ' tea.' ,

PURGE INFORMATION

DATE~) ~ ~ START TIME _______END TIME-I

INITIAL DEPTH TO WATER0' .WELL DEPTH .. EST. WELLBORE VOL_6

FINAL DEPTH TO WATER . TOTAL- VOL. PURGED "ISCHARGE RATE

METHOD lu.4"tt"HD• TKA'?;3 PUMP DEPTH 95 -

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

"I r&ollz
36c____ c7L3uc ______

SAMPLING INFORMATION

DATE _ _ _ __START TIME ________END TIMEIL1

METHOD IA ASIV $1' AI

INITIAL DEPTH TO3 WATER DEPTH TO WATER AFTER SAMPLING



S(U7)

GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER FIE• h 3JNITIALS)

SITE EF Pr --____________ _ _ NUME4~~'Ah

FIELD CONDITIONS (20 e KC As;&0 oo°F

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER..

CONDUCTIVITY METER _____"__ _

THERMOMETER ________

WATER LEVEL INDICATOR --

BAILER/PUMP

DECONTAMINATION

PURGE INF13RMATIUN
DATE eepif!)2 START TIME I400o END TIME'__

INITIAL DEPTH TO WATER __WELL DEPTH q 5 "EST. WELLBORE VOL. .'.

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED _ DISCHARGE RATE

METHOD iv' &5'" "PLC ' PUMP DEPTH

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

q.1 5_,7_ C Mt" ' 3qz,'
___. ____ •,' 7,D3 'foox __ _ __ _ __ _

iX 
0

SAMPLING INFORMATION

DATE "( I,. START TIME I rO END TIME ? _5(O

METHOD 16, 1T'dA HPS ,, . 1,-bk ,.-rrl "T',-

INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING_-



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER bI'2(4Z "• 0FIELD TEAM (INITIALS)

SITE -0AF• Oau<' JOB NUMBER Plltý 1') Z& ,1, 5&O

FIELD CONDITIONS %• L ' % 1./

FIELD MEASUREMENT/ SERIAL/ID CALIBRATIONW
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER ' ._"__.___"_

THERMOMETER T of ,F

WATER .LEVEL INDICATOR

I I 'BAILER/PUMP

"DECONTAMINATION

PURGE INFORMATION

DATE START TIME -3__- END TIME
INITIAL DEPTH TO WATER ____' ___ELL DEPTH _EST. WELLB_3RE VOL __- _--7 1

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED _DISCHARGE RATE -

METHOD V _IT KAF' 1HV PF rM.,tPUMP DEPTH ___,

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY "APPEARANCE

G1IAL I •* 1.5e 1 0,~#

k3-1 CAL~ 2 Vt. &-27 ?oT/o sI
-Z.1,-;S(:A 9,00 90i~ OA'1 /0L5J&'..TAI

C&0 AL, 9,'3'C, 7J'I 7o0A, /0 pI

o- .sUC 7.01 IoX 10

SAMPLING INFORMATION

DATE Am IT T START TIME 0 END TIMEP__

METHO3D AC6IfPrL), lAV
INITIAL DEPTH TO WATER _______DEPTH TO WATER AFTER SAMPLING -

4. -4..qw0



GROUNDWATER SAMPLING

FIELD DATA SHEET _

'WELL NUMBER -__ FIELD TEAM (INITIALS)

SITE F•A• &V c•L. JOB NUMBERA&OW&H-_bo

FIELD CONDITIONS % m. • -

FIELD MEASUREMENT/ SERIAL/ID CALIBRATInN/

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER -

THERMOMETER -. __, t '_____-_-

WATER LEVEL INDICATOR

BARLER/PUMP

DECONTAMINATION .....

PURGE INFORMATION
lbATE i "_ START -TIME 30 NTI

INITIAL 'DEPTH TO WATER-.-- WELL DEPTH EST. WELNBDRETIME

FINAL DEPTH TO WATER.- T3TAL VOL.PURGED I______DISCHARGE RATE --

METHOD L/t'4.f lP. PUMP DEPTH '9

VOLUME PURGED TEMPERATURE PH CONDUCTIVITY APPEARANCE

-", _____,_r_ S, z(c. ,(k.1 " 0X) __,,__, _____,_,_

I gI

SAMPLING INFORMATION

DATE __,________________START TIME J./. END TIME

INITIAL DEPTH TO WATER _______DEPTH TO WATER AFTER SAMPLING

• |oI



GROUNDWATER SAMPLING

FIELD DATA SHEET

WELL NUMBER S P2/6 0 FIELD TEAM (INITIALS) 13 TJ -ni

SITE FAFY3 C(,S JOB NUMBER A$tl3 Io•z(a

FIELD CONDITIONS (9 ue et pe-)T. j .i,

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

PH METER - 0'sor Se~ Ae T7%' 11J'Io~ j~

CONDUCTIVITY METER (S 33C270%
THERMOMETER

WATER LEVEL INDICATRE]L DZo |Z -"

BAILER/PUIMP

"DECONTAMINATION .5 .C__& -c|e,' L.,,, Il _-2.ie,

K • PURGE INFORMATION

DATE -4 START TIME ,,'2U END TIMEIL.".

[IINITIAL DEPTH TO WATER 316WELL DEPTH EST WELLEORE -VOL

FINAL DEPTH -TO WATER ___TO3TAL VOL. PURGED DISCHARGE RATE

METHOD L V,(-D.,HP- i PUMP DEPTH qc ,

VOLUME PURGED TEMPERATURE PH CONDUCTIVITY APPEARANCE

1. L .•I•.• 3' >< N4A..,K,. •.e~,•. o•,,,.-1 'Z I f

Q'He. $•.jl rqt &.79, •,, 'I " " " '" _

SAMPLING INFORMATION •l

DATE _____--_. ____,__ START TIMEJLL • END TIME} lz-iZ

iNITIAL DEPTH TO WATER _______DEPTH TOWTRATRSAMPLING •

7Y ........ 1S DoK "ilb



GROUNDWATER SAMPLING

FIELD DATA SHEET

WELL NUMBER . 11 FIELD TEAM (INITIALS) 13T- 16%

SITE (l!?tAS EqFf3 J13B NUMBER A~c-3 to,4115

FIELD C13NDITIONS l/c w%Vi, i~ft e.t , o

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO..: COMMENTS

pH METER .. .. ..

CONDUCTIVITY METER

THERMOMETER

WATER LEVEL INDICATOR

1'i BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION

DATE 2)• _____._ _START TIME .S' " END TIME ____(_

INITIAL DEPTH* TO WATER W'JELL DEPTH . EST. WELLEREVOL3

FINAL DEPTH TO WATER TOTAL VL. PURGED 7DISCHARGE RATE

METHOD [/k+"4A" WOES ,.e l,• PUMP DEPTH _"_"_'____

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

_. __2 z7 c ,o z .3?zXI it--_

SAMPLING INFORMATION

DATE S_• _____.- _____ START TIME /___" __END TIME 1200
METHOD ,-- 6T,., I "-",
INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING "--"-



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER (3 A- l 4- FIELD TEAM (INITIALS) BT , TrR
SITE Aff//EP6 QL JOB NUMBER

FIELD CONDITIONS - 1,oP

FIELD MEASUREMENT/ SERIAL/ID CALIBRATI13W
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTSS,

pH METER - !)fdO' Z0A- o l m

CONDUCTIVITY METER .: S3 Aw __'o ,z_0 ,

THERMOMETER

4AT7R LEVEL INDICATOR,9 Z
BAILeR/PUMP

DECONTAMINATION LAyufte4 .mt

PURGE INFORMATION

DATE ________ __START TIME '______END T ME/5/5o

INITIAL DEPTH TO WATER •______\'FLL DEPTH {0..EST. VELLBORE VO.L

FINAL DEPTH TO VATER ____TOTAL VOL. PURGED D... ISCHARGE RATE .

METHOD R/D' ) I- ?E T-t.1•'m PUMP DEPTH ._ __ .- __

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

SAMPLING INFORMATION

DATE S )S'1"Z START TIME / 'C) - END TIME 1I71

METHOD WA a=l+"'ET, , UiltJ.,b sovA- "ulI

INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING - lp



GROUNDWATER SAMPLING

FIELD DATA SHEET

SWELL NUMBER S " ' FIELD TEAM (INITIALS)

SITE g/NIA1 00J 4FP "' JOB NUMBER 4 ALC2ima&3'0o

FIELD C3NDITIONS OX-Cs) ( L•Cf..c.5T •I , 'F

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER &Ktao 2"'SoA ;A&Z 9 7" 5- 1

CONDUCTIVITY METER z 5" , • ZCo I e '4,_

THERMOMETER

WATER LEVEL INDICATOR 7 (. •Azw 17' Z. .____

BAILER/PUMP

DECONTAMINATION L bb r jt, ,ft

. PURGE INFORMATION

DATE _ _ _ _ _ _ _ _ __START TIME _ _ _ _ __END TIME_

INITIAL DEPTH TO WATERSO-691 WELL DEPTH ______EST. WELLBORE VOLl- 4 ?.'i

FINAL DEPTH TO WATER -TOTAL VOL. PURGED "f' DISCHARGE RATE

METHOD W' TUT' PUMP DEPTH IT '

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

Q ie. 9.zoc. 5-st 3 1TxI C_________

_ _ _ V_7____ _ ;..T; 2qd)rl " c"

57. I e _______ 2f* f I

SAMPLING INFORMATION

0 DATE __ __ __ __ __ __ _ START TIME _ _ _ _ __END TIME /(

*METHOD 1001*,PPE t OJ4:7e~jLcr
INITIAL DEPTH TO WATER _DEPTH TO WATER AFTER SAMPLING -



GROUNDWAATER SAMPLING(
FIELD DATA SHEET

VJELL NUMBER 5 •//-C• FIELD TEAM (INITIALS) r>P1  W
SITE E-) FN( C" JOB NUMBER/,"'3 X,',H-./l4C

FIELD CONDITIONS

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/

COLLECTION EQUIP, MAKE/MODEL NO. COMMENTS

pH METER O*o" 2O) y' )4 17" 1219t

CONDUCTIVITY METER S I 33 A, o • 2)' mot.ac..

THERMOMETER

WATER LEVEL INDICATO3,,ý -0 e_____"__

BAILER/PUMP

DECONTAMINATION 5ra If-IQuA ", , ., "- h 1 .,e --

PURGE INFORMATION

1)A T E14 L START TIME Off__C__17 _ END TIME

INITIAL DEPTH TO WATER 46,o0 WELL DEPTH 'Y..EST. WELLB RE VOI!

FINAL DEPTH TO WATER TOTAL VOL. PURGED 5J!!"o.DISCHARGE RATE

METHOD _LU,,4"Tyl e.2h'4F1 )--"' AIZ- PUMP DEPTH 15'
VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

_' C�-. L- Tc 3.0C .P, 261x)

.__ 4!51 6, 7 Z, /,_-'- II
~~' 7. (e.#77 (7-' Q.10 x4 v"•_

SAMPLING INFORMATION

DATE 25 9 START TIME 10.. END TIME

& METHOD 1 dT¶ZA)f -teWl6ie 36Ir 1  k bLtL

INITIAL DEPTH TO WATER _ _ DEPTH TO WATER AFTER SAMPLING-.



GROUNDWATER SAMPLING
FIELD DATA SHEET

W ELL NUMBER - 0'3 - FIELD TEAM (INITIALS)

SITE E IW') V )OtiA 1EI E& I 'Z JOB NUMBERA~CJ(IW&

FIELD CONDITIONS 'I." t .

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/-
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTIVITY METER ___________________

THERMOMETER l12Q • d

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION

DATE 212-t~ I START TIME f S 3 L END TIME

INITIAL DEPTH TO WATER •r' WELL DEPTH £.'L EST. WELLBORE VOLLv...LZ

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED W- *DISCHARGE RATE

METHOD U 1Ck4"'l)K~7;\ PUMP DEPTH S

VOLUME PURGED TEMPERATURE H CONDUCTIVITY APPEARANCE

SoAgo

'~~~sAI G-L~S3" ,ic. 7,3;f 9•• 4O•,

___ ___ _ _ _ _ _ __. 1.'.i • o -_ _,,.,-_ _ _ _

. SAMPLING INFORMATION

DATE START TIME iEND TIME

METAODEPTH-TOJWATER __________EPT T WATER A.TER SMN -

INITIAL DEPTH TO WATER ,DEPTH TO WATER AFTER SAMPLINGS..._



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER (TLP' 4A FIELD TEAM (INITIALS) Alr QC

SITE __________________________ JOB NUMBER "C3 iO6f.,H~1 .1e

FIELD CONDITIONS - .', L(fI de r c•R, Z

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

PH METER

CONDUCTIVITY METER r ' 2

THERMOMETER

VATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION

DATE 
-START TIME END TIME 0

INITIAL DEPTH TO WATER WELL DEPTH E ELLBORE IV

FINAL DEPTH TO WATER - TOTAL VOL. PURGED q DISCHARGE RATE

METHOD -3 '55 1:I 'If PUMP DEPTH

VOLUME PURGED TEMPERATURE PH CONDUCTIVITY APPEARANCE

2, .1 Jg* m•w %& Sam

SAMPLING INFORMATION

DATE START TI

METHOD 35 3~(n
INITIAL DEPTH TO WATER _______DEPTH TO WATER AFTER SAMPLING___



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER IA t4 - FIELD TEAM (INITIALS) WST Lv24
SITE ,WejsJ't R ar e £9605- JOB NUMBER/c•c;3lvZlo'h3 i_

FIELD CONDITIONS ,

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION.
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

* pH METER V% _hnImo0.oc

CONDUCTIVITY METER i 33

THERMOMETER

WATER LEVEL INDICATOR ý-T'14446. i67S A

BAILER/PUMP

DECONTAMINATION T , 4 4 | € Tust.c

11-0 PURGE INFORMATION

DATE __ __ _ __ _START TIME _______END TIME 12

INITIAL DEPTH TO WATER W.&EWELL DEPTH 2So EST. WELLBORE VE IE L

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED & DISCHARGE RATE N44

METHOD H PS Ti-e, 'AAf' AI'm- PUMP DEPTH Iqh* 21)Me (O' LC

VOLUME PURGED TEMPERATURE H CONDUCTIVITY APPEARANCE

2q . S5Z'Cv 7Sl 2ZZXl I________, ___

5_i__ o-_Mol_--3, ________ L.& LJ ltý ko

SAMPLING INFORMATION

DATE q 1 ) 'c?. START TIME I END TIME _____

METHOD 3'SS GO-.1A;Iwc
INITIAL DEPTH TO WATER " Z• 'C DEPTH TO WATER AFTER SAMPLING



GROUNDWATER 
SAMPLING

FIELD DATA SHEET

WJELL NUMBER A25'-0 - FIELD TEAM (INITIALS)

SITE 'Eh"A. 4E...4 ,'• J"IeP JOB NUMBER _________-____

FIELD CONDITIONS CtSkyX• 43 WECAv T F

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION,#
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER

CONDUCTtVITY-_ METER __ ,,_____. __"__

THERMOMETER

WATER LEVEL INDICATOR _ _-

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION

DATE _____________START TIME zJ-s--o END TIME

INITIAL DEPTH TO WATER •,...WELL DEPTH .2Lf EST. WELLBORE VOLL2!..-"

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED 5"T,4, DISCHARGE RATE

METHOD &V pst-* *.I f' PUMP DEPTH

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE
C? QA4_ 10,•" 5'- .74 30s•)" 4&,-,Yj •,

"$9.0 i, 4C 6•7Y 27. " " "

SAMPLING INFORMATION

DATE __1_"__01_q z START TIME13 END TIME 13

METHOD kATr- V,01 44 -6 So~.*ktt d.
INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING

WELL NUMBER FIELD DATA SHEET

FIELD TEAM (INITIALS) -7")6

SITE i ,,3, "T__.' JOB NUMBER Ac '•, an.i

FIELD CONDITIONS PC wcro, C \ OA ,. A• )) , CcIF ,

FIELD MEASUREMENT/ SERrAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER "__

ýqONDUCTIVETY METER ____-__..___

THERMOMETER _ _ _ _ _ _

WATER LEVEL INDICATOR -_"___

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION

DATE ) cgLSTART TIME 1.t END TIMEL5O~

INITIAL DEPTH T13 WATER ,'OZ" WELL DEPTH LEST. WELLBRE ]-%

FtNAL DEPTH TO WATER _ TOTAL VOL. PURGED -DISCHARGE RATE

METHOD , h-)'5'): .A PUMP DEPTH i-0
VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

,37. 3"fC (01/ _.o__,r_ _,_,

z3.& 5 . V.,c 7,111f 3-Xl T,,. C,,

SAMPLING INFORMATION

"DATE 2_ 0 - _ _ Z START TIME 3 -•0END TIME ___' _

METHOD,,l H-h PE. 7T b ,%!i . ),•\0Lt. _,," _ T,.,e..•.. 1
tNITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING



F
GROUNDWATER SAMPLING

FIELD DATA SHEET

WJELL NUMBER FIE- 2 ( F'ELD TEAM (INITIALS)

SITE EftlE-S OL " JOB NUMBER 1+__N __,.100

FIELD CONDITIONS ( " -/

FIELD MEASUREMENT/ SERIAL/ID "ALIBRATION'
COLLECTION EQUIP. MAKE/MODEL NE. CO1MMENTS

pH METER 41-Z ON 1*230 A fJAZCo Ib7~rLi

CONDUCTIVITY METER .HAL ---. -t170 POO

THERMOMETER

VATER LEVEL INDICATOR- 0 (1i $ ,eo 79?z-

4 BAIL R/PUMP

DECONTAMINATION ! t-i.A ., ,vA ,-M l ,,

PURGE INFORMATION

I DATE __"__START TIME END TIME /l
INITIAL DEPTH TO VATER,,O- J WELL•DEPTH EST. WELLBORE VO

FINAL DEPTH TO WATER -_TOTAL VOL. PURGED 5-9II DISCHARGE RATE

METHOD •"SSS ,'lv.4 PUMP DEPTH '2

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

iGA .,_____ 00 o K4 10_,/__

__ __-_,_ 7, 7Z c 4,z -SOA) IfA IA f P-_

SAMPLING INFORMATION

DATE /- S I'-) START TIME le)3C) END TIME

* ~~METHO3D Ii.
INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING
-FIELD DATA SHEET

* WELL NUMBER S I FIELD TEAM (INITIALS) f) 14I4'• ML P

SITE T7.-)M 2433 pPosy /2,0" JOB NUMBER -AJl C.

FIELD CONDITIONS L& L LA- V~tX- MLiNC) A4T _ 'SNK: ,1d ?6A-T e•t0 1 r";

FIELD MEASUREMENT/ SERIAL/ID CALIBRATION

COLLECTION EQUIP. MAKE/MODEL NO. C__MENTS_

pH METER _ _"__ _

CONDUCTIVITY METER _-__ __ _ __"_0

THERMOMETER /___ _ _'___ __"_"_"

I WATER- LEVEL INDICATOR V

BAILER/PUMP -

DECONTAMINATION -Otf"l (?fd .d ..ad fClw .- e-

PURGE INFORMATION

DATE 2_ _ 2- S_-__ _ TART TIME _ _ _ _END TIME

!I INITIAL DEPTH T13 WATER L/A" WELL _DEPTH L..FEST. WELLBORE V3L, 164J

FINAL DEPTH TO WATER .. /L TQTAL. VOL. PURGED _ DISCHARGE RATE "

METHOD P '-' • "- -- "'" DEPTH eA •}1

-VOLUME PURGED TEMPERATURE pH CONDUCTIVI'rY APPEARANCE

* SAMPLING INFORMATION

DATE I S -p, • 2- START TIME . ..- END TIME __'__

* METHOD ACJF~ Ai -f2
INITIAL DEPTH TO WATER .D DEPTH TO WATER AFTER SAMPLING ____



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER FIELD TEAM (INITIALS) fJ-"-'¢, /X4C.P

SITE .- AIlL-T (s11v: / JOB NUMBER 1-2 5

FIELD CONDITIONS

FIELD MEASUREMENT/ SERIAL/ CALIBRATIONN/
COLLECTION EQUIP... MAKE/MODEL NO COMMENTS

pH METER n

CONDUCT IVITYo METER ________

THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION . A . --

PURGE INFORMATION

DATE / START TIME t)____"-- _ END TIME /e2'

INITIAL DEPTH TO WATER ALI- WELL DEPTH v E LT-; WE-LLBORE VOL

FINAL DEPTH TO WATER TOTAL: VOL. PURGED] . DISCHARGE RATE

METHOD PUMP DEPTH v-r-.,--'

VOLUME PURGED TEMPERATURE pH CONDUCIIVITY APPEARANCE

SAMPLING INFORMATION

DATE / SOLT Z-- START TIME END TIME

METHOD Z2=1fi1  4_iA
INITIAL DEPTH TO WATER /IVI'I DEPTH TO WATER AFTER SAMPLING *W



GROUNDWATER SAMPLING
FIELD DATA SHEET

WELL NUMBER %)LA FIELD- TEAM (INITIALS) R

SITE 10/4 etdbef ftP;+ & JOB NUMBER A c-- •l.&-•I'I.

FIELD CONDITIONS A . ', 0oU[g^a,.A e A

FIELD MEASUREMENT/ SERIAL/ID CALIBRATIONW
COLLECTION EQUIP. MAKE/MODEL NO. C_3MENTS

pH METER _

CONDUCTIVITY METER P Q ~~ c'~
THERMOMETER

WATER LEVEL INDICATOR

BAILER/PUMP

DECONTAMINATION

PURGE INFORMATION/•T"O1" 1U

DATE "/- START TIME ] 'l s END TIME
7 4eo 0

7

INITIAL DEPTH TO3 WATER -- WELL DEPTH *-EST. WELLB3RE VOL.

FINAL DEPTH TO* WATER _ TOTAL VOL. PURGED L .DISCHARGE RATEM!

METHOD TA," '-,ol SOL. PUMP DEPTH

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

SAMPLING INFORMATION

DATE 9/,7/qZ START TIME /60 END TIME

METHO3D 5f(20vP e
INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING



GROUNDWATER SAMPLING
FIELD DATA SHEET

W.ELL NUMBER 3 t- 5Z -FIELD TEAM (INITIALS) _7 C
SITE fZI~%I *Rig JOB NUMBER AveCsuH. D

FIELD CONDITIONS 45*-

FIELD MEASUREMENT/ SERrAL/ID CALIBRATION/
COLLECTION EQUIP. MAKE/MODEL NO. COMMENTS

pH METER ORooJ 2-50A Oo2-. 1 '/60 m(Y•'r4. .Tt.
CONDUCTIVITY METER qi" Ilwqi2.( 3? Ii'8o'gi6 &o.~.k4

THERMOMETER

WATER LEVEL INDICATO3R ~~_____ _____

BAILER/PUMP

DECONTAMINATION . 1",: i , 'T•*tt -

PURGE INFORMATION START TIM _ _-E T L

DATE fqSTART TIME q END TIME

INITIAL DEPTH TO WATER WELL DEPTH EST. WELLBORE VOLL/OO.

FINAL DEPTH TO WATER _ TOTAL VOL. PURGED L ,DISCHARGE RATE

METHOD 'pTl-7•V" .i- J~C/ 1' ' PUMP DEPTH

VOLUME PURGED TEMPERATURE pH CONDUCTIVITY APPEARANCE

SAMPLING INFORMATION

DATE Q til qj START TIME END TIME _

METHOD 4' T fYgbJ TAI%'
INITIAL DEPTH TO WATER DEPTH TO WATER AFTER SAMPLING



Appendix E

WATER LEVEL MONITORING DATA



Groundwater Elevations and Estimated Hydraulic Conductivities

Depth to Top of PVC Groundwater Top of Steel Ground Estimated Estimated
Water Casing Elevation Casing Surface Hydraulic Hydraulic

Station Date Time Elevation Elevation Elevation Conductivity Conductivit
(It) (it) (if) (ft) (It) (it/min) (cnvsec)

GW 4A 8/5/92 1510 6.6 134.79 128.19 135.32 132.9
GW 4A 8/27/92 1842 6.46 134.79 128.33 135.32 132.9
GW 4A 9/25/92 1500 4 134.79 130.79 135.32 132.9
GW 4A 10(29/92 1059 3.935 134.79 130.855 135.32 132.9

GW 6A 8/5/92 1410 31.2 137.62 106.42 137.74 135.6
GW 6A 8/27/92 1720 31.26 137.62 106.36 137.74 135.6
GW 6A 9/25/92 1602 31.06 137.62 106.56 137.74 135.6
GW 6A 8/5/92 1610 31.075 137.62 106.545 137.74 135.6

NS3-02 8/5/92 1800 5.02 117.98 112,96 118.44 115.3
NS3-02 8/27/92 1625 5.21 117.98 112.77 118.44 115.3
NS3-02 9/25/92 1506 5.33 117.98 112.65 118.44 115.3
NS3-02 10/29/92 1310 5.47 117.98 112.51 118.44 115.3

* NS3-03 8/5/92 1450 3.82 109.13 105.31 109.17 106.2
NS3-03 8/28/92 845 3.97 109.13 105.16 109.17 106.2
NS3-03 9/25/92 1512 4.01 109.13 105.12 109.17 106.2
NS3-03 10/30/92 1109 4.14 109.13 104.99 109.17 106.2

NS3-06 8/6/92 800 27.92 NS 146.84 152
NS3-06 8/28/92 815 28.02 NS 146.84 152
NS3-06 9/25/92 1530 27.9 NS 146.84 152
NS3-06 10/30/92 NM NM NM 146.84 152

OUSMW-01 8/27/92 1735 36.5 136.41 99.91 136.82 134.1 0.05 0.025
OU5MW-01 9/25/92 1536 36.77 136.41 99.64 136.82 134.1
OU5MW-01 10/28/92 1523 36.89 136.41 99.52 136.82 134.1

OU5MW-02 8/28/92 900 33.36 140.95 107.59 141.67 139.2
OU5MW-02 9/25/92 1610 33.06 140.95 107.89 141.67 139.2
OU5MW-02 10/28/92 1203 33.165 140.95 107.785 141.67 139.2

OU5MW-03 8/27/92 1720 33.33 147.58 114.25 148.11 145.7 0.032 0.016
OU5MW-03 9/25/92 1612 33.02 147.58 114.56 148.11 145.7
OU5MW-03 10/28/92 1337 33.07 147.58 114.51 146.11 145.7

OU4MW-04 8/28/92 905 32.38 157.09 124.71 157.46 154.8
OU4MW-04 9/25/92 1621 32.51 157.09 124.58 157.46 154.8
OU4MW-04 10/28/92 1457 32.51 157.09 124.58 157.46 154.8



Gmundwater Elevations and Estimated Hydraulic Conductivities

OU5MW-05 9/25/92 1624 25.3 157.29 131.99 157.82 155.3 0.037 0.019
OU5MW-05 10/30/92 1225 25.335 157.29 131.955 157.82 155.3

OU5MW-06 8/28/92 920 35.86 173.99 138.13 174.54 172.4
OU5MW-06 9/25/92 1521 35.73 173.99 138.26 174.54 172.4
OU5MW-06 10/30/92 1325 35.81 173.99 138.18 174.54 172.4

OUSMW-07 8/28/92 915 34.19 179.42 145.23 179.97 177.4
OU5MW-07 9/2592 1515 34.08 179.42 145.34 179.97 177.4
OU5MW-07 10/30/92 1405 34.25 179.42 145.17 179.97 177.4

OLJ5MW-08 8/27/92 1631 16.16 153.5 137.34 153.88 151.1 0.045 0.023
OU5MW-08 9/25/92 1455 16.1 153.5 137.4 153.88 151.1
OU5MW-08 10/29/92 947 16.14 153.5 137.36 153.88 151.1

OU5MW-09 8/27/92 1520 3.74 113.02 109.28 113.62 111
OU5MW-09 9/25/92 1510 3.81 113.02 109.21 113.62 111
OU5MW-09 10/29/92 1330 3.92 113.02 109.1 113.62 111

OU5MW-10 8/27/92 1445 2.89 105.25 102.36 106.08 103.5 0.068 0.035
OU5MW-10 9/25/92 1450 2.97 105.25 102.28 106.08 103.5
OU5MW-10 10/29/92 1349 3.05 105.25 102.2 106.08 103.5

OU5MW- 11 8/28092 935 38.24 152.95 114.71 153.5 151.9
OU5MW-11 9/25/92 1617 37.99 152.95 114.96 153.5 151.9
OU5MW-11 10/28/92 1415 38.01 152.95 114.94 153.5 151.9

OU5MW-12 8/27/92 1623 8.4 96.01 87.61 96.89 94.1 0.076 0.039
OU5MW-12 9/25/92 1445 7.94 96.01 88.07 96.89 94.1
OU5MW-12 10/28/92 1504 8.49 96.01 87.52 96.89 94.1

OU5MW-13 8/27/92 1619 3.68 90.81 87.13 91.39 88.6 0.062 0.032
OU5MW-13 9/25/92 1437 3.61 90.81 87.2 91.39 88.6
OU5MW-13 10/28/92 1514 4.38 90.81 86.43 91.39 88.6

OU5MW-14 8/27/92 1615 10.28 84.97 74.69 85.52 83 0.258 0.131
OU5MW-14 9/25/92 1435 10.2 84.97 74.77 85.52 83
OU5MW-14 10/28/92 1529 10.11 84.97 74.86 85.52 83

OU5MW-15 8/27/92 1603 10.4 81.56 71.16 82 79.6 0.042 0.021
OU5MW-15 9/25/92 1425 10.07 81.56 71.49 82 79.6
OU5MW-15 10/29/92 1620 9.87 81.56 71.69 82 79.6

OU5MW-16 8/27/92 1558 11.64 7729 65.65 77.98 75.4 0.005 0.003



Groundwater Elevations and Estimated Hydraulic Conductivities

OUSMW-16 9/25/92 1427 11.25 7729 66.04 77.98 75.4
OUSMW-16 10/29/92 1613 10.8 7729 66.49 77.98 75.4

OU5MW-17 8/27/92 1610 11.98 65.99 54.01 66.38 63.1
OUSMW-17 9/25/92 1430 11.56 65.99 54.43 66.38 63.1
OU5MW-17 10/29/92 1600 11.7 65.99 54.29 66.38 63.1

OUSMW-30 8/27/92 1530 5.71 117.29 111.58 117.6 114.7
OU5MW-30 9/25/92 1508 5.75 117.29 111.54 117.6 114.7
OU5MW-30 10V29/92 1320 5.74 117.29 111.55 117.6 114.7

OU5MW-31 8/27/92 1535 4.39 125.16 120.77 125.73 123.5 0.022 0.011
OU5MW-31 9/25/92 1504 4.44 125.16 120.72 125.73 123.5
OU5MW-31 10/29/92 1420 4.45 125.16 120.71 125.73 123.5

SP1O01 8/5/92 1325 822 97.91 89.69 98.2 94.8
SPI.01 8/27/92 1645 8.59 97.91 89.32 98.2 94.8
SPi-01 9/25/92 1552 8.47 97.91 89.44 98.2 94.8
SP1-01 10/28/92 1110 8.405 97.91 89.505 98.2 94.8

* SP1.02 8/5/92 1335 34.56 135.55 100.99 135.9 132.5
W SPI-02 8/27/92 1655 35.66 135.55 99.89 135.9 132.5

SP1-02 9/25/92 1555 35.14 135.55 100.41 135.9 132.5
SPl-02 10/28/92 1015 35.75 135.55 99.8 135.9 132.5

SP2/6-01 8/5/92 1405 40.17 152.75 112.58 153.05 150.4
SP2M-01 8/27/92 1700 4028 152.75 112.47 153.05 150.4
SP2,6-01 9/25/92 1615 40.01 152.75 112.74 153.05 150.4
SP2J6-01 10/28/92 1433 40.04 152.75 112.71 153.05 150.4

SP26-02 8/5/92 1420 31.92 144.19 112.27 144.31 141.3
SP2o-02 8/27/92 1740 32.02 144.19 112.17 144.31 141.3
SP21o-02 9/25/92 1607 31.78 144.19 112.41 144.31 141.3
SP2/6-02 10/30/92 1023 31.81 144.19 112.38 144.31 141.3

SP2/6-03 8/5/92 1440 37.2 141.63 104.43 141.85 139.1
SP2/6-03 8/27/92 1730 37.54 141.63 104.09 141.85 139.1
SP2/6-03 9/25/92 1605 37.08 141.63 104.55 141.85 139.1
SP26-03 10/30/92 1053 37.08 141.63 104.55 141.85 139.1

SP2/6-04 8/5/92 1415 37.85 140.44 102.59 140.49 137.9
SP2/-04 8/27/92 1725 37.83 140.44 102.61 140.49 137.9
SP2/-04 9/25/92 1603 37.82 140.44 102.62 140.49 137.9

O SP2/6-04 10/28/92 1038 37.8 140.44 102.64 140.49 137.9



Groundwater Elevations and Estimnated Hydraulic Conductivities

Sp2i-05 8/5W92 1350 32.14 135.81 103.67 136.03 133.1
SP26-05 8/27/92 1710 32.12 135.81 103.69 136.03 133.1
SP2/6-05 9/25W92 1558 32.02 135.81 103.79 136.03 133.1
SP2/6-05 10/28192 1553 29.995 135.81 105.815 136.03 133.1

SP4-02 8/5/92 1530 5.84 128.13 122.29 128.45 125.3
SP4-02 9/25/92 1503 5.8 128.13 122.33 128.45 125.3
SP4-02 10/28192 1210 5.8 128.13 122.33 128.45 125.3

SP4/11-01 8/5/92 1505 5.45 134.3 128.85 134.58 131.3
SP4/11-01 8/27192 1634 5.34 134.3 128.96 134.58 131.3
SP4/11-01 9/25/92 1502 5.28 134.3 129.02 134.58 131.3
SP4/11-01 10/28192 1144 5245 134.3 129.055 134.58 131.3

SP4/11-03 8/5192 1545 39.4 171.06 131.66 171.65 168.5
SP4/11-03 8/27/92 825 39.38 171.06 131.68 171.65 168.5
SP4/11-03 9/25/92 1525 39.27 171.06 131.79 171.65 168.5
SP4/11-03 10/28M92 1304 39.295 171.06 131.765 171.65 168.5

W-14 8/5/92 1520 3.52 135.16 131.64 135.35 133.7
W-14 8/27/92 1640 3.38 135.16 131.78 135.35 133.7
W-14 9/25/92 1457 3.19 135.16 131.97 135.35 133.7
W-14 10/29/92 1107 3.09 135.16 132.07 135.35 133.7

W-16 8/5/92 1358 31.6 138.18 106.58 138.48 137
W-16 8/27/92 1715 31.64 138.18 106.54 138.48 137
W-16 9/25192 1600 31.45 138.18 106.73 138.48 137
W-16 10/30/92 1004 31.47 138.18 106.71 138.48 137

OU5GW-25 8/6192 1515 4 114.2 110.2 117.05
OUSGW-25 9/23/92 1630 3.86 114.2 110.34 117.05
OUSGW-25 10/29/92 1408 3.865 114.2 110.335 117.05

OUSGW-27 8/6/92 1215 4.39 130.9 126.51 133.71
OU5GW-27 8/27/92 1740 4.1 130.9 126.8 133.71
OU5GW-27 9/23/92 1506 3.88 130.9 127.02 133.71
OU5GW-27 10/29/92 1034 3.77 130.9 127.13 133.71

OU5GW-28 8/6/92 1145 4.48 133 128.52 136.54
OU5GW-28 8/27/92 1746 4.36 133 128.64 136.54
OUSGW-28 9/23/92 1502 3.75 133 129.25 136.54
OU5GW-28 10/29/92 1013 4.265 133 128.735 136.54

OU5GW-29 8/6/92 1220 6.49 123.54 117.05 127.12
OU5GW-29 9/23/92 1513 4.79 123.54 118.75 127.12



Groundwater Elevations and Estinated Hydraulic Condudivities

OUSGW-29 10/30/92 1248 4.61 123.54 118.93 127.12

OUSGW-34 8/6/92 1525 3.64 98.8 95.16 102.53

OUSGW-34 8/27/92 1637 3.78 98.8 95.02 102.53

OU5GW-34 9/23/92 1542 3.7 98.8 95.1 102.53

OU5GW-34 10/29/92 1428 4.86 98.8 93.94 102.53

OLU5GW-40 8/6M92 1155 4.44 134.6 130.16 138.01

OU5GW-40 8/27/92 1800 4.3 134.6 130.3 138.01

OU5GW-40 9/25/92 1417 4.14 134.6 130.46 138.01

OU5GW-40 10/29/92 1003 4.18 134.6 130.42 138.01

OUSGW-41 8/6/92 1140 5.72 129 123.28 132.96

OU5GW-41 9/25/92 1424 5.85 129 123.15 132.96

OU5GW-41 10/29192 933 5.81 129 123.19 132.96

OU5GW-42 8/6/92 1135 3.37 123.7 120.33 126.26

OU5GW-42 9/25/92 1436 3.85 123.7 119.85 126.26

OU5GW-42 10/29/92 911 4.015 123.7 119.685 126.26

* OU5GW-44 8/6192 1128 3.59 121.3 117.71 124.86

-OUSGW-44 9/25/92 1431 4 121.3 117.3 124.86

OU5GW-44 10/29/92 903 4.135 121.3 117.165 124.86

OU5GW-46 8/6/92 NA 1.93 99.1 97.17 101.83

OU5GW-46 8/27/92 1649 1.92 99.1 97.18 101.83

OU5GW-46 9/23/92 1545 1.85 99.1 9725 101.83

OU5GW-46 10/29/92 1436 1.805 99.1 97.295 101.83

OU5GW-50 8/6/92 1506 3.79 112.9 109.11 116.14

OU5GW-50 9125192 1650 3.75 112.9 109.15 116.14

OU5GW-50 10/30/92 1205 3.715 112.9 109.185 116.14

OU5GW-51 8/6192 1150 5.52 93 87.48 96.74

OU5GW-51 8/27/92 1655 5.46 93 87.54 96.74

OU5GW-51 9/25/92 1358 5.3 93 87.7 96.74

OU5GW-51 10/29/92 1454 5.395 93 87.605 96.74

OU5GW-55 8/6192 1615 3.7 54.6 50.9 58.2

OU5GW-55 8/28/92 957 4.06 54.6 50.54 58.2

OU5GW-55 9/24/92 1633 4.1 54.6 50.5, 58.2

OU5GW-55 10/30/92 1128 4.325 54.6 50.275 58.2

OU5GW-58 8/28/92 953 3 55.1 52.1 58.61

OU5GW-58 9/24/92 1643 2.9 55.1 52.2 58.61



Groundwater Elevations and Estimated Hydraulic Conductivities

OU5GW-58 10/30/92 1135 2.89 55.1 52.21 58.61

OU5GW-63 8/6/92 1420 3.47 129.8 126.33 133
OU5GW-63 9/23/92 1420 3.44 129.8 126.36 133
OU5GW-63 10/29W92 1135 2.41 129.8 127.39 133

OUSSL-07 816/92 1650 4.36 80.7 76.34 84.77
OU5SL-07 9/25/92 1533 4.35 80.7 76.35 84.77
OU5SL-07 10/29/92 1629 4.25 80.7 76.45 84.77

OUSSL-10 9/25/92 1505 2 93.6 91.6 96.78
OU5SL-10 10/28/92 1535 2.66 93.6 90.94 96.78

OU5SL-12 8/6192 1540 3.35 3.35 107.04
OU5SL-12 8/27/92 1703 4.02 4.02 107.04
OU5SL-12 9/23/92 1600 3.95 3.95 107.04
OU5SL-12 10/29/92 1448 3.9 3.9 107.04

OU5SL-18 8/6192 1455 3.66 107.3 103.64 110.78
OU5SL-18 8/27/92 1631 3.7 107.3 103.6 110.78
OU5SL-18 9/23/92 1620 3.44 107.3 103.86 110.78
OU5SL-18 10/29/92 1400 3.465 107.3 103.835 110.78

OU5SL-20 9/23/92 1650 4.4 110.4 106 114.87
OU5SL-20 10/30192 1155 ICE 110.4 114.87

OUSSL-22 8/6/92 1440 4.73 129.9 125.17 134.29
OU5SL-22 9/23192 1425 4.65 129.9 125.25 134.29
OU5SL-22 10/29/92 1150 4.635 129.9 125.265 134.29

OU5SL-23 8/6192 1415 4.27 132.1 127.83 136.4
OUSSL-23 9/23192 1415 4.08 132.1 128.02 136.4
OU5SL-23 10/29/92 1123 4.09 132.1 128.01 136.4

OUSSL-25 8/6/92 1515 4 105.7 101.7 109.21
OU5SL-25 9/23192 1630 3.86 105.7 101.84 109.21
OUSSL-25 10/29/92 1408 3.865 105.7 101.835 109.21

BW-40 NM NM NM 171.6 0 173.86

BW-50 NM NM NM 200.2 0 200.43

BW-52 NM NM NM 106.1 108.01



Groundwater Elevations and Estimated Hydraulic Conductivities

NS = Not Surveyed
NM = Not Measured
NA = Not Avaiae

These samples are labeled SP4-01 on the data sheets.
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SE1000C
Ervironmental Logger

09/02 07:36

Unit# 00856 Test 2

Setups: INPUT 1

rype Level (F)
lode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/01 14:48:48

Elapsed Time IIPUT 1

0.0000 0.022
0.0033 0.066
0.0066 0.018
0.0100 0.022
0.0133 0.025
0.0166 0.025
0.0200 0.022
0.0233 0.047
0.0266 0.018
0.0300 1.539
0.0333 4.080
0.0366 0.632
0.0400 1.508
0.0433 1.492
0.0466 1.297
0.0500 1.152
0.0533 1.010
0.0566 0.891
0.0600 0.784
0.0633 0.692
0.0666 0.610
0.0700 0.541
0.0733 0.481
0.0766 0.425
0.0800 0.377
0.0833 0.340
0.0866 0.302
0.0900 0.270
0.0933 0.242
0.0966 0.220
0.1000 0.198
0.1033 0.179
0.1(,66 0.163
0.1100 0.151
0.1133 0.135
0.1166 0.125
0.1200 0.116



SE1O00C
Environmental Logger

09/02 07:33

* nit# 00856 Test 1

Setups: INPUT 1
--------------- ---------

Type Level (F)
Mode TOC
I.D. 00000

Reforince 0.000
Linedrity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/01 14:41:05

Elapsed Time INPUT 1
------------ ---------

0.0000 0.040
0.0033 0.040
0.0066 0.040
0.0100 0.040
0.0133 0.040
0.0166 0.040
0.0200 0.040
0.0233 0.040
0.0266 0.040
0.0300 0.040
0.0333 0.040
0.0366 0.044
0.0400 0.040
0.0433 0.044
0.0466 0.015
0.0500 4.631
0.0533 2.021
0.0566 0.532
0.0600 1.678
0.0633 1.423
0.0666 1.218
0.0700 1.070
0.0733 0.941
0.0766 0.831
0.0800 0.733
0.0833 0.651
0.0866 0.579
0.0900 0.513
0.0933 0.456
0.0966 0.406
0.1000 0.365
0.1033 0.327

e 0.1066 0.295
0.1100 0.267
0.1133 0.242
0.1"66 0.220

0.1200 0.204



0.1233 0.185
0.1266 0.173
0.1300 0.160
0.1333 0.148
0.1366 0.135
0.1400 0.129
0.1433 0.122
0.1466 C.100
0.1500 0.094
0.1533 0.081
0.1566 0.081
0.1600 0.072
0.1633 0.075
0.1666 0.059
0.1700 0.063
0.1733 0.063
0.1766 0.063
0.1800 0.066
0.1833 0.063
0.1866 0.053
0.1900 0.075
0.1933 0.063
0.1966 0.066
0.2000 0.059
0.2033 0.056
0.2066 0.059
0.2100 0.059
0.2133 0.063
0.2166 0.056
0.2200 0.063
0.2233 0.063
0.2266 0.056
0.2300 0.056
0.2333 0.053
0.2366 0.072
0.2400 0.047
0.2433 0.059
0.2466 0.063
0.2500 0.059
0.2533 0.047
0.2566 0.056
0.2600 0.069
0.2633 0.056
0.2666 0.050
0.2700 0.053
0.2733 0.047
0.2766 0.050
0.2830 0.059
0.2833 0.047
0.2866 0.056
0.2900 0.040
0.2933 0.050
0.2966 0.059
0.3000 0.047
0.3033 0.059
0.3066 0.056
0.3100 0.053
0.3133 0.050
0.3166 0.053
0.3200 0.053



0.3233 0.053
0.3266 0.059
0.3300 0.050
0.3333 0.059
0.3500 0.059
0.3666 0.066
0.3833 0.085
0.4000 0.063
0.4166 0.053
0.4333 0.053
0.4500 0.050
0.4666 0.050
0.4833 0.037
0.5000 0.056
0.5166 0.050
0.5333 0.050
0.5500 0.050
0.5666 0.047
0.5833 0.050
0.6000 0.047
0.6166 0.047
0.6333 0.050
0.6500 0.047
0.6666 0.047
0.6833 0.047
0.7000 0.047
0.7166 0.047
0.7333 0.047
0.7500 0.044
0.7666 0.047
0.7833 0.047

W 0.8000 0.047
0.8166 0.047
0.8333 0.037
0.8500 0.075
0.8666 0.053
0.8833 0.050
0.9000 0.047
0.9166 0.047
0.9333 0.047
0.9500 0.047
0.9666 0.047
0.9833 0.047
1.0000 0.047
1.2000 0.044
1.4000 0.044
1.6000 0.044



A Q T E S O L V R E S U L T S
Version 1.10

09/24/92 1 5 :07:0

TEST DESCRIPTION

Data set ............ 0901n-l.in
Data set title ..... EAFB - Monitoring Well 10, Test 1

Knowns and Constants:
No. of data points .................... 126
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 7.4
Well screen length ................... 5
Static height of water in well ...... 7.4
Log(Re/Rw) .......................... 2.199
A, B, C ............................. 0.000, 0.000, 1.498

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.2445E-003
yO = 1.6970E-155

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>•>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 7.90226E-002
yO = 3.25741E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 3.257E+000 1.OOOE-001 1.844E-002
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TECHNICAL MEMORANDUM CW HILL

PREPARED FOR: Mike Singer

PREPARED BY: Kirk Creswick

DATE: September 29, 1992

SUBJECT: Elmendorf Air Force Base Slug Testing

PROJECT: ANC311026.H4.1 0

This memorandum presents results from analysis of slug test data collected from Elmendorf Air
Force Base, Alaska, during the 1st and 2nd of September, 1991.

The aquifer is a shallow unconfined glacio-fluvial aquifer consisting of mixtures of gravels and
sands with occasional silts and clays.

The data are a record of the rising head after the removal of solid slug. Two slug sizes were used
for the testing: a 1.5-inch-diameter, 1 0-foot-long slug, and a 1 -inch-diameter, 10.6-foot-long slug.
Both slugs produced good results. The slug was partially submerged in the majority of the tests.

Data were analyzed using the AQTESOLV algorithm for the Bouwer and Rice (1976) solution for
unconfined aquifers. This method proved appropriate for the data and produced consistent
results with excellent repeatability.

Water levels in nine of the tested wells intersected the well screen during the tests, requiring that a
correction factor be applied to the well casing radius to account for the thickness and porosity of
the gravel pack (Bouwer and Rice, 1976). The following formula is used to calculate the corrected
well casing radius:

r,. = [(1-n)r2. + nr2.]0.5

Where:

r= corrected casing radius, in feet
n = porosity of gravel pack
r= measured casing radius. in feet
r= radius of borehole, in feet

The tested wells have a casing radius of 1 inch (0.083 feet), a borehole radius of 4 inches
(0.333 feet), and an assumed gravel pack porosity of 30 percent. These measurements resulted
in a computed value for ro,, of 2.3 inches (0.192 feet).

The hydraulic conductivities were first computed using the actual casing diameter of 1 inch. For
the affected wells, a correction factor based on the value for r, was then applied to the hydraulic
conductivity value. The hydraulic conductivity value computed using the Bouwer and Rice (1979)
solution is directly proportional to the square of the r.. The correction factor (cf) was computed as

.•= follows:

f o : 
c f = r2c ,, r2c

1001OF83.ANC F.1



Technical Memorandum
ANC31026.H4.10
September 29, 1992
Page 2

For the affected wells, the computed correction factor was 5.3. The corrected hydraulic conduc-
tivity was computed by multiplying the computed value by 5.3. The corrected values are shown in
the table below.

As described by Bouwer (1989), the drawdown data generally exhibit characteristic curves with a
distinctive straight-line segment. On some plots (for example, Well 16, test 8), a minor amount of
deviation occurs. The plotted lines were fitted visually; deviations within the range of data
observed on the plots do not result in significant variations in estimated hydraulic conductivity.
For some tests (for example, Well 14, test 12), the water levels changed quickly after the removal
of the slug. For these tests, only the first few data points were used for the analyses. However,
even for these wells the results exhibited good repeatability between tests.

Resulting hydraulic conductivities in the wells ranged from 1.6 ft/min (0.8 cm/s) to 0.027 ft/min
(0.016 cm/s). The geometric mean of the test results was 0.4 ft/min (0.2 cm/sec). These values
are appropriate for sand and gravel aquifers and represent highly conductive materials. K values
of individual tests at any particular well were very similar (see table).

Initial drawdown values, y, computed by the algorithm were consistently higher than values calcu-
lated for displacement by the slug. This is likely due to the very fast response of the aquifer. The
first second or two of data often show erratic readings which are caused by the shock of the slug
removal. The data being fitted consists of the first 6 to 12 seconds of the record. This means that
slug removal is slightly less than instantaneous and thereby causes an offset in the time axis
which in turn causes the y intercept to be higher. However, after the initial noise has dissipated,
the first good data have y values reasonably close to y, and therefor provide for a valid solution..
The effective radius of these tests appears to be about 1.2 to 3.7 feet from the center of the well.

Overall, the resulting K values appear to be good and consistent indicators of the hydraulic con-
ductivities of these aquifer materials.

1001OF83ANC F.2



Appendix F

"SLUG TEST DATA

S



0.1233 0.107
0.1266 0.100
0.1300 0.094
0.1333 0.088

* 0.1366 0.081
0.1400 0.078
0.1433 0.072
0.1466 0.072
0.1500 0.069
0.1533 0.063
0.1566 0.063
0.1600 0.059
0.1633 0.056
0.1666 0.056
0.1700 0.053
0.1733 0.050
0.1766 0.050
0.1800 0.050
0.1833 0.047
0.1866 0.047
0.1900 0.047
0.1933 0.044
0.1966 0.044
0.2000 0.044
0.2033 0.044
0.2066 0.044
0.2100 0.040
0.2133 0.040
0.2166 0.040
0.2200 0.040
0.2233 0.037
0.2266 0.040
0.2300 0.037
0.2333 0.037
0.2366 0.037
0.2400 0.031
0.2433 0.040
0.2466 0.034
0.2500 0.037
0.2533 0.034
0.2566 0.037
0.2600 0.037
0.2633 0.034
0.2666 0.034
0.2700 0.034
0.2733 0.034
0.2766 0.034
0.2800 0.034
0.2833 0.034
0.2866 0.034
0.2900 0.034
0.2933 0.034
0.2966 0.034
0.3000 0.034
0.3033 0.034
0.3066 0.034

i 0.3100 0.034
0.3133 0.031
0.3166 0.034
0.3200 0.034



0.3233 0.031
0.3266 0.034
0.3300 0.031
0.3333 0.031
0.3500 0.031
0.3666 0.0J
0.3833 0.031
0.4000 0.028
0.4166 0.031
0.4333 0.028
0.4500 0.028
0.4666 0.028
0.4833 0.028
0.5000 0.028
0.5166 0.028
0.5333 0.028
0.5500 0.028
0.5666 0.028
0.5833 0.028
0.6000 0.028
0.6166 0.028
0.6333 0.025
0.6500 0.025
0.6666 0.025
0.6833 0.025
0.7000 0.025
0.7166 0.025
0.7333 0.025
0.7500 0.025
0.7666 0.025
0.7833 0.025
0.8000 0.025
0.8166 0.025
0.8333 0.025
0.8500 0.025
0.8666 0.025
0.8833 0.025
0.9000 0.025
0.9166 0.025
0.9333 0.025
0.9500 0.025
0.9666 0.025
0.9833 0.022
1.0000 0.025
1.2000 0.022
1.4000 0.018
1.6000 0.022
1.8000 0.022
2.0000 0.022
2.2000 0.025
2.4000 0.022
2.6000 0.022
2.8000 0.022



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<ýýý.l>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTE S O LV RES U LT S
Version 1.10

09/24/92 15:43:23

TEST DESCRIPTION

Data set ........... 0901n-2.in
Data set title ..... EAFB - Monitoring Well 10, Test 2

Knowns and Constants:
No. of data points .................. 132
Radius of well casing ............... 0.08333
Radius of well ...................... 0.3333
Aquifer saturated thickness ......... 7.4
Well screen length .................. 5
Static height of water in well ...... 7.4
Log(Re/Rw) .......................... 2.199
A, B, C ............................... 0.000, 0.000, 1.498

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVght of water in well ...... 7.4
Log(Re/Rw) .......................... 2.199
A, B, C ............................... 0.000, 0.000, 1.498

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
Version 1.10

09/25/92 09:56:31

TEST DESCRIPTION

Data set ........... mwl4t3.in
Data set title ..... EAFB - Monitoring Well 14, Test 3

Knowns and Constants:
No. of data points .................. 95
Radius of well casing ............... 0.08333
Radius of well ...................... 0.3333
Aquifer saturated thickness ......... 4.44
Well screen length .................. 4.44
Static height of water in well ...... 4.44
Log(Re/Rw) .......................... 1.877
A, B, C ............................. 0.000, 0.000, 1.436

ANALYTICAL METHOD

*uwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.8279E-001
yO = 2.3474E-022

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.82790E-001
yO = 8.74994E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 8.750E+000 4.OOOE-002 3.946E-003
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SE1000C
Environmental Logger

09/02 10:28

. it# 00856 Test 0

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 10:01:29

Elapsed Time INPUT 1

0.0000 0.006
0.0033 0.003
0.0066 0.006
0.0100 0.006
0.0133 0.012
0.0166 14.002
0.0200 7.884
0.0233 1.092
0.0266 -1.020
0.0300 2.263
0.0333 3.161
0.0366 2.991
0.0400 2.456
0.0433 1.325
0.0466 2.446
0.0500 2.081
0.0533 1.864
0.0566 1.687
0.0600 1.517
0.0633 1.350
0.0666 1.190
0.0700 1.086
0.0733 0.963
0.0766 0.872
0.0800 0.777
0.0833 0.702
0.0866 0.626
0.0900 0.560
0.0933 0.503
0.0966 0.450
0.1000 0.409
0.1033 0.368
0.1066 0.330
0.1100 0.302
0.1133 0.273
0.1166 0.248
0.1200 0.226



0.1233 0.211
0.1266 0.192
0.1300 0.179
0.1333 0.173
0.1366 0.151
0.1400 0.141
0.1433 0.132
0.1466 0.125
0.1500 0.119
0.1533 0.110
0.1566 0.107
0.1600 0.103
0.1633 0.097
0.1666 0.094
0.1700 0.088
0..L733 0.091
0.1766 0.088
0.1800 0.081
0.1833 0.078
0.1866 0.075
0.1900 0.072
0.1933 0.072
0.1966 0.069
0.2000 0.069
0.2033 0.063
0.2066 0.063
0.2100 0.063
0.2133 0.056
0.2166 0.053
0.2200 0.056
0.2233 0.056
0.2266 0.056
0.2300 0.053
0.2333 0.050
0.2366 0.050
0.2400 0.050
0.2433 0.050
0.2466 0.059
0.2500 0.047
0.2533 0.047
0.2566 0.050
0.2600 0.047
0.2633 0.047
0.2666 0.050
0.2700 0.047
0.2733 0.047
0.2766 0.050
0.2800 0.040
0.2833 0.044
0.2866 0.040
0.2900 0.040
0.2933 0.040
0.2966 0.040
0.3000 0.040
0.3033 0.040
0.3066 0.037
0.3100 0.040
0.3133 0.037
0.3166 0.040
0.3200 0.037



0.3233 0.040
0.3266 0.037
0.3300 0.037
0.3333 0.037

*.3500 0.034
.3666 0.037

0.3833 0.034
0.4000 0.034
0.4166 0.034
0.4333 0.034
0.4500 0.034
0.4666 0.034
0.4833 0.034
0.5000 0.031
0.5166 0.031
0.5333 0.031
0.5500 0.031
0.5666 0.031
0.5833 0.031
0.6000 0.028
0.6166 0.028
0.6333 0.028
0.6500 0.028
0.6666 0.028
0.6833 0.028
0.7000 0.037
0.7166 0.040
0.7333 0.040
0.7500 0.028
0.7666 0.037.0.7833 0.031
0.8000 0.031
0.8166 0.031
0.8333 0.034
0.8500 0.031
0.8666 0.040
0.8833 0.034
0.9000 0.031
0.9166 0.031
0.9333 0.031
0.9500 0.031
0.9666 0.028
0.9833 0.034
1.0000 0.034
1.2000 0.031



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTES OLV RESULTS
Version 1.10

09/28/92 15:35:43

TEST DESCRIPTION

Data set ........... mw3tO.in
Data set title..... EAFB - Monitoring Well 3, Test 0

Knowns and Constants:
No. of data points ................... 136
Radius of well casing ............... 0.08333
Radius of well ....................... 0.3333
Aquifer saturated thickness ......... 8.3
Well screen length ................... 8.3
Static height of water in well ...... 8.3
Log(Re/Rw) ............................ 2.41
A, B, C ................................ 0.000, 0.000, 1.810

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0645E-001
yO = 3.7552E+232

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.34412E-002
y0 = 7.09170E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 7.092E+000 2.OOOE-001 9.338E-003
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SEIO00C
Environmental Logger

09/03 09:26

Unit# 00856 Test 1

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 10:08:30

Elapsed Time INPUT 1
0.0000 0.003
0.0033 0.003
0.0066 0.003
0.0100 0.003
0.0133 0.003
0.0166 0.000

0.0200 12.195
0.0233 9.033
0.0266 6.738
0.0300 1.848
0.0333 2.575
0.0366 1.451
0.0400 1.923
0.0433 2.437
0.0466 2.279
0.0500 2.056
0.0533 1.854
0.0566 1.640
0.0600 1.448
0.0633 1.275
0.0666 1.177
0.0700 1.061
0.0733 0.950
0.0766 0.865
0.0800 0.758
0.0833 0.714
0.0866 0.639
0.0900 0.579
0.0933 0.525
0.0966 0.475
0.1000 0.431
0.1033 0.390
0.1066 0.355
0.1100 0.321
0.1133 0.296

0.1166 0.274
0.1200 0.236



0.1233 0.226
0.1266 0.211
0.1300 0.195
0.1333 0.185
0.1366 0.154
0.1400 0.148
0.1433 0.141
0.1466 0.135
0.1500 0.129
0.1533 0.122
0.1566 0.110
0.1600 0.107
0.1633 0.100
0.1666 0.110
0.1700 0.097
0.1733 0.091
0.1766 0.088
0.1800 0.085
0.1833 0.097
0.1866 0.094
0.1900 0.091
0.1933 0.085
0.1966 0.081
0.2000 0.078
0.2033 0.078
0.2066 0.072
0.2100 0.069
0.2133 0.072
0.2166 0.063
0.2200 0.066
0.2233 0.063
0.2266 0.059
0.2300 0.056
0.2333 0.056
0.2366 0.050
0.2400 0.050
0.2433 0.050
0.2466 0.047
0.2500 0.047
0.2533 0.047
0.2566 0.047
0.2600 0.047
0.2633 0.047
0.2666 0.047
0.2700 0.050
0.2733 0.059
0.2766 0.056
0.2800 0.056
0.2833 0.056
0.2866 0.056
0.2900 0.056
0.2933 0.056
0.2966 0.053
0.3000 0.056
0.3033 0.053S0.3066 0.053
0.3100 0.053
0.3133 0.053
0.3166 0.053
0.3200 0.053



0.3233 0.053
0.3266 0.053
0.3300 0.050
0.3333 0.053
0.3500 0.050
0.3666 0.047
0.3833 0.047
0.4000 0.050
0.4166 0.047
0.4333 0.047
0.4500 0.044
0.4666 0.044
0.4833 0.044
0.5000 0.044
0.5166 0.044
0.5333 0.041
0.5500 0.044
0.5666 0.044
0.5833 0.044
0.6000 0.044
0.6166 0.041
0.6333 0.044
0.6500 0.044
0.6666 0.044
0.6833 0.044
0.7000 0.041
0.7166 0.050
0.7333 0.041
0.7500 0.041
0.7666 0.041
0.7833 0.041
0.8000 0.041
0.8166 0.041
0.8333 0.041
0.8500 0.041
0.8666 0.041
0.8833 0.041
0.9000 0.041
0.9166 0.041
0.9333 0.041
0.9500 0.041
0.9666 0.041
0.9833 0.031
1.0000 0.034



AQT ESO LV RESULTS
Version 1.10

)9/28/92 16:05:16

TEST DESCRIPTION

Data set ........... a:\mw3tl.in
Data set title ..... EAFB - Monitor Well 3, Test 1

Knowns and Constants:
No. of data points ................... 139
Radius of well casing ............... 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 8.3
Well screen length ................... 8.3
Static height of water in well ...... 8.3
Log(Re/Rw) .......................... 2.41
A, B, C ............................. 0.000, 0.000, 1.810

ANALYTICAL METHOD

1 wer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.5349E-002
yO = .9A&E+I06

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.14906E-002
yO = 9.57249E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 9.572E+000 2.OOOE-001 1.856E-002
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SE1000C
Environmental Logger

09/02 11:42

Gnit# 00856 Test 2

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 11:21:14

Elapsed Time INPUT 1

0.0000 0.028
0.0033 0.062
0.0066 -0.037
0.0100 0.018
0.0133 5.000
0.0166 2.881
0.0200 2.547
0.0233 1.804
0.0266 1.262
0.0300 1.763
0.0333 1.772
0.0366 1.542
0.0400 1.313
0.0433 1.111
0.0466 0.925
0.0500 0.774
0.0533 0.645
0.0566 0.538
0.0600 0.450
0.0633 0.374
0.0666 0.314
0.0700 0.264
0.0733 0.220
0.0766 0.185
0.0800 0.157
0.0833 0.135
0.0866 0.113
0.0900 0.100
0.0933 0.085
0.0966 0.075
0.1000 0.066
0.1033 0.059. 0.1066 0.053
0.1100 0.047
0.1133 0.040
0.1166 0.040
0.1200 0.037



0.1233 0.034
0.1266 0.034
0.1300 0.028
0.1333 0.028
0.1366 0.028
0.1400 0.028
0.1433 0.025
0.1466 0.025
0.1500 0.025
0.1533 0.025
0.1566 0.025
0.1600 0.025
0.1633 0.025
0.1666 0.01-
0.1700 O.Oz2
0.1733 0.022
0.1766 0.022
0.1800 0.022
0.1833 0.022
0.1865 0.022
0.1900 0.025
0.1933 0.022
0.1966 0.025
0.2000 0.022
0.2033 0.025
0.2066 0.025
0.2100 0.022
0.2133 0.025
0.2166 0.022
0.2200 0.025
0.2233 0.022
0.2266 0.025
0.2300 0.022
0.2333 0.025
0.2366 0.025
0.2400 0.022
0.2433 0.025
0.2466 0.025
0.2500 0.025
0.2533 0.025
0.2566 0.025
0.2600 0.025
0.2633 0.025
0.2666 0.025
0.2700 0.025
0.2733 0.025
0.2766 0.025
0.2800 0.025
0.2833 0.025
0.2866 0.025
0.2900 0.025
0.2933 0.025
0.2966 0.025
0.3000 0.025
0.3033 0.025
0.3066 0.025
0.3100 0.025
0.3133 0.028
0.3166 0.025
0.3200 0.025



0.3233 0.022
0.3266 0.025
0.3300 0.025
0.3333 0.025

.3500 0.025

.3666 0.022
0.3833 0.025
0.4000 0.025
0.4166 0.025
0.4333 0.025
0.4500 0.025
0.4666 0.022
0.4833 0.022
0.5000 0.022
0.5166 0.022
0.5333 0.022
0.5500 0.022
0.5666 0.022
0.5833 0.022
0.6000 0.022
0.6166 0.022
0.6333 0.022
0.6500 0.022
0.6666 0.022
0.6833 0.022
0.7000 0.022
0.7166 0.025
0.7333 0.022
0.7500 0.028



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
Version 1.10 1

09/25/92 13:56:25

TEST DESCRIPTION

Data set ........... a:\mwlt2.in
Data set title ..... EAFB - Monitoring Well 1, Test 2

Knowns and Constants:
No. of data points ................... 122
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 9.6
Well screen length ................... 9.6
Static height of water in well ...... 9.6
Log(Re/Rw) .......................... 2.536
A, B, C ............................. 0.000, 0.000, 1.931

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.8760E-002
yO = 5.2140E-303

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 4.87601E-002

yO = 6.30642E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 6.306E+000 2.OOOE-001 1.519E-004
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SE1000C
Environmental Logger

09/02 11:46

Unit# 00856 Test 3

Setups: INPUT 1
------------ ---------

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 11:25:14

Elapsed Time INPUT 1
------------ ---------

0.0000 0.031
0.0033 0.018
0.0066 -0.031
0.0100 -0.091
0.0133 3.772
0.0166 3.082
0.0200 2.701
0.0233 1.772
0.0266 1.394
0.0300 1.882
0.0333 1.753
0.0366 1.473
0.0400 1.262
0.0433 1.057
0.0466 0.878
0.0500 0.733
0.0533 0.610
0.0566 0.510
0.0600 0.415
0.0633 0.346
0.0666 0.286
0.0700 0.236
0.0733 0.198
0.0766 0.163
0.0800 0.138
0.0833 0.113
0.0866 0.094
0.0900 0.075
0.0933 0.078
0.0966 0.056
0.1000 0.044
0.1033 0.040
0.1066 0.034
0.1100 0.028
0.1133 0.018
0.1166 0.018
0.1200 0.018



0.1233 0.012
0.1266 0.012
0.1300 0.009
0.1333 0.009

*0.1366 0.009
0.1400 0.009
0.1433 0.009
0.1466 0.006
0.1500 0.009
0.1533 0.003
0.1566 0.006
0.1600 0.006
0.1633 0.009
0.1666 0.009
0.1700 0.006
0.1733 0.000
0.1766 0.006
0.1800 0.006
0.1833 0.006
0.1866 0.006
0.1900 0.006
0.1933 0.009
0.1966 0.006
0.2000 0.006
0.2033 0.003
0.2066 0.006
0.2100 0.006
0.2133 0.006
0.2166 0.006
0.2200 0.006
0.2233 0.006
0.2266 0.006
0.2300 0.006
0.2333 0.006
0.2366 0.006
0.2400 0.006
0.2433 0.006
0.2466 0.006
0.2500 0.006
0.2533 0.006
0.2566 0.006
0.2600 0.006
0.2633 0.006
0.2666 0.006
0.2700 0.006
0.2733 0.006
0.2766 0.006
0.2800 0.006
0.2833 0.006
0.2866 0.006
0.2900 0.006
0.2933 0.006
0.2966 0.006
0.3000 0.006
0.3033 0.006. 0.3066 0.006
0.3100 0.006
0.3133 0.003
0.3166 0.006
0.3200 0.003



0.3233 0.006
0.3266 0.003
0.3300 0.003
0.3333 0.006
0.3500 0.003
0.3666 0.003
0.3833 0.003
0.4000 0.003
0.4166 0.003
0.4333 0.006
0.4500 0.003
0.4666 0.003
0.4833 0.003
0.5000 0.003
0.5166 0.000
0.5333 0.000
0.5500 0.003
0.5666 0.003
0.5833 0.003
0.6000 0.003
0.6166 0.003
0.6333 0.003
0.6500 0.003
0.6666 0.003
0.6833 0.003
0.7000 0.003
0.7166 0.003
0.7333 0.003
0.7500 0.003
0.7666 0.003
0.7833 0.003
0.8000 0.003
0.8166 0.003
0.8333 0.000
0.8500 0.003
0.8666 0.000
0.8833 0.003
0.9000 0.000
0.9166 0.000
0.9333 0.000
0.9500 0.000
0.9666 0.003



AQT E S O LV RE S U LT S
0,/ Version 1.10

25/92 14:07:19

TEST DESCRIPTION

Data set ........... a:\mwlt3.in
Data set title ..... EAFB - Monitoring Well 1, Test 3

Knowns and Constants:
No. of data points ................... 126
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 9.6
Well screen length ................... 9.6
Static height of water in well ...... 9.6
Log(Re/Rw) .......................... 2.536
A, B, C ............................. 0.000, 0.000, 1.931

ANALYTICAL METHOD

*uwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.0944E-002
yO = 5.2140E-303

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 5.06885E-002
yO = 9.52796E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 9.528E+000 1.200E-001 1.255E-002
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SEIO00C
Environmental Logger

09/02 13:52

.nit# 00856 Test 4

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 12:50:11

Elapsed Time INPUT 1

0.0000 0.000
0.0033 -0.012
0.0066 1.511
0.0100 3.806
0.0133 1.086
0.0166 2.008
0.0200 1.687
0.0233 1.467
0.0266 1.335
0.0300 1.212
0.0333 1.057
0.0366 0.982
0.0400 0.922
0.0433 0.793
0.0466 0.689
0.0500 0.613
0.0533 0.544
0.0566 0.472
0.0600 0.418
0.0633 0.371
0.0666 0.330
0.0700 0.295
0.0733 0.264
0.0766 0.229
0.0800 0.201
0.0833 0.176
0.0866 0.157
0.0900 0.138
0.0933 0.122
0.0966 0.110
0.1000 0.097
0.1033 0.085S0.1066 0.075
0.1100 0.069
0.1133 0.059
0.1166 0.056
0.1200 0.050



0.1233 0.047
0.1266 0.040
0.1300 0.031
0.1333 0.028
0.1366 0.025
0.1400 0.022
0.1433 0.022
0.1466 0.018
0.1500 0.015
0.1533 0.012
0.1566 0.012
0.1600 0.009
0.1633 0.009
0.1666 0.009
0.1700 0.006
0.1733 0.009
0.1766 0.009
0.1800 0.009
0.1833 0.009
0.1866 0.012
0.1900 0.012
0.1933 0.006
0.1966 0.006
0.2000 0.006
0.2033 0.003
0.2066 0.006
0.2100 0.009
0.2133 0.012
0.2166 0.009
0.2200 0.009
0.2233 0.015
0.2266 0.015
0.2300 0.012
0.2333 0.012
0.2366 0.012
0.2400 0.012
0.2433 0.012
0.2466 0.012
0.2500 0.012
0.2533 0.012
0.2566 0.009
0.2600 0.012
0.2633 0.009
0.2666 0.012
0.2700 0.012
0.2733 0.009
0.2766 0.009
0.2800 0.009
0.2833 0.012
0.2866 0.009
0.2900 0.009
0.2933 0.009
0.2966 0.009
0.3000 0.006
0.3033 0.006
0.3066 0.006

0.3100 0.006
0.3133 0.009
0.3166 0.009
0.3200 0.009



0.3233 0.003
0.3266 0.003
0.3300 0.003
0.3333 0.003

.3500 0.000
.-3666 0.003

0.3833 0.003
0.4000 0.000
0.4166 0.000
0.4333 0.000
0.4500 0.000
0.4666 0.003
0.4833 0.003
0.5000 0.000
0.5166 0.000
0.5333 0.000
0.5500 0.000
0.5666 0.000
0.5833 0.000
0.6000 0.000
0.6166 0.000
0.6333 -0.006
0.6500 -0.006
0.6666 -0.018
0.6833 0.000
0.7000 0.015
0.7166 0.018
0.7333 0.015
0.7500 0.015
0.7666 0.015
0.7833 0.015
0.8000 0.015
0.8166 0.015
0.8333 0.015
0.8500 0.015
0.8666 0.015
0.8833 0.015
0.9000 0.015
0.9166 0.015
0.9333 0.015
0.9500 0.015
0.9666 0.018
0.9833 0.015
1.0000 0.015
1.2000 0.012
1.4000 -0.006
1.6000 0.012



AQTES O LV RESULTSVersion 1.10

09/25/92 14:21:44

TEST DESCRIPTION

Data set ........... a:\mw8t4.in
Data set title ..... EAFB - Monitoring Well 8, Test 4

Knowns and Constants:
No. of data points ................... 124
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 5.77
Well screen length ................... 5.77
Static height of water in well ...... 5.77
Log(Re/Rw) .......................... 2.097
A, B, C ............................. 0.000, 0.000, 1.576

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.2469E-003
yO = 5.2140E-303

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 4.60367E-002
yO = 3.73594E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 3.736E+000 2.OOOE-001 2.534E-003
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SEIO00C
Environmental Logger

09/02 13:57

Unit# 00856 Test 5

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 12:55:50

Elapsed Time INPUT 1
------------ ---------

0.0000 -0.006
0.0033 0.034
0.0066 0.0,31
0.0100 0.566
0.0133 5.003
0.0166 -0.349
0.0200 1.974
0.0233 1.539
0.0266 1.394
0.0300 1.294
0.0333 1.155
0.0366 1.045
0.0400 0.932
0.0433 0.853
0.0466 0.733
0.0500 0.673
0.0533 0.591
0.0566 0.522
0.0600 0.453
0.0633 0.393
0.0666 0.352
0.0700 0.318
0.0733 0.289
0.0766 0.261
0.0800 0.236
0.0833 0.204
0.0866 0.188
0.0900 0.166
0.0933 0.148
0.0966 0.132
0.1000 0.110
0.1033 0.097
0.1066 0.085
0.1100 0.075
0.1133 0.066
0.1166 0.056
0.1200 0.050



0.1233 0.044
0.1266 0.040
0.1300 0.034
0.1333 0.031
0.1366 0.028
0.1400 0.025
0.1433 0.022
0.1466 0.018
0.1500 0.015
0.1533 0.015
0.1566 0.012
0.1600 0.012
0.1633 0.009
0.1666 0.009
0.1700 0.009
0.1733 0.006
0.1766 0.006
0.1800 0.006
0.1833 0.003
0.1866 0.003
0.1900 0.003
0.1933 0.003
0.1966 0.003
0.2000 0.003
0.2033 0.000
0.2066 0.000
0.2100 0.000
0.2133 -0.003
0.2166 0.000
0.2200 -0.003
0.2233 -0.003
0.2266 -0.006
0.2300 0.000
0.2333 0.000
0.2366 0.003
0.2400 0.000
0.2433 0.003
0.2466 0.003
0.2500 0.000
0.2533 0.000
0.2566 0.000
0.2600 0.000
0.2633 0.000
0.2666 0.000
0.2700 0.000
0.2733 0.000
0.2766 0.000
0.2800 0.000
0.2833 0.000
0.2866 0.000
0.2900 0.003
0.2933 0.000
0.2966 0.000
0.3000 0.003
0.3033 0.003S0.3066 0.000
0.3100 0.000
0.3133 0.000
0.3166 0.000
0.3200 0.003



0.3233 0.000
0.3266 0.000
0.3300 0.000
0.3333 0.000
0.3500 0.003
0.3666 0.003
0.3833 -0.003
0.4000 -0.003
0.4166 0.003
0.4333 0.003
0.4500 0.003
0.4666 0.003
0.4833 0.000
0.5000 0.003
0.5166 0.003



AQTESOLV RESULTS
5 Version 1.10

p25/92 14:39:47

TEST DESCRIPTION

Data set ........... a:\mw8t5.in
Data set title ..... EAFB - Monitoring Well 8, Test 5

Knowns and Constants:
No. of data points ................... 69
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 5.77
Well screen length ................... 5.77
Static height of water in well ...... 5.77
Log(Re/Rw) .......................... 2.097
A, B, C ............................. 0.000, 0.000, 1.576

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.4200E-002
yo O.OOOOE+000

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 4.42004E-002

yO = 1.75198E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 1.752E+000 1.500E-001 9.160E-003
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SEI000C
Environmental Logger

09/02 14:00

*nit# 00856 Test 6

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 13:23:23

Elapsed Time INPUT 1

0.0000 0.012
0.0033 0.009
0.0066 0.012
0.0100 0.012
0.0133 0.009
0.0166 0.012
0.0200 0.012
0.0233 0.006
0.0266 0.103
0.0300 5.119
0.0333 0.919
0.0366 1.898
0.0400 1.826
0.0433 1.694
0.0466 1.605
0.0500 1.546
0.0533 1.435
0.0566 1.376
0.0600 1.303
0.0633 1.234
0.0666 1.171
0.0700 1.111
0.0733 1.051
0.0766 0.998
0.0800 0.947
0.0833 0.897
0.0866 0.853
0.0900 0.806
0.0933 0.765
0.0966 0.727
0.1000 0.689
0.1033 0.654
0.1066 0.623
0.1100 0.591
0.1133 0.560
0.1166 0.532
0.1200 0.503



0.1233 0.481
0.1266 0.456
0.1300 0.434
0.1333 0.412
0.1366 0.393 0
0.1400 0.371
0.1433 0.355
0.1466 0.340
0.1500 0.321
0.1533 0.308
0.1566 0.292
0.1600 0.280
0.1633 0.267
0.1666 0.255
0.1700 0.242
0.1733 0.233
0.1766 0.220
0.1800 0.210
0.1833 0.201
0.1866 0.192
0.1900 0.185
0.1933 0.176
0.1966 0.170
0.2000 0.160
0.2033 0.154
0.2066 0.147
0.2100 0.141
0.2133 0.135
0.2166 0.129
0.2200 0.125
0.2233 0.119
0.2266 0.116
0.2300 0.110
0.2333 0.107
0.2366 0.103
0.2400 0.097
0.2433 0.094
0.2466 0.091
0.2500 0.088
0.2533 0.085
0.2566 0.081
0.2600 0.078
0.2633 0.075
0.2666 0.072
0.2700 0.072
0.2733 0.069
0.2766 0.066
0.2800 0.062
0.2833 0.062
0.2866 0.059
0.2900 0.059
0.2933 0.053
0.2966 0.053
0.3000 0.053
0.3033 0.050
0.3066 0.047
0.3100 0.047
0.3133 0.047
0.3166 0.044
0.3200 0.044



0.3233 0.040
0.3266 0.040
0.3300 0.040
0.3333 0.040

.3500 0.034
.3666 0.031

0.3833 0.028
0.4000 0.025
0.4166 0.025
0.4333 0.022
0.4500 0.018
0.4666 0.018
0.4833 0.015
0.5000 0.018
0.5166 0.018
0.5333 0.018
0.5500 0.015
0.5666 0.015
0.5833 0.015
0.6000 0.015
0.6166 0.015
0.6333 0.015
0.6500 0.015
0.6666 0.015
0.6833 0.015
0.7000 0.015
0.7166 0.015
0.7333 0.015
0.7500 0.015
0.7666 0.015
0.7833 0.015
0.8000 0.015
0.8166 0.015
0.8333 0.015
0.8500 0.015
0.8666 0.015
0.8833 0.015
0.9000 0.015
0.9166 0.015
0.9333 0.015
0.9500 0.015
0.9666 0.015
0.9833 0.012
1.0000 0.012

0



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESO LV RESU LTSVersion 1.10 4

09/25/92 15:05:f4

TEST DESCRIPTION

Data set ........... a:\mw3lt6.in
Data set title ..... EAFB - Monitoring Well 31, Test 6

Knowns and Constants:
No. of data points ................... 132
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 5.42
Well screen length ................... 5
Static height of water in well ...... 5.42
Log(Re/Rw) ........................... 2.023
A, B, C ............................... 0.000, 0.000, 1.498

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.2983E-002
yO = 0.OOOOE+000

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.29830E-002
yO = 2.27856E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 2.279E+000 4.OOOE-001 3.278E-003

TYPE CURVE DATA

K = 2.22808E-002
yO = 2.19072E+000



Time Drawdown Time Drawdown Time Drawdown
----------------- ---------- ---------- ---------- ---------- ----------

O.OOOE+000 2.191E+000 4.0OOOE-001 3.849E-003
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SE1000C
Environmental Logger

09/02 14:02

Onit# 00856 Test 7

Setups: INPUT 1
-------------- ---------

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 13:28:51

Elapsed Time INPUT 1
0---------------------

0.0000 -0.012
0.0033 -0.015
0.0066 -0.018
0.0100 -0.015
0.0133 -0.166
0.0166 6.769
0.0200 0.355
0.0233 2.071
0.0266 1.549
0.0300 1.476
0.0333 1.457
0.0366 1.372
0.0400 1.300
0.0433 1.212
0.0466 1.171
0.0500 1.111
0.0533 1.051
0.0566 0.998
0.0600 0.938
0.0633 0.887
0.0666 0.850
0.0700 0.802
0.0733 0.749
0.0766 0.714
0.0800 0.692
0.0833 0.645
0.0866 0.610
0.0900 0.579
0.0933 0.547
0.0966 0.519
0.1000 0.491
0.1033 0.466
0.1066 0.443
0.1100 0.418
0.1133 0.399
0.1166 0.381
0.1200 0.358



0.1233 0.340
0.1266 0.324
0.1300 0.308
0.1333 0.292
0.1366 0.280
0.1400 0.264
0.1433 0.251
0.1466 0.239
0.1500 0.229
0.1533 0.217
0.1566 0.204
0.1600 0.195
0.1633 0.188
0.1666 0.179
0.1700 0.170
0.1733 0.160
0.1766 0.154
0.1800 0.148
0.1833 0.141
0.1866 0.132
0.1900 0.129
0.1933 0.122
0.1966 0.116
0.2000 0.110
0.2033 0.107
0.2066 0.100
0.2100 0.097
0.2133 0.091
0.2166 0.088
0.2200 0.085
0.2233 0.081
0.2266 0.075
0.2300 0.072
0.2333 0.072
0.2366 0.069
0.2400 0.066
0.2433 0.062
0.2466 0.059
0.2500 0.056
0.2533 0.053
0.2566 0.053
0.2600 0.050
0.2633 0.047
0.2666 0.047
0.2700 0.044
0.2733 0.044
0.2766 0.040
0.2800 0.037
0.2833 0.037
0.2866 0.037
0.2900 0.034
0.2933 0.034
0.2966 0.031
0.3000 0.031
0.3033 0.028
0.3066 0.028
0.3100 0.028
0.3133 0.028
0.3166 0.025
0.3200 0.025



0.3233 0.028
0.3266 0.022
0.3300 0.022
0.3333 0.022

* .3500 0.018
W.3666 0.015

0.3833 0.012
0.4000 0.012
0.4166 0.009
0.4333 0.009
0.4500 0.009
0.4666 0.009
0.4833 0.006
0.5000 0.006
0.5166 0.006
0.5333 0.006
0.5500 0.006
0.5666 0.006
0.5833 0.006
0.6000 0.003
0.6166 0.006
0.6333 0.003
0.6500 0.003
0.6666 0.003
0.6833 0.003
0.7000 0.006
0.7166 0.003
0.7333 0.003
0.7500 0.003
0.7666 0.003
0.7833 0.003
0.8000 0.003
0.8166 0.003
0.8333 0.006
0.8500 0.003
0.8666 0.003
0.8833 0.003
0.9000 0.003
0.9166 0.003
0.9333 0.003
0.9500 0.003
0.9666 0.003
0.9833 0.003
1.0000 0.003
1.2000 0.000
1.4000 -0.003
1.6000 -0.006



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
Version 1.10

09/25/92 15120W'

TEST DESCRIPTION

Data set ........... a:\mw3lt7.in
Data set title ..... EAFB - Monitoring Well 31, Test 7

Knowns and Constants:
No. of data points ................... 136
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 5.42
Well screen length .................. 5
Static height of water in well ...... 5.42
Log(Re/Rw) .......................... 2.023
A, B, C ............................. 0.000, 0.000, 1.498

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.9244E-003
yO = 0.OOOOE+000

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.21737E-002
yO = 1.95754E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 1.958E+000 4.OOOE-001 3.546E-003
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SE1000C
Environmental Logger

09/02 18:49

Unit# 00856 Test 8

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 14:57:32

Elapsed Time INPUT 1

0.0000 -0.056
0.0033 3.167
0.0066 0.072
0.0100 1.605
0.0133 1.228
0.0166 1.212
0.0200 1.240
0.0233 1.202
0.0266 1.190
0.0300 1.180
0.0333 1.168
0.0366 1.155
0.0400 1.136
0.0433 1.136
0.0466 1.124
0.0500 1.130
0.0533 1.095
0.056G 1.089
0.0600 1.073
0.0633 1.064
0.0666 1.051
0.0700 1.042
0.0733 1.029
0.0766 1.017
0.0800 1.007
0.0833 0.991
0.0866 0.988
0.0900 0.976
0.0933 0.969
0.0966 0.957
0.1000 0.947
0.1033 0.938
0.1066 0.928
0.1100 0.919
0.1133 0.910
0.1166 0.900
0.1200 0.894



0.1233 0.869
0.1266 0.865
0.1300 0.856
0.1333 0.847. .1366 0.837

0.1400 0.828
0.1433 0.821
0.1466 0.812
0.1500 0.802
0.1533 0.793
0.1566 0.787
0.1600 0.777
0.1633 0.771
0.1666 0.762
0.1700 0.752
0.1733 0.746
0.1766 0.739
0.1800 0.730
0.1833 0.724
0.1866 0.714
0.1900 0.708
0.1933 0.699
0.1966 0.692
0.2000 0.686
0.2033 0.677
0.2066 0.670
0.2100 0.664
0.2133 0.654
0.2166 0.648.0.2200 0.642
0.2233 0.636
0.2266 0.629
0.2300 0.623
0.2333 0.617
0.2366 0.610
0.2400 0.601
0.2433 0.598
0.2466 0.591
0.2500 0.582
0.2533 0.576
0.2566 0.569
0.2600 0.563
0.2633 0.560
0.2666 0.554
0.2700 0.547
0.2733 0.541
0.2766 0.535
0.2800 0.529
0.2833 0.522
0.2866 0.516
0.2900 0.513
0.2933 0.506
0.2966 0.500
0.3000 0.494
0.3033 0.488
0.3066 0.481
0.3100 0.478
0.3133 0.472
0.3166 0.466
0.3200 0.459



0.3233 0.456
0.3266 0.450
0.3300 0.447
0.3333 0.440
0.3500 0.412
0.3666 0.390
0.3833 0.365
0.4000 0.343
0.4166 0.321
0.4333 0.302
0.4500 0.283
0.4666 0.264
0.4833 0.245
0.5000 0.233
0.5166 0.217
0.5333 0.204
0.5500 0.192
0.5666 0.179
0.5833 0.166
0.6000 0.157
0.6166 0.148
0.6333 0.138
0.6500 0.129
0.6666 0.119
0.6833 0.113
0.7000 0.107
0.7166 0.100
0.7333 0.094
0.7500 0.088
0.7666 0.081
0.7833 0.078
0.8000 0.072
0.8166 0.069
0.8333 0.066
0.8500 0.059
0.8666 0.056
0.8833 0.053
0.9000 0.053
0.9166 0.050
0.9333 0.047
0.9500 0.044
0.9666 0.040
0.9833 0.040
1.0000 0.037
1.2000 0.012
1.4000 0.000
1.6000 -0.006
1.8000 -0.009
2.0000 -0.012
2.2000 -0.015
2.4000 -0.018

o
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SE1000C
Environmental Logger

09/02 18:52

Unit# 00856 Test 9 0

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 15:05:40

Elapsed Time INPUT 1

0.0000 0.000
0.0033 -0.006
0.0066 0.003
0.0100 2.833
0.0133 -1.791
0.0166 1.416
0.0200 1.259
0.0233 1.190
0.0266 1.146
0.0300 1.124
0.0333 1.108
0.0366 1.105
0.0400 1.089
0.0433 1.080
0.0466 1.061
0.0500 1.051
0.0533 1.039
0.0566 1.029
0.0600 1.017
0.0633 1.007
0.0666 0.995
0.0700 0.982
0.0733 0.973
0.0766 0.963
0.0800 0.950
0.0833 0.941
0.0866 0.928
0.0900 0.919
0.0933 0.910
0.0966 0.900
0.1000 0.891
0.1033 0.881
0.1066 0.872
0.1100 0.862
0.1133 0.853
0.1166 0.843
0.1200 0.834



0.1233 0.828
0.1266 0.818
0.1300 0.806
0.1333 0.796
0.1366 0.790
0.1400 0.784
0.1433 0.774
0.1466 0.768
0.1500 0.758
0.1533 0.749
0.1566 0.743
0.1600 0.733
0.1633 0.727
0.1666 0.717
0.1700 0.708
0.1733 0.702
0.1766 0.692
0.1800 0.689
0.1833 0.680
0.1866 0.673
0.1900 0.667
0.1933 0.658
0.1966 0.651
0.2000 0.642
0.2033 0.639
0.2066 0.629
0.2100 0.623
0.2133 0.617
0.2166 0.610
0.2200 0.601
0.2233 0.598
0.2266 0.588
0.2300 0.582
0.2333 0.576
0.2366 0.569
0.2400 0.563
0.2433 0.557
0.2466 0.551
0.2500 0.544
0.2533 0.538
0.2566 0.532
0.2600 0.529
0.2633 0.519
0.2666 0.513
0.2700 0.510
0.2733 0.503
0.2766 0.497
0.2800 0.491
0.2833 0.484
0.2866 0.481
0.2900 0.475
0.2933 0.469
0.2966 0.466
0.3000 0.459
0.3033 0.453
0.3066 0.450
0.3100 0.443
0.3133 0.437
0.3166 0.431
0.3200 0.428



0.3233 0.421
0.3266 0.418
0.3300 0.412
0.3333 0.409
0.3500 0.384
0.3666 0.358
0.3833 0.333
0.4000 0.314
0.4166 0.292
0.4333 0.273
0.4500 0.258
0.4666 0.242
0.4813 0.223
0.5000 0.210
0.5166 0.198
0.5333 0.185
0.5500 0.173
0.5666 0.163
0.5833 0.151
0.6000 0.144
0.6166 0.135
0.6333 0.125
0.6500 0.119
0.6666 0.113
0.6833 0.107
0.7000 0.100
0.7166 0.094
0.7333 0.088
0.7500 0.085
0.7666 0.078
0.7833 0.075
0.8000 0.072
0.8166 0.069
0.8333 0.066
0.8500 0.062
0.8666 0.059
0.8833 0.056
0.9000 0.053
0.9166 0.053
0.9333 0.050
0.9500 0.047
0.9666 0.047
0.9833 0.044
1.0000 0.040
1.2000 0.022
1.4000 0.012
1.6000 0.006
1.8000 0.003
2.0000 0.000
2.2000 0.000
2.4000 -0.003
2.6000 -0.003
2.8000 -0.003
3.0000 -0.006
3.2000 -0.006
3.4000 -0.009
3.6000 -0.006
3.8000 -0.006

3.00 -0.006| III II



A Q T E S O L V R E S U L T S
Version 1.10

p25/92 16:24:39

TEST DESCRIPTION

Data set ........... a:\mwl6t9.in
Data set title ..... EAFB - Monitoring Well 16, Test 9

Knowns and Constants:
No. of data points ................... 141
Radius of well casing ............... 0.08333
Radius of well ....................... 0.3333
Aquifer saturated thickness ......... 3.76
Well screen length ................... 3.76
Static height of water in well ...... 3.76
Log(Re/Rw) .......................... 1.744
A, B, C ............................. 0.000, 0.000, 1.348

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.2772E-003
yO = -5.5992E-282

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 5.49911E-003
yO = 1.19822E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 1.198E+000 2.OOOE+000 1.295E-003
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HW15 TEST1
SE1000C

Environmental Logger
09/02 18:34

nit# 00856 Test 10

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 15:27:52

Elapsed Time INPUT 1

0.0000 -0.072
0.0033 -0.025
0.0066 2.912
0.0100 0.330
0.0133 1.505
0.0166 1.193
0.0200 1.183. 0.0233 0.979
0.0266 0.850
0.0300 0.834
0.0333 0.758
0.0366 0.654
0.0400 0.604
0.0433 0.569
0.0466 0.506
0.0500 0.450
0.0533 0.412
0.0566 0.355
0.0600 0.333
0.0633 0.295
0.0666 0.267
0.0700 0.270
0.0733 0.210
0.0766 0.195
0.0800 0.179
0.0833 0.163
0.0866 0.154
0.0900 0.135
0.0933 0.122
0.0966 0.110
0.1000 0.100
0.1033 0.091. 0.1066 0.085
0.1100 0.081
0.1133 0.075
0.1166 0.066
0.1200 0.059



0.1233 0.056
0.1266 0.053
0.1300 0.050
0.1333 0.047
0.1366 0.047
0.1400 0.044
0.1433 0.037
0.1466 0.034
0.1500 0.031
0.1533 0.028
0.1566 0.025
0.1600 0.028
0.1633 0.022
0.1666 0.022
0.1700 0.028
0.1733 0.022
0.1766 0.022
0.1800 0.02'
0.1833 0.018
0.1866 0.012
0.1900 0.022
0.1933 0.012
0.1966 0.012
0.2000 0.015
0.2033 0.018
0.2066 0.015
0.2100 0.015
0.2133 0.009
0.2166 0.012
0.2200 0.006
0.2233 0.009
0.2266 0.009
0.2300 0.009
0.2333 0.009
0.2366 0.009
0.2400 0.006
0.2433 0.003
0.2466 0.006
0.2500 0.009
0.2533 0.009
0.2566 0.009
0.2600 0.009
0.2633 0.009
0.2666 0.006
0.2700 0.006
0.2733 0.009
0.2766 0.003
0.2800 0.006
0.2833 0.006
0.2866 0.003
0.2900 0.006
0.2933 0.003
0.2966 0.006
0.3000 0.006
0.3033 0.003
0.3066 0.006
0.3100 0.003
0.3133 0.003
0.3166 0.006
0.3200 0.006



0.3233 0.006
0.3266 0.000
0.3300 -0.003
0.3333 0.003.0.3500 0.003
0.3666 0.003
0.3833 0.000
0.4000 0.003
0.4166 0.003
0.4333 0.003
0.4500 0.000
0.4666 0.000
0.4833 -0.003
0.5000 0.000
0.5166 0.003
0.5333 0.000
0.5500 0.003
0.5666 0.000
0.5833 0.003
0.6000 -0.003
0.6166 0.000
0.6333 0.003
0.6500 0.000
0.6666 0.000
0.6833 -0.003
0.7000 0.000
0.7166 -0.003
0.7333 -0.003
0.7500 0.000
0.7666 -0.003
0.7833 0.000
0.8000 -0.003
0.8166 -0.003
0.8333 -0.003
0.8500 0.003
0.8666 0.000
0.8833 0.000
0.9000 -0.003
0.9166 0.000
0.9333 -0.009
0.9500 0.000
0.9666 0.000
0.9833 -0.003
1.0000 -0.009
1.2000 -0.003
1.4000 0.003
1.6000 -0.012



A Q T E S O L V R E S U L T S
Version 1.10

09/28/92 09:18:22

TEST DESCRIPTION

Data set ........... a:\mwlStlO.in
Data set title ..... EAFB - Monitoring Well 15, Test 10

Knowns and Constants:
No. of data points ................... 108
Radius of well casing ............... 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 4.22
Well screen length ................... 4.22
Static height of water in well ...... 4.22
Log(Re/Rw) .......................... 1.836
A, B, C ............................. 0.000, 0.000, 1.409

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.3189E-002
yO = 7.7468E-304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 6.31889E-002
yO = 2.61070E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 2.611E+000 2.OOOE-001 6.077E-004

TYPE CURVE DATA i

K = 4.52290E-002
yO = 2.02127E+000



Time Drawdown Time Drawdown Time Drawdown
----------------- ---------- ---------- ---------- ---------- ----------

wO0E+O00 2.021E+000 2.OOOE-001 5.072E-003
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,MW15 TEST2
SEi00oC

Environmental Logger
09/02 18:55

ikit# 00856 Test 11

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 15:32:43

Elapsed Time INPUT 1
0.0000 -0.003
0.0033 -0.003
0.0066 -0.003

0.0100 0.135
0.0133 2.707
0.0166 -1.057

~0.0200 1.524
.0233 1.114

0.0266 1.117
0.0300 1.007
0.0333 0.869
0.0366 0.856
0.0400 0.780
0.0433 0.717
0.0466 0.648
0.0503 0.579
0.0533 0.569
0.0566 0.494
0.0600 0.494
0.0633 0.393
0.0666 0.314
0.0700 0.302
0.0733 0.280
0.0766 0.251
0.0800 0.229
0.0823 0.207
0.0866 0.188
0.0900 0.173
0.0933 0.157
0.0966 0.144
0.1000 0.132
0.1033 0.122
0.1066 0.113
0.1100 0.103
0.1133 0.094
0.1166 0.088
0.1200 0.081



0.1233 0.078
0.1266 0.072
0.1300 0.069
0.1333 0.062
0.1366 0.059
0.1400 0.056
0.1433 0.053
0.1466 0.050
0.1500 0.047
0.1533 0.044
0.1566 0.040
0.1600 0.040
0.1633 0.037
0.1666 0.034
0.1700 0.034
0.1733 0.034
0.1766 0.034
0.1800 0.031
0.1833 0.028
0.1866 0.031
0.1900 0.028
0.1933 0.028
0.1966 0.028
0.2000 0.025
0.2033 0.025
0.2066 0.025
0.2100 0.025
0.2133 0.025
0.2166 0.025
0.2200 0.022
0.2233 0.022
0.2266 0.022
0.2300 0.022
0.2333 0.022
0.2366 0.022
0.2400 0.022
0.2433 0.018
0.2466 0.018
0.2500 0.018
0.2533 0.018
0.2566 0.018
0.2600 0.018
•.2633 0.018
-. 2666 0.015
0.2700 0.018
0.2733 0.018
0.2766 0.018
0.2800 0.015
0.2833 0.015
0.2866 0.015
0.2900 0.015
0.2933 0.015
0.2966 0.015
0.3000 0.015
0.3033 0.015
0.3066 0.015
0.3100 0.015
0.3133 0.015
0.3166 0.015
0.3200 0.015



0.3233 0.012
0.3266 0.015
0.3300 0.015
0.3333 0.012

* 350 o0.012
.3666 0.012

0.3833 0.012
0.4000 0.012
0.4166 0.009
0.4333 0.012
0.4500 0.012
0.4666 0.012
0.4833 0.012
0.5000 0.009
0.5166 0.009
0.5333 0.012
0.5500 0.009
0.5666 0.009
0.5833 0.009
0.6000 0.009
0.6166 0.009
0.6333 0.009
0.6500 0.009
0.6666 0.009
0.6833 0.009
0.7000 0.009
0.7166 0.009
0.7333 0.009
0.7500 0.009
0.7666 0.009
0.7833 0.009
0.8000 0.009
0.8166 0.009
0.8333 0.009
0.8500 0.009
0.8666 0.009
0.8833 0.009
0.9000 0.009
0.9166 0.009
0.9333 0.009
0.9500 0.006
0.9666 0.009
0.9833 0.009
1.0000 0.012
1.2000 0.006
1.4000 0.006
1.6000 0.003
1.8000 0.006
2.0000 0.003



A Q T E S O L V R E S U L T S
Version 1.10

09/28/92 09:38:

TEST DESCRIPTION

Data set ........... mwl5tll.in
Data set title ..... EAFB - Monitoring Well 15, Test 11

Knowns and Constants:
No. of data points .................. 141
Radius of well casing ............... 0.08333
Radius of well ...................... 0.3333
Aquifer saturated thickness ......... 4.22
Well screen length .................. 4.22
Static height of water in well ...... 4.22
Log(Re/Rw) .......................... 1.836
A, B, C ............................. 0.000, 0.000, 1.409

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.9245E-002
yO = 6.6365E+265

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.92448E-002
yO = 1.50384E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 1.504E+000 2.OOOE-O01 8.333E-003
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MW14 TEST 1
SE1000C

Environmental Logger
09/03 07:28

Unit# 00856 Test 12

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 16:05:31

Elapsed Time INPUT 1

0.0000 -0.006
0.0033 1.908
0.0066 1.643
0.0100 0.991
0.0133 0.673
0.0166 0.362
0.0200 0.192
0.0233 0.091
0.0266 0.044
0.0300 0.034
0.0333 0.015
0.0366 0.028
0.0400 0.028
0.0433 0.025
0.0466 0.018
0.0500 0.018
0.0533 0.015
0.0566 0.018
0.0600 0.012
0.0633 0.015
0.0666 0.015
0.0700 0.012
0.0733 0.015
0.0766 0.012
0.0800 0.012
0.0833 0.012
0.0866 0.012
0.0900 0.009
0.0933 0.012
0.0966 0.012
0.1000 0.012
0.1033 0.009
0.1066 0.009
0.1100 0.009
0.1133 0.009
0.1166 0.009
0.1200 0.009



0.1233 0.009
0.1266 0.009
0.1300 0.006
0.1333 0.006
0.1366 0.006
0.1400 0.006
0.1433 0.006
0.1466 0.006
0.1500 0.006
0.1533 0.006
0.1566 0.006
0.1600 0.006
0.1633 0.006
0.1666 0.006
0.1700 0.006
0.1733 0.006
0.1766 0.006
0.1800 0.003
0.1833 0.003
0.1866 0.006
0.1900 0.003
0.1933 0.003
0.1966 0.003
0.2000 0.003
0.2033 0.003
0.2066 0.003
0.2100 0.003
0.2133 0.003
0.2166 0.003
0.2200 0.003
0.2233 0.003
0.2266 0.003
0.2300 0.003
0.2333 0.003
0.2366 0.006
0.2400 0.003
0.2433 0.003
0.2466 0.003
0.2500 0.003
0.2533 0.000
0.2566 0.003
0.2600 0.003
0.2633 0.003
0.2666 0.003
0.2700 0.003
0.2733 0.003
0.2766 0.003
0.2800 0.003
0.2833 0.003
0.2866 0.003
0.2900 0.003
0.2933 0.003
0.2966 0.003
0.3000 0.000
0.3033 0.000. 0.3066 0.003
0.3100 0.003
0.3133 0.000
0.3166 0.003
0.3200 0.003



0.3233 0.003
0.3266 0.003
0.3300 0.000
0.3333 0.003
0.3500 0.000
0.3666 0.000
0.3833 0.000
0.4000 -0.003
0.4166 -0.003
0.4333 0.000
0.4500 0.000
0.4666 -0.003
0.4833 -0.003
0.5000 0.000
0.5166 0.000
0.5333 0.000
0.5500 -0.003
0.5666 0.000
0.5833 -0.003
0.6000 -0.003
0.6166 0.000
0.6333 -0.003
0.6500 -0.003
0.6666 -0.003
0.6833 -0.003
0.7000 0.000
0.7166 0.000
0.7333 -0.003
0.7500 0.000
0.7666 0.000
0.7833 -0.003
0.8000 -0.003
0.8166 -0.006
0.8333 -0.003
0.8500 -0.003
0.8666 -0.006
0.8833 -0.003
0.9000 -0.006
0.9166 -0.003
0.9333 -0.003
0.9500 -0.003
0.9666 -0.003
0.9833 -0.003
1.0000 -0.003



AQTESOLV RESULTS
O Version 1.10

09/28/92 09:52:13

TEST DESCRIPTION

Data set ........... a:\mwl4tl2.in
Data set title ..... EAFB - Monitoring Well 14, Test 12

Knowns and Constants:
No. of data points ................... 95
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 4.6
Well screen length ................... 4.6
Static height of water in well ...... 4.6
Log(Re/Rw) .......................... 1.907
A, B, C ............................. 0.000, 0.000, 1.454

ANALYTICAL METHOD

Suwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.8162E-001
yo = 6.6365E+265

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.81619E-001
yO = 8.89135E+000

Time Drawdown Time Drawdown Time Drawdown
------------------ ---------- ---------- ---------- ---------- ----------

0.OOOE+000 8.891E+000 5.OOOE-002 5.009E-004
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.MW 14 TEST2
SE1000C

Environmental Logger
09/03 07:31

. it# 00856 Test 13

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 16:11:14

Elapsed Time INPUT 1

0.0000 0.059
0.0033 1.564
0.0066 0.727
0.0100 0.406
0.0133 0.406
0.0166 0.245
0.0200 0.129
0.0233 0.066
0.0266 0.050
0.0300 0.056
0.0333 0.040
0.0366 0.047
0.0400 0.059
0.0433 0.066
0.0466 0.066
0.0500 0.040
0.0533 0.034
0.0566 0.031
0.0600 0.034
0.0633 0.031
0.0666 0.031
0.0700 0.031
0.0733 0.031
0.0766 0.028
0.0800 0.028
0.0833 0.028
0.0866 0.028
0.0900 0.028
0.0933 0.028
0.0966 0.028
0.1000 0.028
0.1033 0.025
0.1066 0.025
0.1100 0.025
0.1133 0.025
0.1166 0.025
0.1200 0.025



0.1233 0.025
0.1266 0.025
0.1300 0.025
0.1333 0.022
0.1366 0.022
0.1400 0.025
0.1433 0.022
0.1466 0.022
0.1500 0.022
0.1533 0.022
0.1566 0.022
0.1600 0.022
0.1633 0.022
0.1666 0.022
0.1700 0.022
0.1733 0.022
0.1766 0.022
0.1800 0.022
0.1833 0.022
0.1866 0.022
0.1900 0.018
0.1933 0.022
0.1966 0.022
0.2000 0.018
0.2033 0.018
0.2066 0.018
0.2100 0.018
0.2133 0.018
0.2166 0.018
0.2200 0.018
"1.2233 0.018

0.2266 0.018
0.2300 0.018
0.2333 0.018
0.2366 0.018
0.2400 0.018
0.2433 0.018
0.2466 0.018
0.2500 0.018
0.2533 0.015
0.2566 0.018
0.2600 0.018
0.2633 0.015
0.2666 0.015
0.2700 0.018
0.2733 0.018
0.2766 0.015
0.2800 0.018
0.2833 0.018
0.2866 0.018
0.2900 0.018
0.2933 0.018
0.2966 0.015
0.3000 0.015
0.3033 0.015
0.3066 0.015
0.3100 0.015
0.3133 0.015
0.3166 0.015
0.3200 0.015



0 0.l

0.3233 0.015
0.3266 0.015
0.3300 0.015
0.3333 0.015

0.3500 0.015
0.3666 0.015
0.3833 0.015
0.4000 0.015
0.4166 0.015
0.4333 0.015
0.4500 0.012
0.4666 0.012
0.4833 0.015
0.5000 0.015
0.5166 0.012
0.5333 0.012
0.5500 0.012
0.5666 0.012
0.5833 0.012
0.6000 0.012
0.6166 0.012
0.6333 0.012
0.6500 0.012
0.6666 0.012
0.6833 0.012
0.7000 0.012
0.7166 0.012
0.7333 0.012
0.7500 0.009
0.7666 0.012
0.7833 0.009
0.8000 0.009
0.8166 0.012
0.8333 0.012
0.8500 0.009
0.8666 0.012
0.8833 0.012
0.9000 0.003
0.9166 0.012
0.9333 0.009
0.9500 0.012
0.9666 0.012
0.9833 0.009
1.0000 0.009



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
Version 1.10 0

09/28/92 10:04:19

TEST DESCRIPTION

Data set ........... a:\mwl4tl3.in
Data set title ..... EAFB - Monitoring Well 14, Test 13

Knowns and Constants:
No. of data points ................... 140
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 4.6
Well screen length ................... 4.6
Static height of water in well ...... 4.6
Log(Re/Rw) .......................... 1.907
A, B, C ............................. 0.000, 0.000, 1.454

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.3967E-001
yO = 6.6365E+265

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.39667E-001

yO = 2.61401E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 2.614E+000 3.OOOE-002 1.768E-002

0
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MW 12 TEST1
SE1000C

Environmental Logger
09/03 07:37

Unit# 00856 Test 14

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 16:27:47

Elapsed Time INPUT 1
--- m--- --- - -- - - -

0.0000 -0.025
0.0033 2.122
0.0066 0.601
0.0100 1.335
0.0133 1.023
0.0166 0.859
0.0200 0.774
0.0233 0.661
0.0266 0.576
0.0300 0.519
0.0333 0.453
0.0366 0.393
0.0400 0.340
0.0433 0.292
0.0466 0.248
0.0500 0.214
0.0533 0.179
0.0566 0.151
0.0600 0.125
0.0633 0.103
0.0666 0.085
0.0700 0.069
0.0733 0.056
0.0766 0.044
0.0800 0.034
0.0833 0.028
0.0866 0.022
0.0900 0.015
0.0933 0.012
0.0966 0.009
0.1000 0.006
0.1033 0.006
0.1066 0.003
0.1100 0.000
0.1133 0.003
0.1166 0.000
0.1200 0.000



0.1233 0.000
0.1266 0.000
0.1300 -0.003
0.1333 -0.003
0.1366 -0.003
0.1400 -0.003
0.1433 -0.003
0.1466 -0.003
0.1500 -0.003
0.1533 -0.003
0.1566 -0.003
0.1600 -0.003
0.1633 -0.003
0.1666 -0.006
0.1700 -0.006
0.1733 -0.006
0.1766 -0.006
0.1800 -0.006
0.1833 -0.006
0.1866 -0.006
0.1900 -0.006
0.1933 -0.006
0.1966 -0.006
0.2000 -0.006
0.2033 -0.006
0.2066 -0.006
0.2100 -0.006
0.2133 -0.006
0.2166 -0.006
0.2200 -0.006
0.2233 -0.006
0.2266 -0.006
0.2300 -0.006
0.2333 -0.006
0.2366 -0.006
0.2400 -0.006
0.2433 -0.006
0.2466 -0.006
0.2500 -0.006
0.2533 -0.006
0.2566 -0.009
0.2600 -0.006
0.2633 -0.006
0.2666 -0.006
0.2700 -0.006
0.2733 -0.006
0.2766 -0.006
0.2800 -0.006
0.2833 -0.009
0.2866 -0.006
0.2900 -0.006
0.2933 -0.006
0.2966 -0.009
0.3000 -0.006
0.3033 -0.009
0.3066 -0.006
0.3100 -0.009
0.3133 -0.006
0.3166 -0.009
0.3200 -0.009



0.3233 -0.006
0.3266 -0.009
0.3300 -0.009
0.3333 -0.006
0.3500 -0.006
0.3666 -0.009
0.3833 -0.009
0.4000 -0.009
0.4166 -0.009
0.4333 -0.009
0.4500 -0.009
0.4666 -0.009
0.4833 -0.009
0.5000 -0.009
0.5166 -0.009
0.5333 -0.009
0.5500 -0.009
0.5666 -0.009
0.5833 -0.009
0.6000 -0.009
0.6166 -0.009
0.6333 -0.012
0.6500 -0.009
0.6666 -0.009
0.6833 -0.009
0.7000 -0.009
0.7166 -0.009
0.7333 -0.009
0.7500 -0.009
0.7666 -0.009
0.7833 -0.009
0.8000 -0.009
0.8166 -0.009
0.8333 -0.009
0.8500 -0.009
0.8666 -0.009
0.8833 -0.009
0.9000 -0.012
0.9166 -0.012
0.9333 -0.009
0.9500 -0.009
0.9666 -0.012
0.9833 -0.012
1.0000 -0.0.2_-



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
02/ Version 1.10

~28/92 10:19:08

TEST DESCRIPTION

Data set ........... a:\mw12t14.in
Data set title ..... EAFB - Monitoring Well 12, Test 14

Knowns and Constants:
No. of data points .................. 33
Radius of well casing ............... 0.08333
Radius of well ...................... 0.3333
Aquifer saturated thickness ......... 3.5
Well screen length .................. 3.5
Static height of water in well ...... 3.5
Log(Re/Rw) .......................... 1.688
A, B, C ............................. 0.000, 0.000, 1.309

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.5740E-002
yO = 6.6365E+265

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 7.57398E-002

yO = 1.86601E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 1.866E+000 1.200E-001 8.193E-003
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MW12 TEST2
SE1000C

Environmental Logger
09/03 07:47

lOnit# 00856 Test 15

Setups: INPUT 1
------------- ---------

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 16:33:03

Elapsed Time INPUT 1

0.0000 -0.012
0.0033 0.377
0.0066 2.333
0.0100 -0.163
0.0133 1.136
0.0166 0.969
0.0200 0.850
0.0233 0.746
0.0266 0.654
0.0300 0.576
0.0333 0.516
0.0366 0.437
0.0400 0.384
0.0433 0.327
0.0466 0.286
0.0500 0.242
0.0533 0.207
0.0566 0.173
0.0600 0.147
0.0633 0.122
0.0666 0.103
0.0700 0.088
0.0733 0.072
0.0766 0.059
0.0800 0.050
0.0833 0.040
0.0866 0.034
0.0900 0.031
0.0933 0.025
0.0966 0.022
0.1000 0.018
0.1033 0.018. 0.1066 0.015
0.1100 0.015
0.1133 0.012
0.1166 0.012
0.1200 0.009



0.1233 0.009
0.1266 0.009
0.1300 0.009
0.1333 0.009
0.1366 0.006
0.1400 0.009
0.1433 0.009
0.1466 0.009
0.1500 0.006
0.1533 0.006
0.1566 0.006
0.1600 0.006
0.1633 0.006
0.1666 0.006
0.1700 0.006
0.1733 0.003
0.1766 0.006
0.1800 0.006
0.1833 0.003
0.1866 0.006
0.1900 0.006
0.1933 0.003
0.1966 0.003
0.2000 0.003
0.2033 0.006
0.2066 0.003
0.2100 0.003
0.2133 0.003
0.2166 0.003
0.2200 0.003
0.2233 0.003
0.2266 0.003
0.2300 0.003
0.2333 0.006
0.2366 0.003
0.2400 0.003
0.2433 0.003
0.2466 0.003
0.2500 0.003
0.2533 0.003
0.2566 0.003
0.2600 0.003
0.2633 0.003
0.2666 0.003
0.2700 0.003
0.2733 0.003
0.2766 0.003
0.2800 0.000
0.2833 0.000
0.2866 0.003
0.2900 0.003
0.2933 0.003
0.2966 0.003
0.3000 0.003
0.3033 0.003
0.3066 0.003
0.3100 0.003
0.3133 0.003
0.3166 0.003
0.3200 0.000



0.3233 0.000
0.3266 0.000
0.3300 0.003
0.3333 0.003
0.3500 0.003
0.3666 0.000
0.3833 0.000
0.4000 0.003
0.4166 0.000
0.4333 0.000
0.4500 0.000
0.4666 0.000
0.4833 0.000
0.5000 0.000
0.5166 0.000
0.5333 0.000
0.5500 0.000
0.5666 0.000
0.5833 0.000
0.6000 0.000
0.6166 0.000
0.6333 0.000
0.6500 0.000
0.6666 0.000
0.6833 0.000
0.7000 0.000
0.7166 0.000
0.7333 0.000
0.7500 0.000
0.7666 0.000
0.7833 0.000
0.8000 0.000
0.8166 0.000
0.8333 0.000
0.8500 0.000
0.8666 0.000
0.8833 0.000
0.9000 0.000
0.9166 0.000
0.9333 0.000
0.9500 0.000
0.9666 0.000
0.9833 0.000
1.0000 0.000
1.2000 -0.003



AQT ESO LV RESULTS
Version 1.10 10 9

09/28/92 10:27:4

TEST DESCRIPTION

Data set ........... a:\mwl2tl5.in
Data set title ..... EAFB - Monitoring Well 12, Test 15

Knowns and Constants:
No. of data points ................... 96
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 3.5
Well screen length ................... 3.5
Static height of water in well ...... 3.5
Log(Re/Rw) .......................... 1.688
A, B, C ............................. 0.000, 0.000, 1.309

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.5600E-002
y0 = 6.6365E+265

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 7.55995E-002

yO = 1.97242E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 1.972E+000 1.400E-001 3.546E-003
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SE1000C 15

Environmental Logger
09/03 07:51 . O

Unit# 00856 Test 16

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 17:08:01

Elapsed Time INPUT 1

0.0000 0.018
0.0033 6.911
0.0066 4.823
0.0100 5.324
0.0133 2.566
0.0166 2.651
0.0200 1.536
0.0233 1.586
0.0266 1.268
0.0300 1.731
0.0333 1.662
0.0366 1.432
0.0400 1.146
0.0433 0.976
0.0466 0.831
0.0500 0.686
0.0533 0.582
0.0566 0.484
0.0600 0.402
0.0633 0.336
0.0666 0.286
0.0700 0.239
0.0733 0.201
0.0766 0.173
0.0800 0.141
0.0833 0.119
0.0866 0.103
0.0900 0.085
0.0933 0.078
0.0966 0.069
0.1000 0.066
0.1033 0.059
0.1066 0.056
0.1100 0.056
0.1133 0.047
0.1156 0.044
0.1200 0.040



0.1233 0.040
0.1266 0.040
0.1300 0.037
0.1333 0.034.0.1366 0.037
0.1400 0.034
0.1433 0.031
0.1466 0.031
0.1500 0.034
0.1533 0.031
0.1566 0.031
0.1600 0.031
0.1633 0.031
0.1666 0.025
0.1700 0.031
0.1733 0.031
0.1766 0.031
0.1800 0.031
0.1833 0.028
0.1866 0.028
0.1900 0.028
0.1933 0.028
0.1966 0.028
0.2000 0.031
0.2033 0.031
0.2066 0.031
0.2100 0.028
0.2133 0.028
0.2166 0.031
0.2200 0.031
0.2233 0.028
0.2266 0.031
0.2300 0.031
0.2333 0.031
0.2366 0.031
0.2400 0.031
0.2433 0.031
0.2466 0.031
0.2500 0.031
0.2533 0.031
0.2566 0.031
0.2600 0.031
0.2633 0.031
0.2666 0.031
0.2700 0.031
0.2733 0.031
0.2766 0.034
0.2800 0.031
0.2833 0.031
0.2866 0.031
0.2900 0.031
0.2933 0.031
0.2966 0.031
0.3000 0.031
0.3033 0.031
0.3066 0.031
0.3100 0.031
0.3133 0.028
0.3166 0.031
0.3200 0.031



0.3233 0.031
0.3266 0.031
0.3300 0.031
0.3333 0.031
0.3500 0.031
0.3666 0.028
0.3833 0.031
0.4000 0.031
0.4166 0.031
0.4333 0.028
0.4500 0.028
0.4666 0.028
0.4833 0.031
0.5000 0.031
0.5166 0.031
0.5333 0.031
0.5500 0.031
0.5666 0.028
0.5833 0.031
0.6000 0.028
0.6166 0.031
0.6333 0.031
0.6500 0.031
0.6666 0.031
0.6833 0.031
0.7000 0.031
0.7166 0.031
0.7333 0.031
0.7500 0.031
0.7666 0.028
0.7833 0.028
0.8000 0.031
0.8166 0.031
0.8333 0.031
0.8500 0.034
0.8666 0.028
0.8833 0.028
0.9000 0.028
0.9166 0.028
0.9333 0.034
0.9500 0.028
0.9666 0.031
0.9833 0.028
1.0000 0.028
1.2000 0.028
1.4000 0.028
1.6000 0.028
1.8000 0.028
2.0000 0.028
2.2000 0.028
2.4000 0.028
2.6000 0.028
2.8000 0.028
3.0000 0.025
3.2000 0.028;•;;%;-;• %;,;,; U; ;;±; ;<O



AQTES OLV RESULTS
8 Version 1.10

28/92 10:40:07

TEST DESCRIPTION

Data set ........... a:\mw5tl6.in
Data set title ..... EAFB - Monitoring Well 5, Test 16

Knowns and Constants:
No. of data points ................... 151
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 14.35
Well screen length ................... 14.35
Static height of water in well ...... 14.35
Log(Re/Rw) ........................... 2.873
A, B, C ............................. 0.000, 0.000, 2.400

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.0123E-002
yO = 6.6365E+265

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.68784E-002

yO = 9.72246E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 9.722E+000 1.200E-001 1.670E-002

OE CURVE DATA

K = 3.68784E-002
yO = 9.72246E+000



Time Drawdown Time Drawdown Time Drawdown
------------------ ---------- ---------- ---- ----- ---------- ----------

O.OOOE+O00 9.722E+000 1.200E-001 1.670E-002
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SE1000C
Environmental Logger

09/03 07:54

Unit# 00856 Test 17

Setups: INPUT 1
------------ ---------

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 17:17:31

Elapsed Time INPUT 1

0.0000 3.586
0.0033 7.311
0.0066 6.612
0.0100 4.143
0.0133 2.972
0.0166 2.175
0.0200 1.687
0.0233 1.294
0.0266 1.665
0.0300 1.536
0.0333 1.338
0.0366 1.098
0.0400 0.938
0.0433 0.796
0.0466 0.661
0.0500 0.532
0.0533 0.469
0.0566 0.377
0.0600 0.318
0.0633 0.258
0.0666 0.229
0.0700 0.182
0.0733 0.160
0.0766 0.113
0.0800 0.107
0.0833 0.094
0.0866 0.075
0.0900 0.066
C.0933 0.053
0.0966 0.040
0.1000 0.069
0.1033 0.047
0.1066 0.050
0.1100 0.037
0.1133 O.U31
0.1166 0.028
0.1200 0.028



0.1233 0.025
0.1266 0.022
0.1300 0.018
0.1333 0.015
0.1366 0.022
0.1400 0.018
0.1433 0.031
0.1466 0.031
0.1500 0.018
0.1533 0.022
0.1566 0.025
0.1600 0.018
0.1633 0.018
0.1666 0.018
0.1700 0.018
0.1733 0.015
0.1766 0.018
0.1800 0.018
0.1833 0.018
0.1866 0.018
0.1900 0.018
0.1933 0.018
0.1966 0.015
0.2000 0.015
0.2033 0.015
0.2066 0.015
0.2100 0.015
0.2133 0.015
0.2166 0.015
0.2200 0.015
0.2233 0.012
0.2266 0.012
0.2300 0.012
0.2332 0.015
0.2366 0.015
0.2400 0.015
0.2433 0.015
0.2466 0.015
0.2500 0.012
0.2533 0.015
0.2566 0.015
0.2600 0.015
0.2633 0.015
0.2666 0.015
0.2700 0.015
0.2733 0.015
0.2766 0.015
0.2800 0.015
0.2833 0.015
0.2866 0.015
0.2900 0.012
0.2933 0.012
0.2966 0.012
0.3000 0.015
0.3033 0.012
0.3066 0.012
0.3100 0.012
0.3133 0.012
0.3166 0.012
0.3200 0.012



0.3233 0.012
0.3266 0.012
0.3300 0.012
0.3333 0.015
0.3500 0.012
0.3666 0.015
0.3833 0.012
0.4000 0.012
0.4166 0.012
0.4333 0.006
0.4500 0.012
0.4666 0.015
0.4833 0.012
0.5000 0.012
0.5166 0.012
0.5333 0.012
0.5500 0.012
0.5666 0.012
0.5833 0.012
0.6000 0.012
0.6166 0.012
0.6333 0.012
0.6500 0.012
0.6666 0.015
0.6833 0.012
0.7000 0.012
0.7166 0.012
0.7333 0.012
0.7500 0.012
0.7666 0.012
0.7833 0.012
0.8000 0.012
0.8166 0.012
0.8333 0.012
0.8500 0.012
0.8666 0.012
0.8833 0.012
0.9000 0.012
0.9166 0.012
0.9333 0.015
0.9500 0.012
0.9666 0.012
0.9833 0.012
1.0000 0.012
1.2000 0.015
1.4000 0.015
1.6000 0.015
1.8000 0.015
2.0000 -0.006
2.2000 0.015
2.4000 0.015
2.6000 0.015
2.8000 0.015
3.0000 0.015
3.2000 0.015
3.4000 0.015
3.6000 0.012
3.8000 0.003
4.0000 0.003



AQTESOLV RES U LTS
Version 1.10

09/28/92 11:05:39

TEST DESCRIPTION

Data set ........... mw5tl7.in
Data set title ..... EAFB - Monitoring Well 5, Test 17

Knowns and Constants:
No. of data points ................... 154
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 14.35
Well screen length ................... 14.35
Static height of water in well ...... 14.35
Log(Re/Rw) .......................... 2.873
A, B, C ............................. 0.000, 0.000, 2.400

ANALYTICAL METHOD

uwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.3745E-002
yo 0.OOOOE+000

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.76168E-002

yO = 8.18465E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 8.185E+000 1.200E-001 1.237E-002
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SE1000C
Environmental Logger

09/03 07:59

0nit# 00856 Test 18

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 17:57:23

Elapsed Time INPUT 1

0.0000 1.111
0.003- 3.976
0.0066 1.901
0.0100 0.503
0.0133 1.684
0.0166 1.379O 0.0200 1.237
0.0233 1.130
0.0266 0.941
0.0300 0.821
0.0333 0.717
0.0366 0.629
0.0400 0.551
0.0433 0.481
0.0466 0.421
0.0500 0.371
0.0533 0.324
0.0566 0.286
0.0600 0.251
0.0633 0.223
0.0666 0.195
0.0700 0.173
0.0733 0.154
0.0766 0.138
0.0800 0.122
0.0833 0.110
0.0866 0.100
0.0900 0.091
0.0933 0.081
0.0966 0.075
0.1000 0.072
0.1033 0.062
0.1066 0.056
0.1100 0.053
0.1133 0.053
0.1166 0.047
0.1200 0.040



0.1233 0.040
0.1266 0.037
0.1300 0.034
0.1333 0.031
0.1366 0 031
0.1400 0.028
0.1433 0.028
0.1466 0.025
0.1500 0.025
0.1533 0.025
0.1566 0.022
0.1600 0.022
0.1633 0.022
0.1666 0.022
0.1700 0.022
0.1733 0.018
0.1766 0.018
0.1800 0.018
0.1833 0.018
0.1866 0.015
0.1900 0.015
0.1933 0.015
0.1966 0.015
0.2000 0.012
0.2033 0.012
0.2066 0.012
0.2100 0.012
0.2133 0.012
0.2166 0.012
0.2200 0.012
0.2233 0.012
0.2266 0.012
0.2300 0.012
0.2333 0.009
0.2366 0.009
0.2400 0.012
0.2433 0.009
0.2466 0.009
0.2500 0.009
0.2533 0.009
0.2566 0.009
0.2600 0.009
0.2633 0.009
0.2666 0.009
0.2700 0.009
0.2733 0.009
0.2766 0.009
0.2800 0.009
0.2833 0.006
0.2866 0.006
0.2900 0.006
0.2933 0.006
0.2966 0.006
0.3000 0.006
0.3033 0.006
0.3066 0.006
0.3100 0.006
0.3133 0.006
0.3166 0.006
0.3200 0.006



0.3233 0.006
0.3266 0.006
0.3300 0.006
0.3333 0.006
0.3500 0.006
0.3666 0.003
0.3833 0.003
0.4000 0.003
0.4166 0.006
0.4333 0.003
0.4500 0.003
0.4666 0.000
0.4833 0.003
0.5000 0.003
0.5166 0.003
0.5333 0.003
0.5500 0.003
0.5666 0.003
0.5833 0.003
0.6000 0.000
0.6166 0.000
0.6333 0.003
0.6500 0.000
0.6666 0.003
0.6833 0.000
0.7000 0.000
0.7166 0.000
0.7333 0.000
0.7500 0.000
0.7666 0.000
0.7833 0.000
0.8000 0.000
0.8166 0.000
0.8333 0.000
0.8500 0.003
0.8666 0.000
0.8833 0.000
0.9000 0.000
0.9166 0.000
0.9333 0.000
0.9500 0.000
0.9666 0.000
0.9833 0.000
1.0000 0.003
1.2000 -0.003
1.4000 -0.003

0



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>•>>>>>>>>>>>>>>>

A Q T E S O L V R E S U L T SVersion i.io

09/28/92 v n11:169

TEST DESCRIPTION

Data set ........... a:\mwl3tl8.in
Data set title ..... EAFB - Monitoring Well 13, Test 18

Knowns and Constants:
No. of data points ................... 118
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 7.36
Well screen length ................... 5
Static height of water in well ...... 7.36
Log(Re/Rw) .......................... 2.196
A, B, C ............................. 0.000, 0.000, 1.498

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.6591E-002
yO = 0.OOOOE+000

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 6.60952E-002
yO = 2.98187E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 2.982E+000 2.OOOE-001 5.131E-004

TYPE CURVE DATA

K = 6.24777E-002
yO = 2.74037E+000



Time Drawdown Time Drawdown Time Drawdown

O.OOOE+000 2.740E+000 2.OOOE-001 7.577E-004



=C 8

CI - C,

M E-

%C'

go



SE1000C
Environmental Logger

09/03 08:02

lanit# 00856 Test 19

Setups: INPUT 1

Type Level (F)
Mode TOC
I.D. 00000

Reference 0.000
Linearity 0.000
Scale factor 10.010
Offset -0.130
Delay mSEC 50.000

Step 0 09/02 18:03:55

Elapsed Time INPUT 1

0.0000 -0.006
0.0033 0.982
0.0066 3.662
0.0100 0.721
0.0133 1.599
0.0166 1.530
0.0200 1.328
0.0233 1.130
0.0266 1.007
0.0300 0.881
0.0333 0.768
0.0366 0.673
0.0400 0.588
0.0433 0.516
0.0466 0.450
0.0500 0.393
0.0533 0.346
0.0566 0.305
0.0600 0.267
0.0633 0.236
0.0666 0.204
0.0700 0.182
0.0733 0.166
0.0766 0.144
0.0800 0.132
0.0833 0.116
0.0866 0.107
0.0900 0.094
0.0933 0.088
0.0966 0.078
0.1000 0.072
0.1033 0.066. 0.106C 0.059
0.1100 0.056
0.1133 0.053
0.1166 0.047
0.1200 0.047



0.1233 0.044
0.1266 0.037
0.1300 0.037
0.1333 0.034
0.1366 0.031
0.1400 0.031
0.1433 0.028
0.1466 0.028
0.1500 0.025
0.1533 0.025
0.1566 0.025
0.1600 0.025
0.1633 0.022
0.1666 0.022
0.1700 0.018
0.1733 0.018
0.1766 0.018
0.1800 0.018
0.1833 0.018
0.1866 0.018
0.1900 0.015
0.1933 0.015
0.1966 0.015
0.2000 0.015
0.2033 0.015
0.2066 0.015
0.2100 0.015
0.2133 0.012
0.2166 0.012
0.2200 0.012
0.2233 0.012
0.2266 0.009
0.2300 0.012
0.2333 0.012
0.2366 0.012
0.2400 0.012
0.2433 0.009
0.2466 0.009
0.2500 0.012
0.2533 0.009
0.2566 0.009
0.2600 0.009
0.2633 0.009
0.2666 0.009
0.2700 0.009
0.2733 0.009
0.2766 0.006
0.2800 0.009
0.2833 0.006
0.2866 0.006
0.2900 0.006
0.2933 0.006
0.2966 0.006
0.3000 0.006
0.3033 0.006
0.3066 0.006
0.3100 0.009
0.3133 0.006
0.3166 0.006
0.3200 0.006



0.3233 0.006
0.3266 0.006
0.3300 0.006
0.3333 0.006
0.3500 0.006
0.3666 0.006
0.3833 0.006
0.4000 0.003
0.4166 0.003
0.4333 0.003
0.4500 0.003
0.4666 0.003
0.4833 0.003
0.5000 0.003
0.5166 0.003
0.5333 0.003
0.5500 0.003
0.5666 0.003
0.5833 0.003
0.6000 0.003
0.6166 0.000
0.6333 0.000
0.6500 0.003
0.6666 0.003
0.6833 0.000
0.7000 0.000
0.7166 0.000
0.7333 0.000
0.7500 0.000
0.7666 0.000
0.7833 0.003
0.8000 0.000
0.8166 0.000
0.8333 0.000
0.8500 0.000
0.8666 0.000
0.8833 0.000
0.9000 0.003
0.9166 0.000
0.9333 0.000
0.9500 0.000
0.9666 0.000
0.9833 0.000
1.0000 0.000



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
Version 1.10

09/28/92 11:40:21

TEST DESCRIPTION

Data set ........... a:\mwl8tl9.in
Data set title ..... EAFB - Monitoring Well 13, Test 19

Knowns and Constants:
No. of data points ................... 120
Radius of well casing ................ 0.08333
Radius of well ........................ 0.3333
Aquifer saturated thickness ......... 7.36
Well screen length ................... 5
Static height of water in well ...... 7.36
Log(Re/Rw) .......................... 2.196
A, B, C ............................. 0.000, 0.000, 1.498

ANALYTICAL METHOD

Bouwer and Rice (unconfined aquifer slug test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.3222E-002
yO = 0.OOOOE+000

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 6.19572E-002

yO = 2.98538E+000

Time Drawdown Time Drawdown Time Drawdown

0.OOOE+000 2.985E+000 2.OOOE-001 8.838E-004
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Appendix G

0 CIVIL SURVEYING DATA



Elmendorf AFB - Operable Unit 5 - Monitoring Wells

_ _ Top of Seel T of PVC i Ground
Dcsigna__ on Northing Easiung Casing (cap Casin (W 1 Surfac next

S rmoved) remroved) I to Wel

GW 4A ft 2644454.49 1674775.40 135.321 134.791 132.9
GW 4A 806031.341 510472.562 41.246 41.084 1 40.51

GW 6A ft 2642648.49 1670730.39k 137.74 137.621 135.6
GW 6A m1 805480.871 509239.641 41.983 41.9471 41.33

NS3-02 ft 2643600.36 1673577.61 18.44I 117.98 115.3
NS3-02 m 805771.001 510107.476 36.101 35.960 35.14

NS3-03 ft 2643144.74 1672285.55 109.17[ 109.13 106.2
NS3-03 m 805632-128 509713.655 33.2751 33.263 32.37

NS3-06 ft 2644144.97 1672841.54 146.84 146.8
NS3-06 m 805936.999 509883.121 44.757 44.74

OUSMW-01 ft 2641440.14 1667083.49 136.82 136.41 134.1
OUSMW-O1 m 805112.565 538128.064 41.703 41.578 40.87

OU5MW-02 ft 2642493.14 1668573.89 141.67 140.95 139.2
OUSMW-02 m 805433.520 50R582.339 43.181 42.962 42.43

OUSMW-03 ft 2643187.22 1669747.10 148.11 147.58 145.7
OU5MW-03 mi 805645.076 508939.934 45.144 44.982 44.41

OU4MW-04 ft 2644187.86 1671146.14 157.46 157.09 154.8
OU4MW-04 lm 805950.072 509366.362 47.994 47.881 47.18

OU5MW-05 ft 2644958.94 1672552.29 157.82 157.29 155.3
OU4MW-05 Imj 806185.097 509794.958 48.104 47.942 47.34

OUSMW-06 ft 264519958 1674566.13 174.54 173.99 172.4
OU5MW-06 - 806258.445 510408.777 53.200 53.032 52.551

OU5MW-07 ft 2645421.29 1675634.89 179.97 179.42 177.4
OU5MW-07 m 1 806326.022 510734.536 54.855 54.687 54.07

OU5MW-08 ft 2644734.62 1675474.37 153.88 153.50 151.1
OU5MW-08 ml 806116.724 510685.609 46.903 46.787 46.06

OU5MW-09 ft 2643498.85 1672675.46 113.62 113.02 111.0
OU5MW-09 m 805740.061 509832.500 34.631 34.449 33.83

OU5MW-10 ft 2642902.03 1672025.94 106.08 105.25 103.5
OU5MW-10 m 805558.150 509634.526 32.333 32.080 31.55

OU5MW-I1 ft 2643322.68 1670837.17 153.501 152.95 151.9
OU5MW-11 m 805686.364 509272.188 46.787 46.619 46.30

OU5MW-12 ft 2641969.40 1670451.81 96.89 96.01 94.1
OU5MW-12 m 805273.884 509154.730 29.532 29.264 28.68

OUSMW-13 ft 2641783.28 1669909.23 91.39 90.81 88.6
OUSMW-13 m [ 805217.154 508989.351 27.856 27.679 27.01

DOWL Engineers - Revised, December 15, 1992



Elmendort AFB - Operable Unit 5 - Monitoring Wells

_Top of Steel Top of PVC Ground

Designation Northing Easting Casing (cap Casing (cap Surface next
! removed) rmioved) to WellP

OU5MW-14 ft 2641283.98 1669070.86, 85.52 84.97 83.0
OUSMW-14 r! 805064.967 508733.816 26.067 25.899 25.30

OU5MW-15 Ift 2640954.48 1668159.38 82.00 81.56 79.6
OU5MW-15 jm 804964.535 508455.996;. 24.994 24.860 24.26

OU5MW-16 ift 2640657.86 1667569.69' 77.98 77.29 75.4
OU5MW-16 !m 804874.125 508276.2581 i 23.768 23.558 22.98

OU5MW-17 Ift! 2640111.83 1666837.83 66.38 65.99 63.1
OU5MW-17 lmi 804707.695 508053.187 20.233 20.114 19.23

OUSMW-30 ift 2643719.87 1673208.63 1 117.60 117.29 114.7
OU5MW-30 m 805807.428 509995.010, 1 35.845 35.750 34.96

OUSMW-31 ftr 2644051.90 1674322.561 1215.73 125.16 123.5

OU5MW-31 mI 805908.631 510334.537 1 38.323 38.149 37.64

SPI-01 ftr 2640815.84 1667437.25 98.201 97.91 94.8
SPI-O1 i 8&4922.278 508235.8901 29.9311 29.843 28.89

SPI-02 ift 2641264.68 1669249.57 1 135.901 135.55 132.5
SPI-02 imr 805059.085 508483.4861 41.422 41.316 40.39

SP2/6-01 1ft 2643026.15 1670418.506 153.05 152-75 150.4
SP2/6-01 Im 805595.982 509144.5771 46.650 46.558 45.84

SP2/6-02 ft 2643046.73 1670706.581 i 144.31 144.19 141.3
SP2/6-02 in 805602.255 509232.384C 43.986 43.949 43.07

SP2/6-03 ft 2642951.72 1671070.88! 141.85 141.63 139.1
SP2/6-03 m 805573.295 509343.423! 43.236 43.169 42.40

SP2/6-04 ft 2642799.59I 1670895.121 140.49 140.44 137.9
SP2/6-04 'M 805526.9261 509289.851V 42821 42.8061 42.03

SP2/6-05 ft 2642393.82 1670442.281 136.03 135.811 133.1
SP2/6-05 Tm, 805403.247 509151.8251 41.462 41.395i 40.57

SP4-02 ft 2644118.12 1674413.02! 128.45 128.13 125.3
SP4-02 Im 805928.815 510362.109i 39.152 39.054 38.19

SP4/1 1-01 1ft 2644372.91 1674636.15i 134.58 134.30 131.3
SP4/ 1-01 Im 806006.475 510430.119: 41.020 40.935 40.02

SP4/11-03 'ft 2644727.921 1674238.07! 171.65 171.06 168.5
SP4/11-03 iM 806114.682 510308.7841 52.319 52.139 51.36

__ _ _ _ _L _ _ _ _ _ _ _ _ _ _ _ _ _

W-14 'ft 2644j78.29 1675043.470 135.35 135.16 133.7
W-14 im 806069.075 510554.271i 1 41.255 41.197 40.75

W-16 Ift 2642644.26 1670567.611 138.48 138.18 137.0
W-16 im 805479.581 509190.0261 P 42.209 42.117 41.76 O
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Elmendorf AFB - Operable Unit 5 - Piezometers

_ _ _ __ _Top of Steel
Designamon NorthinP Easting Ground SIremoved) SurfaceI o _____

OU5GW-25 ift 2643635.94 1673456.251 117.05 114.2
OU5GW-25 mI 805781.846 510070.4861 35.677 34.81

OUSGW-27 ft 2644303.85 1674882.701 133.71 130.9
OUSGW-27 m 805985.425 510505.2681 40.755 39.90

OU5GW-28 ft 2644379.37 1675291.121 136.54 133.0
OU5GW-28 M 806008.444 510629.755 1 41.617 40.54

OU5GW-29 ft 2644121.22 1674165.03 127.12 123.54
OU5GW-29 805929.760 510286.521+3

OU5GW-34 ft! 2642593.39 1671126.84 1 102.53 98.8
OU5GW-34 m 805464.076 509360.479 31.251 30.11

OU5GW-40 ft 2644431.24 1675424.27 138.01 134.6
OU5GW-40 m 806024.253 510670.339 42.066F 41.03

OU5GW-41 Ift 2643660.911 1675645.34 1 132.96 129.0
OU5GW-41 Im 805789.456 510737.7201 40.526 39.32

OU5GW-42 Ift 2643676.09i 1675132.72 1 126.26 123.7
OU5GW-42 1m 805794.0841 510581.4751 38.484 37.70

OU5GW-44 jft 2643775.97 1674666.371 124.86 121.3O OU5GW-44 m 805824.5281 510439.3301 38.057 36.97

OU5GW-46 'ft 2642275.23! 1670616.141 101.831 99.1
OU5GW-46 Im 805367.1011 509204.8181 31.0381 30.21

OU5GW-50 ft 2643474.43' 1671992.911 116.11 112.9
OU5GW-50 m 805732.616i 509624.4581 34.41

ftI

OU5GW-51 ft 2642037.231 1670309.831 96.74 93.0
OU5GW-51 Im 805294.5581 509111.4541; 29.486 28.35

OU5GW-55 ift 2640021.46 1667822.471 58.20 54.6
OU5GW-55 7m 804680.151 508353.306! 17.739 16.64

OU5GW-58 ft 2640171.51T 1668016.26, 58.671 55.1
OU5GW-58 m 804725.8841 508412.3731 17.8821 16.79

OU5GW-63 :ft 2644562.421 1674467.19i 133.00[ 129.8
OU5GW-63 ,m 806064.2 37 1 510378.620! 40.5381 39.56

SI _______________

OU5SL-07 ft 2641199.851 1668391.08! 84.77 80.7
OU5SL-07 'm 805039.323: 508526.6171 25.8381 24.59

I I I
OU5SL-10 ft 2641653.821 1669256.27 96.781 93.6
OU5SL-10 m 805177.6941 508790.3281 29.4991 28.53

OU5SL-12 ift 2642359.481 1670514.231 107.041 103.1
OU5SL- 12 I m 805392.782! 509173.7571 32.6261 31.42
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Elmendorf AFB - Operable Unit 5 - Piezometers

_ __Top of Steel

Dcsignation Nothing Easting Pipe (cap Gwrond
I removed) Surface

OU5SL-18 ft 2643014.36 1671648.26 110.78 107.3
OU5SL- 18 m 805592.389 509519.4091 33.766 32.71

OU5SL-20 ft 2643425.541 1672211.50 114.87 110.4
OU5SL-20 m 805717.717 509691.083 35.012 33.65

OU5SL-22 ft 2644571.92 1674234.19 134.29 129.9
OU5SL-22 m 806067.135 510307.603 40.932 39.59

OUSSL-23 ft 2644634.051 1674661.20 136.40 132.1
OU5SL-23 m 806086.069 510437.753 41.575 40.26

OU5SL-25 ft 2642987.35 1671468.82 109.21 105.7
OU5SL-25 m 805584.155 509464.714 j 33.287 32.22

S
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1 Elmonclort AFB - Operable Unit 5 - Soil Borings

_______Ground

OUSSI-IS ft 261.072.74 1.66.584.32 133.01SS7E.- 47.8-Dupe Maid in Pow= Pole

OUSSB-18 mn 805.00OM52 509.2W0716 140.54 N25*W. 52.2-Duplex Na in .5' Aspen3 ~ ~~~NIOW. 9.-pexNin Power Pal

ou~sS-19 ft 2Z640.645.87 1.6K6934.38 131.0'NWOW. 76.9-Doplex Nag.i Power Pole
OUSSB-19 m 804,931.430 508.082615 39.93 S40-E 41.7-Duple MW in Power Pol5 ~N25%. 74.L0-ý Nail in Powc Poak

OUSSB-20 ft 2.640961.98 1.667.2102 131.7s22*w. 14.7-Duplex Nadi .r Aspn
OUSSB-20 in 804-966.823 50166.69 40.14 N72-W. 50.6-Dule Nad is 6- Bihe

_________ ______ _______ _______N5E. 87.5-Duple Ndg in Power Pole'I~ ~ ~~ ~~~~ __ __ I__ _ _ _ _ _ _ _ _ _

OUSSB-21 ft 2.641.498.02 1.668728.49 133.5 s23Yw. 30.0-Duple Nadi Ir camawoodUOUSSB-21 MIn 805.130.27 50&.6".460 40.68 SSMU IjL5Duplx Na" in 6- Aspen
__________N7rW. 73.1-Duplex Nagl in Powe Pake

OU5SB-22 ft 2.642.501.39 1.669897.62 13&.4 S48W. 69.51-Dlex Nd i Wood ig Poin
OUSSB-22 ni 805.436.035 506985.812. 42.18 N74*W. 37.7,Sa Liqkl Si b

________ _______N44E 24.0-Doplex Ned in 3 ApeIOU5SB-23 ft 2.64Z.590.12 1.670.419.70 147.1 S62TEý 59.7-Doplex Nul mPowwPake
OU5SD-23 in 805.463.078 509,144.942 144894N64E. 442-Dlex Nd i WodServi Pole

_______ _______ _______N26'W. 9.DulxNmAl in Sottbasta carper of

OU5SB-24 ft 2.643.055.23 1.670.72D.22 141.1 S66'W. 16.6.CanzeofMW SP2Ki0I OU5SB-24 t 805.60.859 509.26540 43.01 MO0W. 18.8-Dupe Nd in 3'Aspe
__________ ________N7TE. comaozhe ~e of QaetHot

OUSSB-25 ft 2,643.696.35 1.672.308.11 121.9; S30rW. 44.0-Duplex NdAi .8- Aspen

OU5SB-25 m W05.800.259 509.720.531 37.16 S267-. 82-Duplex Nad in Power Pole
______ ______ ______S70E. 44.0-Dok Nd in 3"61

OU5SB-26 ft 2,644.420M5 1.672.587.9 147.9 S36-E 6LS-MeW .ikPl

OU5SB______ _____ M02.05______ 4.0 N2O'W. 24.0-Cmnrdien of Manhole Cover

OUSSB26 i 806021.05 50.805819 5.08N44E. 7WA5R X 'n Sign Post

NOUSSB-27 ft 2.644.526.12 1.672.97&.71 152.0 S18'E. 148.2-Totem PMe
OU5SB-27 rn 806.053.173 509.924.320 14&.33570'W. S1.5-Nintbeass coma of Coumute Setme

___________~~~ AN____ ______b Sft= am I

_________ ______ _______N1O*W. 22.3-flage RR Spike inside of &. Rai

UOU5SB-27A ft 2.644.519.25 1.673.109.92 161.2 North, 57.0-Fagged RI She insid of & RWi
OU5'SB-27A m 80M051.078 509,94.92 49.13 West 182.6.Narthem oa rofxuraCoem Sftea Vaul

__________ _______ ________ 36*W 153.3-Totem Moe

UOUSSB-28 ft 2,644.649.57 1,673.626.25 163.4 S24*W, 50.5-Duplax MR in 5 Aspen
OUTSSB-29 m W06.090.802 5103122.301 49.80 S12-E 29.7-Dui Nad in 2-MI

________ ________East. 66.0-4" BC Ma.. -"AN-7'3 ______N12-W.203 RR SpikesWWofS.Rail

OU5SB-29 ft Z.640.82412 1,667.448.99 95.3 SIM'E 43.3-Dk Nad in 8 rcominwood
OUSSB-29 m 304,924.800 508.29.468 29.05 S53'W. 13.5-Center MAW SPI -011

__________I I____ I____ N2*E, 32.2-qm Ned in 6- CoWOoW
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I Elmendorf AFB - Operable Unit 5 - Water Supply Wells

-~______ ______ Topo at GiwAmd

DIni=utm Nwd .- m .A, I. --o Su r _fa _

BW-40 ft 24646,694.131 1.673,691.11 173.86 171.6
BW-40 m &06,713.985 510.142.070 52.993 52.30

I BW-50 ft 2 .6 4 2 .551. 36  1,630.511.10 200.43 200.20
BW-50 m 805,451.264 512.220.807 61.091 61.02

BW-52 ft 2.642921.89 1.672.341.57 IOLOI 106.1
BW-52 m 805.564.4 509.730.729 32.922 32.341

S*Finish Floor Next to Cadog at BW-50

E
I
U

I
I
I
I
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I- IEmendod AFB - Operable Unit 5 - Stream Gauges

i. ~ Nam~ Red

Gaing gSum at ft 2.644.191.91 1.679.417.31I! 175.89
Davis Highway 805,951.306 511.887.4214 53.611

Ii! ,67 1 , 71 _um m Da m fto 2 6 42 14 1.67 1.09.71'• 98.7
8M.21 ,9.3491 509.351.2951 30.04

-

I
!

S•M ~mu- ~~ ,19



I
Beaver Ponds

Water surface levels were taken at two locations on October 28, 1992.

9:50 AM Surface of pond just east of OU5SL-10 = 87.50 feet (26.670 meters)
Project Book 4, Page 6

12:40 PM Surface of pond 100' west of NS3-02 - 113.42 feet (34.570 meters)
Project Book 4, Page 7

I

IO

II

IO
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Appendix H

DATA VALIDATION

Review of QA/OC Data For Close Support Laboratory Analyses
at Elmendorf AFB OU 5

Review of QA/QC Data For Offsite Laboratory Analyses
at Elmendorf AFB OU 5

Field Duplicate Results

Data Validation Summaries



REVIEW OF QA/QC DATA FOR OFFSITE LABORATORY ANALYSES
AT ELMENDORF AFB OU 5

0



REVIEW OF QA/QC DATA FOR CLOSE SUPPORT LABORATORY
ANALYSES AT ELMENDORF AFB OU 5

0
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MEMORANDUM OWHILL

TO: Win Westervelt/ANC

COPIES: Susan Schrader/ANC

FROM: Donna Morgans/CVO

DATE: November 24, 1992

SUBJECT: Review of Quality Assurance/Quality Control (QA/QC) Data for Close
Support Laboratory Analyses at Elmendorf Air Force Base (AFB),
Operable Unit 5

PROJECT: ANC31026.H3.80

Summary

Overall, the data have met the acceptance criteria as outlined in the Elmendorf AFB
Operable Unit 5 (OU-5) Remedial Investigation (RI) Work Plan and are usable for
the purposes outlined in the context of the data quality objectives. Minor noncon-
formances with project data quality objectives or QA/QC criteria are thoroughly dis-
cussed, identified, and qualified in this report. The following is a brief summary of
the overall quality of the sample results.

The majority of the JP-4/diesel range organics (DRO), gasoline range organics
(GRO), and volatile organic compound (VOC) results met all QA/QC criteria for the
selected QC parameters. Some minor deviations from the QNQC criteria were
observed as follows:

5SB04-25 exceeded the GRO analysis holding time and was qualified
as an estimate and flagged with a "J" for positive results, or a "UJ" for
nondetected results.

Twenty-four different samples had compounds qualified as estimates
and flagged with a "J" because continuing calibration verificationdid
not meet QC acceptance criteria.

Six JP-4/DRO results and one GRO result were qualified as estimates
and flagged with a "J" because surrogate spike recoveries did not
meet QC acceptance criteria.

1,1,1-Trichloroethane, trichloroethene, and tetrachloroethene did not
* meet the completeness objective of 80 percent usable data based on

10010db2.anc
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November 24, 1992

meeting precision and accuracy criteria. However, all qualified data
are considered usable for the purposes outlined in the RI work plan.

Overall, the completeness criterion of 80 percent was met by all data.

Introduction

A review has been conducted on data submitted for the Close Support Laboratory
(CSL) for the OU-5 Remedial Investigation (RI) at Elmendorf Air Force Base,
Alaska. This report summarizes the results of the review of QA/QC data associ-
ated with the analysis of JP-4 (jet fuel), DRO, GRO, and nine VOCs. The following
VOCs were analyzed by gas chromatography (GC) using a hall electrolytic con-
ductivity detector (ECD): trans-i,2 dichloroethene, 1,1,1-trichloroethane, trichloro-
ethene, tetrachloroethene. The following VOCs were analyzed by GC using a
photoionization detector (PID): benzene, toluene, ethylbenzene, and meta, para,
and ortho-xylenes. Soil and water samples were collected between August 6 and
August 28, 1992. The intent of this review is to assess the appropriate use or
"usability" of the analytical data for RI purposes based on the QA/QC data
collected by the laboratory.

The usability review focuses on criteria for the following QA/QC parameters and
their overall effect on the data.

* Holding times
* Calibration Verification Checks
* Method blanks
* Surrogate spikes
• Matrix spike/matrix spike duplicates
° Field QNQC (Field blanks and duplicates)

Soil samples were collected from 31 different soil borings from OU-5 and from one
soil boring from OU-7. Laboratory QA/QC data were evaluated from analyses
associated with this investigation and include the following:

Seventy-eight soil samples were analyzed for nine halogenated VOCs
according to EPA Modified Methods 8010/8020 and gasoline range
organics (GRO) according to the State of Alaska Department of Envi-
ronmental Conservation (ADEC) Modified Method 8015.

1O0l0db2.anc
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Seventy-eight soil samples were analyzed for JP-4 and DRO accord-
ing to the ADEC Modified Method 8100.

Twelve water blanks were analyzed for nine halogenated VOCs
according to EPA Modified Methods 8010/8020 and GRO according
to the ADEC Modified Method 8015.

Four water blanks were analyzed for JP-4 and DRO according to the
ADEC Modified Method 8100.

All analyses were performed by the Close Support Laboratory (CSL) in the CH2M
HILL Applied Science and Technology Laboratory in Corvallis, Oregon.

Soil and water samples were analyzed for VOCs using methods and QA/QC cri-
teria procedures derived from the U.S. EPA SW-846 Test Methods for Evaluating
Solid Waste, September 1986, Third Edition. Soil and water samples were
analyzed for GRO and JP-4/DRO using methods and QA/QC procedures derived
from the State of Alaska Department of Environmental Conservation.

A data package similar to that of the EPA Contract Laboratory Program (CLP) was
generated for each batch of samples submitted to the CSL These data packages
consisted of modified Forms 1 through 8 derived from the current version of the
CLP Statement of Work for Organics Analysis. Two data packages (approximately
20 percent) were reviewed following the U.S. EPA Functional Guidelines for Evalu-
ating Organics Analyses, where possible, reviewing all QA/QC data and validating
all of the raw data. Because the completeness criteria of 80 percent was met, the
remaining data packages were reviewed for all QA/QC data, but validating only
5 percent of the raw data.

Holding Times

Except for two soil samples, all samples were analyzed between one and seven
days after collection. Soil samples 5SB22-30 and 5SB04-25 were analyzed for
VOCs and GRO 14 and 17 days after collection, respectively. Except for
5SB04-25, all samples were analyzed within their 14-day holding time requirement.

5SB04-25 was qualified as an estimate and flagged with a "J" for positive results, or
a "UJ" for nondetected results.

1 0010dbZ.anc
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Continuing Calibration Verification

Continuing calibration verification standards monitor instrument performance and
reference values used for quantitation of sample concentrations.

Calibration verification checks were required to be performed for each analytical
method on a daily basis. Calibrations were verified by analyzing a mid-level con-
centration standard. Calibration verification results should be within t 25 percent
of the initial calibration concentration to meet 0C acceptance criteria.

For JP-4/DRO analyses, a continuing calibration was performed on a daily basis.
All continuing calibrations were performed using a 200 mg/I standard. All calibra-
tion verification results met 0C acceptans zriteria.

For VOC/GRO analyses, a continuing calibration was performed on a daily basis.
All continuing calibrations were performed using a 20 pg/I standard. Except for
samples analyzed on August 14, 20, and 27, 1992, all calibration verifications met
QC acceptance criteria. Except for trans-i ,2-dichloroethene (t-1,2-DCE), all VOC
compounds exceeded the 0C acceptance criteria on August 14, 1992. Except for
benzene, toluene, ethylbenzene, and xylenes (BTEX), all compounds met QC
acceptance criteria on August 20, 1992. Except for t-1,2-DCE, 1,1,1-trichloroethane
(1,1,1-TCA), trichloroethene (TCE), and tetrachloroethene, all compounds met 0C
acceptance criteria on August 27, 1992. All samples associated with continuing
calibrations that did not meet QC acceptance criteria were qualified as estimates
and flagged with a "J" for positive results. Nondetect results were not qualified.
The following six samples analyzed on August 14 had all VOC results, except
t-1,2-DCE, qualified as estimates:

* 5SB08-14
• 5SB08-20B
* 5SB08-20B TB-01
* 5SB08-20C
• 5SB30-1
° 5SB30-5

The following eight samples analyzed on August 20 had BTEX qualified as esti-
mates:

° 5SB03-10
° 5SB03-25

5SB03-30
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0 5SB03-30D
• 5813-3
• 7SBOl-10
0 7SB01 -25
* 7SB01 -40

The following 18 samples analyzed on August 27 had t-1,2-DCA, 1,1,1-TCA, TCE,
and tetrachloroethene qualified as estimates:

• 5SB02-10
* 5SB02-25
• 5SB02-33
• 5SB05-10
* 5SB11-10
S 5SB11 -25
• 5S811-35
• 5SB11-35D
* 5SB05-25

5SB05-25D
* 5SB23-0
• 5SB23-58
• 5SB24-25
* 5SB24-30
* 5SB28-0
* 5SB28-10
* 5SB28-25
• 5SB28-38

Standard Reference Material

In addition to calibration verification checks, an standard reference material (SRM)
standard was analyzed for each method. The SRM was analyzed once at the
beginning of the RI to verify that instruments were correctly identifying and quanti-
fying target compounds. Recoveries for all SRMs should be between 70 and
130 percent to meet QC acceptance criteria. All SRM recoveries met QC accept-
ance criteria.

0
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Blanks

Blanks monitor potential laboratory contamination that may result in reporting false
positive sample results.

Method blanks were required to be performed for each analytical method on a
daily basis. A method blank verifies the analytical system is free of contamination
under conditions of the analysis. Except for one VOC method blank, all method
blanks were free from contamination, therefore meeting QC acceptance criteria.
The method blank analyzed on August 16, 1992, contained 1.6 /g/I of tetrachloro-
ethene. However, sample qualification was not required because tetrachloroethene
was not detected in any of the samples associated with this blank.

Sensitivity

Sensitivity criteria monitor achievement of detection limits.

The detection limit achieved for JP-4/DRO analyses was 5 mg/I for waters and 50
mg/kg for soils. The detection limit achieved for VOC analyses was 1 pg/I for
waters and 0.05 mg/kg for soils. The detection limits achieved for GRO analyses
was 1.0 mg/I for waters and 50 mg/kg for soils. Therefore, all method detection
limits met 0C acceptance criteria. All soil sample results were reported on an "as
received" basis.

All soil samples analyzed for JP-4/DRO achieved the target detection limits. Except
for four soil samples analyzed for VOCs/GRO, all soil samples achieved the target
detection limits. Soil sample 5SB15-07 required a 2-fold dilution, 5SB18-35
required a 10-fold dilution, 5SB29-10 required a 20-fold dilution, and 5SBO1-40
required a 40-fold dilution to bring high concentrations of target compounds into
the linear range of the instrument. All results and detection limits were correctly
multiplied by the dilution factor.

Surrogate Spike Recovery

Surrogate spike recovery criteria monitor instrument performance and matrix
effects on accuracy measurements. For JP4/DRO and GRO analyses, surrogate
spike recovery should fall within the QC control limits of 50 to 150 percent for
accuracy to meet QC acceptance criteria. For halogenated VOC analyses,
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surrogate spike recovery should fall within the QC control limits of 60 to 140 per-
cent for accuracy to meet 0C acceptance criteria.

Samples analyzed for JP-4/DRO were spiked with o-terphenyl as a surrogate spike
compound. Samples analyzed for VOC compounds detected by the ECD were
spiked with 1,2-dichloroethane-d4 (1.2-DCA). Samples analyzed for VOC com-
pounds detected by the PID were spiked with trifluorotoluene. Samples analyzed
for GRO were spiked with 4-bromofluorobenzene. Samples submitted between
August 6 and 13, 1992, for GRO analyses were not spiked with the GRO surrogate
compound because this analysis was not originally requested on the chain of cus-
tody.

Except for six JP-4/DRO surrogate recoveries, all surrogate spike recoveries for
JP-4/DRO analyses met 0C acceptance criteria. The following samples (surrogate
recoveries) exceeded the 0C acceptance limits. These were qualified as estimates
and flagged with a "J" for positive results.

* 5SB09-3 (41%)
S• 5SB10-5 (44%)
• 5SB12-8C (154%)
* 5SB19-0 (40%)
• 5SB23-25 (226%)
° 5SB25-05 (44%)

Except for one GRO surrogate recovery, all surrogate spike recoveries for GRO
analyses met QC acceptance criteria. The surrogate recovery for 7SBO1-40 (0%)
was below the QC acceptance limit. 7SBO1-40 was qualified as estimate and
flagged with a "J" for positive results.

Precision and Accuracy

Precision criteria monitor analytical reproducibility as determined by duplicate anal-
yses and accuracy criteria monitor agreement with "true values" as determined by
analytical spike recovery.

Matrix Spike/Matrix Spike Duplicates

For JP4/DRO analyses, matrix spike recoveries should fall within the QC control
limits of 60 to 120 percent for accuracy and ± 50 relative percent difference (RPD)
for precision to meet QC acceptance criteria. For GRO analyses, matrix spike
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recoveries should fall within the 0C control units of 50 to 100 percent for accuracy
and t 50 RPD for precision to meet QC acceptance criteria. For VOC analyses,
matrix spike recoveries should fall within the 0C control limits of 60 to 140 percent
for accuracy and ± 20 RPD for precision to meet QC acceptance criteria. A matrix
spike/matrix spike duplicate (MS/MSD) should be analyzed at a 5 percent fre-
quency, or once per batch, whichever is more frequent to meet 0C acceptance
criteria.

One water (25 percent frequency) and nine soil (12 percent frequency) MS/MSDs
were performed with the JP-4/DRO analyses. Frequency 0C acceptance criteria
for analysis of MS/MSDs were met for both matrices.

Except for recoveries from one soil MS/MSD, all water and soil MS/MSDs met QC
acceptance criteria for accuracy and precision. For soil sample 5SB21 -10, the
MS/MSD spike recoveries for JP-4 were 41 percent and 60 percent, respectively.
No samples were qualified as a result of low spike recoveries. Low recoveries can
mostly likely be attributed to interferences from the sample matrix.

Two GRO (2.5 percent frequency) and nine VOC (12 percent frequency) MS/MSDs
were performed with soil analyses. Except for GRO analyses, frequency criteria for
analysis of MS/MSDs were met for soils. Additional water samples were not sub-
mitted to perform MS/MSDs.

Except for recoveries from one soil MS/MSD, all soil MS/MSDs met QC acceptance
criteria for accuracy and precision. For soil sample 5SB26-25, the MS/MSD spike
recoveries for t-1,2-DCE were 35 percent and 49 percent, respectively and the RPD
for the same compound was 33 percent. For the same sample, MS/MSD recover-
ies for m,p-xylenes were 175 percent and 168 percent recovery, respectively. No
samples were qualified as a result of matrix spike recoveries or RPDs outside 0C
acceptance criteria. Recoveries outside QC acceptance criteria can mostly likely
be attributed to interferences within the sample matrix.

Field QA/QC

Rinsate, Field, and Travel Blanks

Rinsate blanks monitor for potential contamination from inadequate decontami-
nation procedures between sample grabs or from other sample handling proce-
dures. Field blanks are used primarily to indicate if contamination has occurred as
a result of ambient air conditions. Travel blanks are useful in determining possible
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contamination occurring during packaging, shipping, and handling. However,
rinsate, field, and travel blanks are not totally representative of field conditions,
since laboratory contamination can be introduced as well.

A total of four rinsate blanks (5 percent frequency), four field blanks (5 percent fre-
quency), and 16 travel blanks, were submitted as blind samples to the CSL Field
and rinsate blanks were submitted at the minimum frequency of five percent to
meet 0C acceptance criteria. A travel blank was submitted with every container
containing VOC samples. Except for one travel blank, all travel blanks were ana-
lyzed for VOCs and GRO only. Travel blank (5SB08-20D) was analyzed for JP-4,
DRO, GRO, and VOCs. Except for one field blank, all field blanks were analyzed
for VOCs and GRO only. Field blank (5SB08-20B) was analyzed for JP-4, DRO,
GRO, and VOCs. All rinsate blanks were analyzed for JP-4, DRO, GRO, and
VOCs.

All rinsate, field, and travel blanks met frequency criteria and were free from con-
tamination. Therefore, decontamination procedures, ambient air, or shipping and
handling procedures did not attribute to concentrations detected in field samples.

Field Duplicates

Field duplicates are another measure of reproducibility by duplicate analysis.
There are no generally accepted 0C acceptance criteria or control limits for RPD of
field duplicates; therefore, laboratory duplicate criteria were applied. Project QA
goals allow control limits of t 100 percent RPD with the provisional control limit of
plus or minus the CRDL when concentrations are less than five times the method
detection limit. Qualifiers are not assigned when field duplicate results do not meet
QC acceptance criteria.

A total of four soil samples were submitted as blind field duplicates (5.1 percent
frequency). Soil samples 5SB07-25, 5SB1 8-10, 5SB26-1 0, and 5SB27-25A were
submitted in duplicate. NW target compounds were detected in any of the field
duplicates. Therefore, flei•i duplicates could not be evaluated for sampling and
analytical precision.

Completeness

Completeness is defined as the percentage of measurements made that are
judged to be valid or useable compared to the expected total amount of
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measurements. The overall completeness objective or 0C acceptance criteria was
set at 80 percent for this RI.

Except for 1,1,1 -TCA, TCE, and tetrachloroethene, the completeness objective was
met for all compounds based on precision and accuracy. The completeness for
1,1,1-TCA, TCE, and tetrachloroethene was 77 percent; this was slightly lower than
the objective because sample results were qualified as estimates.

As noted, certain continuing calibration verifications or surrogate spike recoveries
did not meet the completeness QC acceptance criteria. However, these data are
considered usable for purposes outlined in the RI work plan.
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Summary

Overall, the data have met the acceptance criteria as outlined in the Elmendorf AFB OU-5 Quality
Assurance Project Plan and are usable for the purposes outlined in the context of the data quality
objectives. Minor nonconformances of the data are thoroughly discussed, identified, and qualified
in this memorandum. The following is a brief summary of the overall quality of the sample results.

The majority of metal results met all QA/QC criteria for the selected 0C parameters and the
completeness criterion of 80 percent was met by all data. Some minor deviations from the QA/QC
criteria were observed as follows:

* One iron and eight zinc results were qualified as nondetects and flagged with a
"U" because of preparation blank contamination.

Two iron, one lead, seven selenium, and three zinc results were qualified as
nondetects and flagged with a "U" because of rinsate blank contamination.

Five arsenic results were qualified as biased high and flagged with a "K" because
analytical spike recoveries were above QC acceptance criteria.

Six selenium results were qualified as biased low and flagged with a L because
analytical spike recoveries were below QC acceptance criteria.

Seventeen barium, three copper, and three zinc results were qualified as estimates
and flagged with a 'J, because ICP serial dilutions did not meet QC acceptance
criteria.

Introduction

A review has been conducted on data submitted for groundwater samples collected for the OU-5
remedial investigation (RI) at Elmendorf AFB, Alaska. This report summarizes the results of the
QA/QC data associated with the analysis of total, soluble, and Extraction Procedure for Toxicity
(EPTOX) metal analyses performed on samples collected between December 16 and 21, 1992.
The intent of this review is to assess the appropriate use or "usability" of the analytical data for
remediation purposes based on the QA/QC data submitted by the laboratory.
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The usability review focuses on criteria for the following QA/QC parameters and their overall effect
on the data.

0 Holding times
0 Initial and continuing calibrations
0 Preparation blanks
• Interference check sample
* Laboratory control sample
0 Duplicate sample analysis
* Matrix spike sample analysis
a Furnace atomic absorption 0C
* ICP Serial dilution

Seven groundwater samples collected from MW01 -37, 5MWO1 -37A (field duplicate), 5MW02-33,
5MW1 5-10, 5MW1 6-11, SPI 01-9, and SP1 02-36 and three rinsate blanks collected from 5FA01 -
02C, 5MW02-33C. and 5MW02-33CS were analyzed for total and/or soluble metals. Two flyash
samples collected from 5FA01 -02 and 5FA02-02 were analyzed for total and EPTOX metals.
Laboratory QA/QC data were evaluated from analyses associated with this RI. The following
summarizes the number of samples analyzed and the analytical methods:

Fourteen groundwater and two rinsate blank samples were analyzed for 23 total
and soluble target analyte list ('FAL) metals by Inductively Coupled Plasma (lCP)

Method, graphite furnace atomic absorption (GFAA), or cold vapor atomic
absorption (EPA Methods 6010/7000 series)

Two flyash and one rinsate blank sample were analyzed for 23 total TAL metals by
ICP, GFAA, or CVAA (EPA Methods 6010/7000 series)

0 Two fly ash samples were EPTOX extracted using deionized water as the
extraction solution according to EPA Method 1310 and analyzed for 23 metals by
ICP, GFAA, and CVAA (EPA Method 6010/7471)

All analyses were performed by the CH2M HILL Quality Analytical Laboratory in Redding,
California.

Groundwater samples analyzed for metals were analyzed in accordance with, and QA/QC criteria
were taken from, the U.S. EPA Test Methods for Evaluating Solid Waste, September 1986, Third
Edition.

A CLP-like data package was provided with each batch of samples submitted to the laboratory for
analysis. Data packages for all analyses included Forms 1 through 14 from the Contract
Laboratory Program (CLP) Statement of Work for Inorganics Analysis and all raw data. All
samples were reviewed according to the U.S. EPA Functional Guidelines for Evaluating Inorganic
Analyses and all raw data were validated. The completeness criterion of 80 percent was met by all
data.
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Holding Times

Holding time criteria monitor sample integrity that may be compromised over time.

Except for mercury, all metals have a holding time requirement of 6 months. Mercury has a
holding time requirement of 28 days.

All samples were analyzed within the required holding times. Therefore, holding time QC
acceptance criteria were met for all samples.

Initial and Continuing Calibrations

An initial calibration should be performed on a daily basis and continuing calibrations should be
performed at a frequency of 10 percent. Initial and continuing calibration recoveries should be
within the control limits of 90 to 110 percent recovery.

Each instrument was calibrated at the correct frequency and with the proper number of blanks
and standards for each element. All initial and continuing calibration recoveries met QC
acceptance criteria.

Preparation Blanks

Blank criteria monitor sample contamination through carry-over and instrument sensitivity.

Preparation blanks should be performed at a five percent frequency or once per batch, whichever
is more frequent. Blanks should be contamination-tree to meet QC acceptance criteria.

Preparation blanks contained concentrations of barium, calcium, iron, selenium, sodium, thallium,
or zinc below the contract required detection limit (CRDL).

According to the CLP functional guidelines, when a preparation blank contains an analyte from the
target analyte list (TAL), positive results should not be reported unless the concentration found in
the sample exceeds five times the concentration found in the blank. Sample results with
concentrations of contaminants greater than five times the concentration detected in the
preparation blank were considered positive hits. Sample concentrations less than five times the
contaminant concentration were considered nondetected results and a 9U6 qualifier was assigned.

Except for one iron and eight zinc results, groundwater and flyash samples did not require
qualification due to preparation blank contamination. The following sample results were qualified
as nondetects and flagged with a U':

Iron results for:

* 5MW02-33S (5.1 U)

Zinc results for:

S• 5MWO1 -37 (6.6 U)
* 5MW01 -37A (6.7 U)
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* 5MWO1-37S (9.7 U)
* SMW02-33 (14.4 U)
* 5MW02-33S (12.7 U)
* 5MW16-11 (9.7 U)
* SP102-36 (13.1 U)
• SP102-36S (10.7 U)

Interference Check Sample

Interference check samples monitor the laboratorys interelement and background correction
factors.

An inference check sample should be analyzed at the beginning and end of each analytical batch
and check sample recoveries should be within the control limits of 80 to 120 percent.

All interference check samples met frequency and recovery QC acceptance criteria.

Laboratory Control Sample

Laboratory control samples (LCSs) monitor the laboratory's overall performance including sample
preparation when analyzing a standard from an independent source.

An LCS should be analyzed with each analytical batch and recoveries should be within the control
limits of 80 to 120 percent.

All LCSs met frequency and recovery QC acceptance criteria

Duplicate Sample Analysis

Precision criteria monitor analytical reproducibility.

A duplicate sample should be analyzed with each analytical batch and relative percent difference
(RPD) results should be within the control limits of ±20 or within the provisional criteria of plus or
minus the CRDL when the sample concentration is less than five times the CRDL to meet
precision criteria.

All laboratory duplicates met frequency and precision QC acceptance criteria

Matrix Spike Sample Analysis

Accuracy criteria monitor agreement with @true values" as determined by matrix spike recovery.

A matrix spike sample should be analyzed with each analytical batch and recoveries should be
within the control limits of 75 to 125 percent recovery.

All matrix spike recoveries met frequency and accuracy 0C acceptance criteria
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Furnace Atomic Absorption OC

Analytical spikes monitor the accuracy of individual analyses based on the bias contributed by the
instrument and the digested sample matrix.

Analytical spikes should be analyzed with every sample requiring graphite furnace atomic
absorption (GFAA) analysis and recoveries should be within the QC control limits of 85 to 115
percent.

According to the CLP functional guidelines, sample results associated with each analytical spike
recoveries below the QC control limits should be qualified as biased low and flagged with an L'
for positive results, a 'UL" for nondetected results. Analytical spike recoveries above the 0C
control limits should be qualified as biased high and flagged with a "K" for positive results.

Except for five arsenic and six selenium analytical spike recoveries, all analytical spike recoveries
met QC acceptance criteria. The following arsenic results were qualified as biased high and
flagged with a OK:

* 5MW15-10
• 5MW16-11
* 5MW16-11S
* SP101-9

SPI02-36

The following selenium results were qualified as biased low and flagged with an "L':

* 5MWO1 -37A
a 5MW02-33S
* 5MW15-10S
* 5MW16-11S
0 SP101-9
• SP102-36

ICP Serial Dilution

ICP serial dilution analyses determine if significant physical or chemical interferences exist due to
the sample matrix.

One ICP serial dilution should be analyzed with each analytical batch and percent difference
results should be within the control limits of ±10 percent.

Except for one barium, one copper, and one zinc percent difference result, all ICP serial dilution
results met the 0C acceptance criteria. According to CLP functional guidelines, all samples
analyzed with the ICP serial dilution outside the 0C acceptance limits were qualified as estimates
and flagged with a "J" for positive results, a 'UJ" for nondetected results.
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Barium results for the following 17 samples were qualified as estimates and flagged with a J':

• 5FA01-2C
* 5MWO1 -37
* 5MW01-37A
* 5MWO1-37AS
* 5MW01 -37S
* 5MW02-33
* 5MW02-33C
* 5MW02-33CS
* 5MW02-33S
* 5MW15-10
* 5MW15-10S
* 5MW16-11
* 5MW16-11S
* SP101-9
* SP101-9S
* SP102-36
* SP102-36S

Copper and zinc results for the following samples were qualified as estimates and flagged with a

5FA01 -02

* SFA02-02
* 5FA02-02A

Completeness

Completeness is defined as the percentage of measurements made that are judged to be valid
compared to the expected total amount of measurements. The overall completeness objective for
acceptable analytical data was set at 80 percent based on precision and accuracy.

All metals met the completeness objective based on precision and accuracy.

Field QA/QC

Rinsate Blanks

Rinsate blanks monitor for potential contamination from inadequate decontamination procedures
between sample grabs or from other sample handling procedures. However, rinsate blanks are
not totally representative of field conditions, since laboratory contamination can be introduced as
well. Rinsate blanks should be collected at a frequency of five percent.

Three rinsate blanks were submitted as a blind samples. Two rinsate blanks (5MW02-33C and
5FAO1-02C) were analyzed for total metals (16 percent frequency) and one rinsate blank (5MW02-
33CS) was analyzed for soluble metals (14 percent frequency), therefore meeting frequency OC
acceptance criteria.
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Calcium (104 Jg/I), iron (2.7 pg/I), seleni•Jm (1.7 .g/l), sodium (42.9 pg/I), and zinc (3.8 Pg/I) were
detected in 5MW02-33C; calcium (148 /g/I), iron (12.0 pg/I), lead (1.3 pg/I), manganese (1.0 Jg/I),
selenium (1.8 jg/I), sodium (48.2 pg/I), and zinc (4.4 Jg/I) were detected in 5FA01 -02C; and
calcium (111 Jg/I), iron (13.9 pg/I), sodium (54.8 pg/I), and zinc (4.4 pg/I) were detected in
5MW02-33C. Except for two iron, one lead, seven selenium, and three zinc results, groundwater
and flyash samples did not require qualification due to rinsate blank contamination. The following
metal results were qualified as nondetects and flagged with a 'U0 as a result of rinsate blank
contamination.

Iron results for:

* 5MW01-37AS (14.2 U)
* 5MW1 5-1OS (20.9 U)

Lead results for:

0 SP101-9 (3.2 U)

Selenium results for:

* 5MWO1-37A (0.64 U)
* 5MW02-33 (0.64 U)
- SMW15-10 (1.0 U)
* 5MW16-11 (0.93 U)
* SP101-9 (0.68 U)
* SP101-9S (1.1 U)
* SP102-36 (2.0 U)

Zinc results for:

* 5MW15-10S (21.3 U)
• 5MW16-11S (16.7 U)
• SP101-9S (11.7 U)

Field Duplicates

Field duplicate results are used to determine the precision of field sampling and laboratory
techniques.

Project QA control limits for field duplicates allow t 100 RPD for water samples with the provisional

control limit of plus or minus the CRDL when concentrations are less than five times the CRDL
Qualifiers are not assigned when field duplicate results do not meet QC acceptance criteria. Field

duplicates should be collected at a minimum frequency of five percent.

One groundwater (5MW01-37) (7.1 percent frequency) was collected as a blind duplicate and

analyzed for total and solubfe metals. One fly ash sample (SFA02-02A) (50 percent frequency)
was collected as a blind field duplicate and analyzed for total metals. Therefore, frequency QC
acceptance criteria was met for field duplicate analysis. Tables 1 through 3 show field duplicate

RPD results for metal analyses. Field duplicate results are summarized below.
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Table I summarizes the hits for the groundwater sample field duplicates collected
at 5MW01 -37 that were analyzed for total metals. Ten metals were detected in
one or both samples analyzed. RPDs for metals detected in both samples ranged
between 0.6 and 42.0 percent, therefore field duplicate QC acceptance criteria was
met by all metals detected in both samples. Lead was detected in only one
sample, therefore an RPD could not be calculated.

Table 2 summarizes the hits for groundwater sample field duplicates collected at
5MWO1 -37S that were analyzed for soluble metals. Twelve metals were detected
in one or both samples analyzed. RPDs for metals detected in both samples
ranged between 0.9 and 73.9 percent, therefore field duplicate OC acceptance
criteria was met by all metals detected in both samples. Lead, nickel, selenium,
and zinc were detected in only one sample, therefore RPDs could not be
calculated.

Table 3 summarizes the hits for flyash sample field duplicates collected at 5FA02-
02 that were analyzed for total metals. Twenty metals were detected in one or
both samples analyzed. RPDs for metals detectea in both samples ranged
between zero and 57.8 percent, therefore field duplicate OC acceptance criteria
was met by all metals detected in both samples. Mercury was detected in only
one sample, therefore an RPD could not be calculated.

Total and Soluble Metals

5MW01 -37, 5MWO1 -37A (field duplicate), 5MW02-33, 5MW02-33C (rinsate blank), 5MW1 5-10,
5MW16-11, SP101-9, and SP102-36 were analyzed for total and soluble metals. Groundwater
samples analyzed for total metals were preserved with nitric acid upon collection. Groundwater
samples analyzed for soluble metals were filtered upon collection with a 0.45p filter and then
preserved with nitric acid. Soluble metal concentrations should be less than or equal to total
metal concentrations.

In all cases, aluminum concentrations showed a significant reduction in concentration as a result
of sample filtration; therefore indicating that aluminum was primarily associated with sample
particulate. The remaining metals detected in each sample showed a small concentration
reduction or no concentration change as a result of sample filtration; therefore indicating that
these metals are primarily dissolved in both sample fractions. Tables 4 through 11 show total and
soluble metal concentration percent differences. The following paragraphs discuss each metal
and concentrations trends as a result of sample filtration.

Aluminum was detected in 5MW02-33, 5MW1 6-11, SPI 01-9, and SP1 02-36 and each sample
showed a significant concentration reduction as a result of filtration.

Calcium and sodium were detected in all samples analyzed. Except for equipment blanks,
barium, magnesium, manganese, and potassium were detected in all samples analyzed. Each of
these metals showed a small concentration reduction or no concentration change as a result of
filtration.

Except for equipment blanks, copper was detected in all samples analyzed. For 5MW0I -37,
5MWO1-37A, 5MW02-33, .,MW15-10, and SP102-36 there was a small concentration reduction or
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no concentration change as a result of filtration. Copper was not detected in the soluble fraction
of 5MW16-11 and SP101 -9.

Except for equipment blanks, vanadium was detected in all samples analyzed. There was a
significant concentration reduction following filtration for SP101-9. For 5MWO01-37, 5MW01-37A,
5MW02-33, 5MW15-10, 5MW16-11, and SPI02-36 there was a small concentration reduction or no
concentration change as a result of filtration.

Iron was detected in all samples analyzed. There was a significant concentration reduction of iron
following filtration for SP102-36. Iron was detected in 5MW02-33C, 5MW16-11, and SP101-9,
however there was only a small concentration reduction or no concentration change as a result of
filtration. Iron was not detected in the soluble fraction of 5MW01-37, 5MW01-37A, 5MW02-33, and
5MW1 5-10.

Arsenic was detected in five samples analyzed. Arsenic was detected in 5MW15-10, 5MW16-11,
and SP1 01-9, however there was only a small concentration reduction or no concentration change
as a result of filtration. Arsenic was not detected in the soluble fraction of 5MW02-33 and
SP 102-36.

Selenium was detected in five samples analyzed. Selenium was detected in 5MW1 6-11, however
there was no concentration change as a result of filtration. Selenium was only detected the
soluble fraction of 5MW01 -37A, 5MW02-33, and SMW1 5-10 and was not detected in the soluble
fraction of 5MW02-33C.

Lead was detected in three samples analyzed. Lead was not detected in the soluble fraction of
5MW01 -37 and SP1 02-36 and was only detected in the soluble fraction of 5MW01 -37A.

Nickel was detected in three samples analyzed. Nickel was not detected in the soluble fraction of
SP101-9 and SP102-36 and nickel was only detected in the soluble fraction of 5MW01-37A.

Zinc was detected in three samples analyzed. Zinc was detected in 5MW02-33C, however there
was no concentration change as a result of filtration. Zinc was not detected in the soluble fraction
of 5MW15-10 and SP101-9 and zinc was only detected in the soluble fraction of 5MW01-37A.

Thallium was detected in two samples analyzed. Thallium was only detected in the soluble
fraction of 5MW1 5-10 and was not detected in the soluble fraction of 5MW02-33.

Chromium was detected in SP101-9 only and was not detected in the soluble fraction.
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TABLE 1
ELMENDORF AFB OPERABLE UNIT 5

SAMPLE AND DUPLICATE SAMPLE RESULTS FOR TOTAL METALS
UNITS = ug/I

ANC31026.H3.80

Field Sample ID 5MW01 -37 (Total Metals)

Duplicate Relative
Analyte Sample Results C 0 Sample Results C 0 % Difference

Aluminum, Al 31.0 U 31.0 U N/C
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 0.70 U 0.70 U N/C
Barium, Ba 15.2 B EJ 14.8 B EJ 2.67
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 90,100 87,300 3.16
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 3.7 B 3.38 11.4
Iron, Fe 41.5 B 27.1 B 42.0
Lead, Pb 0.90 B 0.60 U N/C
Magnesium, Mg 24,100 23,500 2.52
Manganese, Mn 329 321 2.46
Mercury, Hg 0.10 U 0.10 U N/C
Nickel, Ni 7.7 U 7.7 U N/C
Potassium, K 1,800 B 1,790 B 0.56
Selenium, Se 0.50 U 0.64 U WL N/C
Silver, Ag 2.1 U 2.1 U N/C
Sodium, Na 11,500 11,400 0.87
Thallium, 11 0.70 U 0.70 U N/C
Vanadium, Vn 1.9 B 2.7 B -34.8
Zinc, Zn 6.6 U 6.71U N/C
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
U= Analyte not detected.

Q Laboratory Qualifier
"E= Analyte is estimated because of interference.
"W= Analytical spike recovery was outside QC control limits.
o Data Validation Qualifier
"J" - Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K*= Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L"= Analyte concentrations is biased low, the expected concentration is expected to be higher.
Relative % Difference
N/C = Not calculable
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TABLE 2
ELMENDORF AFB OPERABLE UNIT 5

SAMPLE AND DUPLICATE SAMPLE RESULTS FOR SOLUBLE METALS
UNITS = ug/I

ANC31026.H3.80

Field Sample ID 5MWO1-37S (Soluble Metals)

Duplicate Relative

Analyte Sample Results C Q Sample Results C Q % Difference

Aluminum, Al 31.0 U 31.0 U N/C
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 0.70 U 0.70 U N/C
Barium, Ba 14.6 B EJ 15.1 B EJ -3.37
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 87,2001 89,000 -2.04
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 2.9 B 6.3 B -73.9
Iron, Fe 2.3 U 14.2 U N/C
Lead, Pb 0.60 U 0.80 N/C
Magnesium, Mg 23,400 23,800 -1.69
Manganese, Mn 317 323 -1.88

* Mercury, Hg 0.10U 0.10 U N/C
Nickel, Ni 7.7 U 9.4 B N/C
Potassium, K 1,790 B 2,040 B -13.05
Selenium, Se 0.50 U 0.68 B N/C
Silver, Ag 2.1 U 2.11U N/C
Sodium, Na 11,400 11,500 -0.87
Thallium, T1 0.70 U 0.70 U N/C
Vanadium, Vn 2.3 B 3.0 B -26.4
Zinc, Zn 9.7 U 24.5, N/C
C (Concentration) Qualifier
'13" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.

"= Analyte not detected.
0 Laboratory Qualifier
"E"= Analyte is estimated because of interference.
"W"= Analytical spike recovery was outside OC control limits.
Q Data Validation Qualifier
"J" = Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K* = Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L" = Anj!yte concentrations is biased low, the expected concentration is expected to be higher.
Relative % Difference
N/C = Not calculable
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TABLE 3
ELMENDORF AFB OPERABLE UNIT 5

SAMPLE AND DUPLICATE SAMPLE RESULTS FOR TOTAL METALS
UNITS = mg/kg

ANC31026.H3.80

Field Sample ID 5FA02-02

Duplicate Relative
Analyte Sample Results C Q Sample Results C Q % Differnce

Aluminum, Al 6,770 6,900 -1.90
Antimony, Sb 3.6 U 3.6 U N/C
Arsenic, As 3.5 4.0 -13.3
Barium, Ba 1,600 1,300 20.7
Beryllium, Be 0.58 B 0.32 B 57.8
Cadmium, Cd 1.1 B 0.68 B 47.2
Calcium, Ca 5,090 5,610 -9.72
Chromium, Cr 9.8 12.0 -20.2
Cobalt, Co 10.4 B 9.8 B 5.94
Copper, Cu 19.9 EJ 23.0 .EJ -14.5
Iron, Fe 5,360 6,660 -21.6
Lead, Pb 10.1 13.5 -28.8
Magnesium, Mg 1,280 B 1,530 -17.8
Manganese, Mn 63.4 91.4 -36.2
Mercury, Hg 0.05 B 0.04 U NC1
Nickel, Ni 222 20.4 8.45
Potassium, K 876 B 838 B 4.43
Selenium, Se 0.15 U 0.15 U N/C
Silver, Ag 0.62 U 0.62 U N/C
Sodium, Na 531 B 526 B 0.95
Thallium, TI 0.21 B 0.21 B 0.00
Vanadium, Vn 79.9 71.1 1 11.7
Zinc, Zn 22.1 EJ 27.4 EJ -21.4
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"U" = Analyte not detected.
Q Laboratory Qualifier
"E=, Analyte is estimated because of interference.
W= Analytical spike recovery was outside OC control limits.
Q Data Validation Qualifier
"J"= Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K" = Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L"= Analyte concentrations is biased low, the expected concentration is expected to be higher.
Relative % Difference
N/C = Not calculable
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TABLE 4
ELMENDORF AFB OPERABLE UNIT 5

TOTAL AND SOLUBLE METAL RESULTS
UNITS = ug/1

ANC31026.H3.80

Field Sample ID 5MWO1-37

Analyte Total Metals C Q Soluble Metals C Q % Difference

Aluminum, Al 31.0 U 31.0 U N/C
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 0.70 U 0.70 U N/C
Barium, Ba 15.2 B EJ 14.6 B EJ -3.95
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 90,100 87,200 -3.22
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 3.7 B 2.9 B -21.6
Iron, Fe 41.5 B 2.3 U N/C
Lead, Pb 0.90 B 0.60 U N/C
Magnesium, Mg 24,100 23,400 -2.90
Manganese, Mn 329 317 -3.65
Mercury, Hg 0.10 U 0.10 U N/C
Nickel, Ni 7.7 U 7.7 U N/C
Potassium, K 1,800 B 1,790 B -0.56
Selenium, Se 0.50 U 0.50 U N/C
Silver, Ag 2.1 U 2.1 U N/C
Sodium, Na 11,500 11,400 -0.87
Thallium, T1 0.70 U 0.70 U N/C
Vanadium, Vn 1.9 B 2.3 B 21.1
Zinc, Zn 6.6U 9.71U N/C
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"U"= Analyte not detected.
Q Laboratory Qualifier
"E= Analyte is estimated because of interference.
"W= Analytical spike recovery was outside QC control limits.
Q Data Validation Qualifier
"J= Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K"= Analyte concentrations is biased high, the expected concentration is expected to be lower.
""= Analyte concentrations is biased low, the expected concentration is expected to be higher.
% Difference
N/C = Not calculable
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TABLE 5
ELMENDORF AFB OPERABLE UNIT 5

TOTAL AND SOLUBLE METAL RESULTS
UNITS = ug/I

ANC31026.H3.80

Field Sample ID 5MWO1-37A

Anal"te Total Metals C Q Soluble Metals C Q % Difference

Aluminum, Al 31.0 U 31.0 U N/C
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 0.70 U 0.70 U N/C
Barium, Ba 14.8 B EJ 15.1 B EJ 2.03
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 87,300 89,000 1.95
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 3.3 B 6.3 B 90.9
Iron, Fe 27.1 B 14.2 U N/C
Lead, Pb 0.60 U 0.80B N/C
Magnesium, Mg 23,500 23,800 1.28
Manganese, Mn 321 323 0.62
Mercury, Hg 0.10 U 0.10 U N/C
Nickel, Ni 7.7 U 9.4 B N/C
Potassium, K 1,790 B 2,040 - 14.0
Selenium, Se 0.64 U WL 0.68 B N/C
Silver, Ag 2.1 U 2.1 U N/C
Sodium, Na 11,400 11,500 0.88
Thallium, -n 0.70 U 0.70 U N/C
Vanadium, Vn 2.7 B 3.0 B 11.1
Zinc, Zn 6.7 U 24.5 N/C
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"U" = Analyte not detected.
0 Laboratory Qualifier
"E"= Analyte is estimated because of interference.
"W= Analytical spike recovery was outside OC control limits.
Q Data Validation Qualifier
"J= Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K"= Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L= Analyte concentrations is biased low, the expected concentration is expected to be higher.
% Difference
N/C = Not calculable
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TABLE 6
EILMENDORF AFB OPERABLE UNIT 5

TOTAL AND SOLUBLE METAL RESULTS
UNITS - ug/I

ANC31026.H3.80

Field Sample ID 5MW02-33

Analyte Total Metals C Q Soluble Metals C 0 % Difference

Aluminum, Al 58.1 B 31.0 U N/C
Antimony, Sb 14.4 B 12.1 U N/C
Arsenic, As 1.8 B 0.70 U N/C
Barium, Ba 16.3 B EJ 15.2 B EJ -6.75
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 84,400 83,300 1 -1.30
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 2.7 B 1.1 B -59.3
Iron, Fe 184 5.1 U N/C
Lead, Pb 0.60 U 0.60 U N/C
Magnesium, Mg 14,600 14,400 -1.37
Manganese, Mn 27.1 3.9 B -85.6
Mercury, Hg 0.10 U 0.10 U N/C
Nickel, Ni 7.7 U 7.7 U N/C. Potassium, K 1,430 B 1,520 B 6.29
Selenium, Se 0.64 U 1.9 B N/C
Silver, Ag 2.1 U 2.1 U N/C
Sodium, Na 7,820 7,900 1.02
Thallium, T1 1.2 B 0.70 U N/C
Vanadium, Vn 3.0 B 1.9 B -36.7
Zinc. Zn 14.4 U 12.7 U N/C
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"U" = Analyte not detected.
G Laboratory Qualifier
"E" = Analyte is estimated because of interference.
"W" = Analytical spike recovery was outside 0C control limits.
0 Data Validation Qualifier
"J"= Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K"= Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L"= Analyte concentrations is biased low, the expected concentration is expected to be higher.
% Difference
N/C = Not calculable
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TABLE 7
ELMENDORF AFB OPERABLE UNIT 5

TOTAL AND SOLUBLE METAL RESULTS
UNITS = ug1

ANC31026.H3.80

Field Sample ID 5MW02-33C

Analyt" Total Metals C 0 Soluble Metals C 0 % Difference

Aluminum, Al 31.0 U 31.0 U N/C
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 0.70 U 0.70 U N/C
Barium, Ba 0.10 U EJ 0.10 U EJ N/C
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 104 B 111 B 6.73
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 0.90 U 0.90 U N/C
Iron, Fe 2.7 B 13.9 B 414.81
Lead, Pb 0.60 U 0.60 U N/C
Magnesium, Mg 14.3 U 14.3 U N/C
Manganese, Mn 0.80 U 0.80 U N/C
Mercury, Hg 0.10 U 0.10 U N/C
Nikel, Ni 7.7 U 7.7 U N/C
Potassium, K 191 U 191 U NC
Selenium, Se 1.7 B 0.50 U N/C
Silver, Ag 2.1 U 2.1 U N/C
Sodium, Na 42.9 B 54.8 B 27.74
Thallium, TI 0.70 U 0.70 U N/C
Vanadium, Vn 1.9 U 1.9 U N/C
Zinc, Zn 3.8 B 4.4 B 15.79
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"U" = Analyte not detected.
0 Laboratory Qualifier
"E'= Analyte is estimated because of interference.
"W = Analytical spike recovery was outside OC control limits.
Q Data Validation Qualifier
"J" Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K" = Analyte concentrations is biased high, the expected concentration is expected to be lower.
"l= Analyte concentrations is biased low, the expected concentration is expected to be higher.
% Difference
N/C = Not calculable

S
5MWO233C.XLS



TABLE 8
ELMENDORF AFB OPERABLE UNIT 5

TOTAL AND SOLUBLE METAL RESULTS
UNITS = ug/I

ANC31026.H3.80

Field Sample ID 5MW1 5-10

Analyte Total Metals C Q Soluble Metals C Q % Difference

Aluminum, Al 31.0 U 31.0 U N/C
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 0.80 B WK 0.90 B 12.5
Barium, Ba 16.8 B EJ 16.5 B EJ -1.79
Beiyllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 86,600 88,900 2.66
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 2.5 B 2.3 B -8.00
Iron, Fe 57.0 B 20.9 U N/C
Lead, Pb 0.60 U 0.60 U N/C
Magnesium, Mg 14,400 14,300 -0.69
Manganese, Mn 99.0 94.1 -4.95
Mercury, Hg 0.10 U 0.10 U N/C
Nickel, Ni 7.7 U 7.7 U N/C
Potassium, K 1,090 B 1,130 B 3.67
Selenium, Se 1.0 U 2.2 B WI N/C
Silver, Ag 2.1 U 2.1 U N/C
Sodium, Na 6,970 7,020 0.72
Thallium, TI 0.70 U 0.70 B N/C
Vanadium, Vn 3.4 B 4.1 B 20.6
Zinc, Zn 32.8 21.3 U N/C
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"U" = Analyte not detected.
Q Laboratory Qualifier

"E= Analyte is estimated because of interference.
*= Analytical spike recovery was outside OC control limits.
Q Data Validation Qualifier
"J" Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K"= Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L" = Analyte concentrations is biased low, the expected concentration is expected to be higher.
% Difference
N/C = Not calculable

0
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TABLE 9
ELMENDORF AFB OPERABLE UNIT 5

TOTAL AND SOLUBLE METAL RESULTS
UNITS = ug/I

ANC31026.H3.80

Field Sample ID 5MW1 6-11

Analyte Total Metals C Q Soluble Metals C Q % Difference

Aluminum, Al 392 67.8 B -82.7
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 2.2 B WK 3.0 B WK 36.4
Barium, Ba 116 B EJ 1036 EJ -11.2
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 93,700 94,700 1.07
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper. Cu 1.7 B 0.90 U N/C
Iron, Fe 6,160 5.230 -15.1
Lead, Pb 0.60 U 0.60 U N/C
Magnesium, Mg 20,000 18,800 -6.00
Manganese, Mn 1,940 1,630 -16.0
Mercury, HFg 0.10 U 0.10 U N/C
Nickel, Ni 7.7 U 7.7 U N/C
Potassium, K 2,130 B 1,960 B -7.98
Selenium, Se 0.93 B 2.5 6 169
Silver, Ag 2.1 U 2.1 U N/C
Sodium, Na 10,000 9,570 -4.30
Thallium, T! 0.70 U 0.70 U N/C
Vanadium, Vn 6.9 B 5.0 B -27.5
Zinc, Zn 9.7 U 16.7 U N/C
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"Um = Analyte not detected.
Q Laboratory Qualifier
"E"= Analyte is estimated because of interference.
"W Analytical spike recovery was outside OC control limits.
O Data Validation Qualifier
"J= Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K= Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L"= Analyte concentrations is biased low, the expected concentration is expected to be higher.
% Difference
N/C = Not calculable
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TABLE 10
ELMENDORF AFB OPERABLE UNIT 5

TOTAL AND SOLUBLE METAL RESULTS
UNITS = ug/I

ANC31026.H3.80

Field Sample ID SP101-9

Analyte Total Metals C a Soluble Metals C Q % Difference

Aluminum. Al 7,840 43.9 B -99.44
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 5.4 B WK 3.2 B WK -40.74
Barium, Ba 110 B EJ 61.6 B EJ -44.00
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 77,600 77,800 0.26
Chromium, Cr 12.5 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 9.9 B 0.90 U N/C
Iron, Fe 19,300 B 12,600 -34.72
Lead, Pb 3.20 U 0.60 U N/C
Magnesium. Mg 20,200 18,300 -9.41
Manganese, Mn 4,440 4280 -3.60
Mercury, Hg 0.10U 0.10 U N/C
Nickel, Ni 20.8 B 7.7 U N/CO Potassium, K 2,150 B 2,070 B -3.72
Selenium, Se 0.68 U W 1.11U N/C
Silver, Ag 2.1 U 2.1 U N/C
Sodium, Na 6,900 6,790 -1.59
Thallium, T1 0.70 U 0.70 U N/C
Vanadium, Vn 18.7 B 3.0 B -84.0
Zinc, Zn 34.1 11.7 U N/C
C (Concentration) Qualifier
"B" = Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"U" = Analyte not detected.
Q Laboratory Qualifier
'E' Analyte is estimated because of interference.

=W Analytical spike recovery was outside QC control limits.
Q Data Validation Qualifier
"J"= Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K"= Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L= Analyte concentrations is biased low, the expected concentration is expected to be higher.
% Difference
N/C = Not calculable
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TABLE 11
ELMENDORF AFB OPERABLE UNIT 5

TOTAL AND SOLUBLE METAL RESULTS
UNITS = Ug/I

ANC31026.H3.80

Field Sample ID SP102-36

Analyte Total Metals C Q Soluble Metals C Q % Difference

Aluminum, Al 1,090 31.0 U N/C
Antimony, Sb 12.1 U 12.1 U N/C
Arsenic, As 1.7 B WK 0.70 U W N/C
Barium, Ba 25.9 B EJ 18.9 B EJ -27.0
Beryllium, Be 0.50 U 0.50 U N/C
Cadmium, Cd 1.2 U 1.2 U N/C
Calcium, Ca 87.500 84,800 -3.09
Chromium, Cr 3.7 U 3.7 U N/C
Cobalt, Co 5.8 U 5.8 U N/C
Copper, Cu 5.9 B 2.3 B -61.0
Iron, Fe 1,840 78.3 B -95.7
Lead, Pb 0.70 B 0.60 U N/C
Magnesium, Mg 19,000 18,300 -3.68
Manganese, Mn 1,450 1,380 -4.83
Mercury, Hg 0.10 U 0.10 U N/C
Nickel, Ni 11.5 B 7.7 U N/C
Potassium, K 1,330 B 1,350B 1.50
Selenium, Se 2.0OU WL 0.50 U NIC
Silver, Ag 2.11U 2.1 U N/C
Sodium, Na 6,980 7,120 2.01
Thallium, TI 0.70 U 0.70 U N/C
Vanadium, Vn 6.1 B 2.3 B -62.3
Zinc, Zn 13.1 U 10.7 U N/C
C (Concentration) Qualifier
"B"= Analyte concentration is between the instrument detection limit (IDL) and the method detection limit.
"U" = Analyte not detected.
Q Laboratory Qualifier
"E" = Analyte is estimated because of interference.
"W" Analytical spike recovery was outside QC control limits.
0 Data Validation Qualifier
"J"= Analyte concentrations is considered estimate because a direction of bias could not be determined.
"K"= Analyte concentrations is biased high, the expected concentration is expected to be lower.
"L" Analyte concentrations is biased low, the expected concentration is expected to be higher.
% Difference
N/C = Not calculable
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MEMORANDUM C"iHILL

TO: Win Westervett/CH2M HILL/ANC

COPIES: Artemis Antipas/CH2M HILL/SEA
Susan Schrader/CH2M HILL/ANC

FROM: Page Birmingham/CH2M HILL/CVO
Donna Morgans/CH2M HILL/CVO

DATE: November 23, 1992

SUBJECT: Review of Quality Assurance/Quality Control (QA/QC) Data for Offsite
Laboratory Analyses at Elmendorf Air Force Base (AFB), Operable
Unit 5 (OU-5)

PROJECT: ANC31026.H3.80

A data review has been conducted on data submitted for groundwater, surface
water, sediment, and soil samples collected for the Operable Unit five (OU-5) reme-
dial investigation at Elmendorf Air Force Base, Alaska. Samples for this field pro-
gram were collected between May 28 and September 18, 1992.

Approximately 10 to 20 percent of the organic, inorganic, and conventional analy-
ses were reviewed following the U.S. EPA Functional Guidelines for Evaluating
Organics and Inorganics Analyses, where possible, reviewing all quality assur-
ance/quality control (QA/QC) data and validating all of the raw data.

QA/QC data from groundwater, surface water, soil, sediment, travel blanks, rinsate
blanks, and field blanks were reviewed. The following table lists the type cf analy-
ses performed, together with the respective number and type of sample for each
analysis.
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November 23, 1992

Number of VOC Analysis Number of Purgeable VOC Analysis

Samples EPA Method 8010 Samples EPA Method 524.2

7 Groundwater samples 6 Groundwater samples
9 Soil samples
2 Field blanks
2 Rinsate blanks
6 Travel blanks

Number of Semivolatile Analysis Number of PCB Analysis
Samples EPA Method 8270 Samples EPA Method 8080

9 Groundwater samples 4 Soil Samples
11 Soil samples
2 Rinsate blanks

Number of TMBE/BTEX/Gas Analysis Number of TFH Gasoline Analysis
Samples EPA Modified Method Samples EPA Modified Method 8015/

8015/8020/ADEC AK 101 ADEC AK 102

9 Groundwater samples 3 Groundwater Samples
7 Soil samples
1 Field blanks
1 Rinsate blanks
5 Travel blanks

Number of TFH Diesel and JP-4 Number of Total Metals Analysis
Samples Analysis Samples EPA Method 6010/7000

EPA Modified Method 8015 Series

9 Groundwater samples 12 Groundwater samples
8 Soil samples 10 Soil samples
1 Rinsate blanks 2 Rinsate blanks

Number of Alkalinity Analysis Number of Anion Analysisa
Samples EPA Method 310.1 Samples EPA Method 300.0 and

310.1

2 Groundwater samples 3 Groundwater samples
1 Rinsate blank

Number of TOC Analysis
Samples EPA Method 9060

3 Soil samples

aAnion analyses include carbonate, bicarbonate, chloride, nitrate, and sulfate.

Overall, the data have met the acceptance criteria as outlined in the Elmendorf AFB
OU-5 Quality Assurance Project Plan (QAPP) and have also met the OC accept-
ance criteria as outlined in the U.S. EPA Functional Guidelines for Evaluating
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MEMORANDUM
Page 3
November 23, 1992

Organics and Inorganics Analyses. All data are considered usable for the pur-
poses outlined in the context of the data quality objectives.

The following summarizes the overall results of the data review for each organic
analytical method and each QC parameter evaluated.

Organic Analyses

Holding Times

For Method 8270 analyses, except for 5SE09RX, 5SE09ARX, and 5SE1 ORX, all
samples were analyzed within their respective holding time requirements. Sample
results for 5SE09RX, 5SE09ARX, and 5SE10RX were qualified as estimates and
flagged with a "J" for positive results, or a "UJ" for nondetected results.

GC/MS Tuning

For Methods 524.2 and 8270 analyses, a GC/MS tune was reported for each 12-
hour tuning period and ion abundances met QC acceptance criteria.

Initial Calibration

For each analytical method, all target compounds met initial calibration QC accept-
ance criteria.

Continuing Calibration

Except for several Method 8010 and Method 8270 target compounds, all target
compound calibration curves met continuing calibration QC acceptance criteria.

Where continuing calibrations exceeded QC acceptance criteria, no target com-
pounds were detected in the samples. Therefore, no samples were qualified as a
result of continuing calibrations.

Blanks

Except for the analyses listed below, all method, travel, field, and rinsate blanks
were contamination-free. Samples containing contaminants were qualified as non-
detects and flagged with a "U".
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Method 8010 analyses:

* Tetrachloroethene result for OU5SE-08 (1,400U)

Method 524.2 analyses:

* Methylene chloride results for 5SWO1 (1.4U), 5SWOIA (1.6U), and
5SW02 (1.1 U)

Method 8270 analyses:

• N-nitrosodiphenylamine results for OU5SW-07 (1OU), OU5SW-08
(1OU), and OU5SE-07 (540U)

* Diethylphthalate result for 5WS02 (1OU)

* Di-n-butylphthalate results for 5SE09RX (420UJ) and 5SE09ARX
(420UJ)

System Monitoring Compounds

Except for the analyses listed below, all surrogate spike recoveries met QC accept-
ance criteria. Analyses not meeting QC acceptance criteria were qualified as esti-
mates and flagged with a "J" for positive results, or a "UJ" for nondetected results.

a Method 8010 (OU5SE-07)
* Method 8080 (5SE05, 5SE04, and 5SE04A)
• Method 8015/8020 (BTEX/TFH gasoline) (5MW5-30)
• Method 8015 (TFH diesel/JP-4) (5SE1 0, 5SW1 1, and 5SE 11)

Matrix Spike/Matrix Spike Duplicates

Except for several matrix spike recoveries and relative percent difference results, all
MS/MSDs met QC acceptance criteria. Samples are not qualified on the basis of
MS/MSD results.

Internal Standards

All area counts and retention times met QC acceptance criteria.

1001Odb2.anc



MEMORANDUM
Page 5
November 23, 1992

Target Compound Identification

For Method 8010 analyses, except for OU5SW-07D, all compounds detected in
samples were verified by a second column confirmation analysis. The tetrachloro-
ethene result for OU5SW-07D was qualified as an estimate and flagged with a NJ".

Compound Quantitation and Reported Detection Umits

The samples listed below required dilution to bring high concentrations of target
compounds into the linear range of the instrument. The following samples required
dilution and detection limits were increased. Except for VOC, BTEX/TFH gasoline,
and TFH diesel/JP-4 results for 5SE09, 5SE09A, and 5SE1 0, all soil results were
correctly adjusted for percent moisture.

Method 8270 analyses:

* OU5SE-08 (20-fold dilution)

Method 8080 analyses:

• OU5SE-07 (2-fold dilution)

Method 8015/8020 (BTEX[TFH gasoline) analyses:

• OU5SE-08 (5-fold dilution)

Method 8015 (JP-4) analyses:

• OU5SE-07 (2-fold dilution)

Method 8015 (TFH diesel) analyses:

• OU5SE-07 (5-fold dilution)
• OU5SE-08 (5-fold dilution)
• 5SE09A (detection limit raised from 1 pg/kg to 3 /g/kg)

Original TFH gasoline analyses were performed by all laboratories according to
modified EPA method 8015/8020. Following sample analysis and reporting, it was
noticed that the TFH gasoline analyses should have been performed according to
method AK 101. The two analytical methods differ based on the type of calibration
standard used. Method 8015/8020 uses a 5-point calibration using a commercially
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prepared gasoline standard; the ADEC AK 101 method uses a 5-point calibration
using a 10-component mix standard. The overall effect is that a larger retention
time window was used that covered the major range of gasoline peaks.

Sample results were then recalculated using a newly established retention time
window. Recalculation only affects sample results reported above the detection
limit. Only results reported by CH2M HILL were recalculated. It is considered that
the technique used for recalculating the TFH gasoline results is highly reliable;
therefore, sample qualification was not required. The following 13 samples ana-
lyzed by CH2M HILL required TFH gasoline recalculation, and amended results
were reported by the laboratory:

• OU5SW-05
• OU5SW-08
• OU5SE-04
* OU5SE-05
• OU5SE-06
* OU5SE-08
• OU5SB11-10
• 5SB29-04
• SP10114
* SP01118
* GW-6A38
* OU5-MW13S
• 5MW3-40

TFH gasoline results reported by the ENSECO laboratory did not require qualifi-
cation because there was no TFH gasoline reported above the detection limit. TFH
gasoline results reported by Superior Analytical could not be recalculated; there-
fore, the following sample results, which were reported above the detection limit,
were qualified as estimates and flagged with a "J":

• SL04S12A
• SL04S12AA
• SL04S12A
• SL16S12N
* SL16S24N

Original TFH diesel analyses were performed by all laboratories according to modi-
fied EPA method 8015. Following sample analysis and reporting, it was noticed
that the TFH diesel analyses should have been performed according to ADEC 0
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method AK 102. The two analytical methods differ based on the type of calibration
standard used. Method 8015 uses a 5-point calibration using a commercially
prepared gasoline standard; the ADEC AK 102 method uses a 5-point calibration
using a 1 0-component mix standard. The overall effect of using method 8015
instead of the ADEC method is that significant peaks were present outside the
retention time window used in the original analysis, but within the ADEC-defined
retention time window.

TFH diesel results reported by CH2M HILL, ENSECO, and Superior Analytical
could not be recalculated because the chromatographic peaks of the commercial
diesel standard did not match the peaks of the 1 0-component mix standard; con-
sequently, a new retention time window could not be established. Because the
ADEC-defined retention time window is larger than the original retention time win-
dow, it is expected that the TFH diesel results are biased low. The following
samples analyzed by the CH2M HILL laboratory are considered biased low and
flagged with a "J":

• OU5SE-04
*• OU5SE-06
* OU5SE-08
* GW-6A38
• SP2/60540
• 5SB29-0
* SP10114
0 5SB29-04
• 5MW09-7
• 5MW4-35
• 5SE-05

The following samples analyzed by the ENSECO laboratory are considered biased
low and flagged with a "J":

• 5SE-09A
* 5SE-11

The following samples analyzed by Superior Analytical are considered biased low
and flagged with an "1':

• SL04S12A
* SL04S12AA
* SL04S12N
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* SL04S12NA
* SL04S12ND
• SL04S12A
* SL04S12N
* SL2OS24A
* SL19S12A
* SL29S12N
• SL16S12N
* SL16S24N
• SL19S12N

Tentative Identified Compounds (TICs)

All sample TICs met OC acceptance criteria. Samples OU5SE-07, OU5SE-08,
5SB19-10, 5SB19-52, 5SBO1-10, 5SB21-10, 5SB21-25, 5SB21-48, 5WSO1, 5WS01A,
5WS02, 5MW16A-14, 5MW5-30, 5SE09ARX, 5SE09RX, and 5SE1ORX each con-
tained TICs that were detected in the method blank as well as the sample; these
TIC results were rejected and flagged with an "R". All TICs detected are con-
sidered estimate concentrations and flagged with a "JIN".

System Performance

Chromatograms and instrument performance for each sample analysis were con-
sidered acceptable.

Inorganic and Conventional Parameter Analyses

The following summarizes the overall results of the data review for each inorganic
analytical method and each QC parameter evaluated. All sample results were
qualified in accordance with the criteria outlined in the functional guidelines.

Holding Times

Fk metals and conventional parameters, all samples were analyzed within their
respective holding time requirements. Therefore, all samples met holding time QC
acceptance criteria.

lO01Odb2.anc



MEMORANDUM
Page 9
November 23, 1992

Calibration Check

All initial and continuing calibrations met QC acceptance criteria.

Blanks

Except for three aluminum, two iron, three mercury, five potassium, four selenium,
and two zinc results, samples did not require qualification as a result of blank con-
tamination. The following sample results were qualified as nondetects and flagged
with a "U" as a result of preparation blank contamination.

Aluminum results:

• 5SW03 (67.4U)
• 5SW02 (109U)
* 5SW03A (59.8U)

* Iron results:

* 5SW03A-S (10.7U)
• 5SW03-S (12.6U)

Mercury results:

• 5SB21-10 (0.09U)
* 5SB21-25 (0.07U)
* 5SB21-48 (0.08U)

Potassium results:

• 5SW03-S (571 U)
• 5SW03 (47.OU)
* 5SW03A (509U)
* 5SW02 (376U)
* 5SW03A-S (454U)
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Selenium results:

• OU5SE-07 (0.22U)
* OU5SE-08 (0.25U)
* 5SW03 (0.78U)
• 5SW02 (0.69U)

Zinc results:

* 5SW03-S (1 2.4U)
• 5SW03A-S (4.6U)

ICP Interference Check Samples

All ICP interference check sample recoveries met QC acceptance criteria.

Laboratory Control Samples (LCS)

All LCS recoveries met QC acceptance criteria.

Laboratory Duplicates

All duplicate results met QC acceptance criteria.

Matrix Spikes

Except for one lead and two manganese matrix spike recoveries, all matrix spike
recoveries met QC acceptance criteria. The lead results for OU5SE-07 and
OU5SE-08 and the manganese results for 5SB01-25, 5SB21-10, 5SB21-25, 5SB21 -
35, and 5SB21-48 were qualified as biased low and flagged with an "L". The man-
ganese results for OU5SE-07 and OU5SE-08 were qualified as biased high and
flagged with a IV.

Analytical Spike Recoveries

Except for four selenium and three thallium analytical spike recoveries, all analytical
spike recoveries met QC acceptance criteria. The selenium results for 5SB21 -10,
5SB21-25, 5SB21-35, and 5SB21-48 and the thallium results for OU5SE-07,
OU5SE-08, and 5SB21-48 were qualified as biased low and flagged with an 1"'.

0
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ICP Serial Dilution

Except for three barium, one calcium, and two zinc, all serial dilutions met QC
acceptance criteria. The following sample results not meeting QOC acceptance
criteria were qualified as estimates and flagged with a "J" for positive results.

Barium results:

• OU5SW-07
* OU5SW-07S
• OU5SW-08
* OU5SW-08C
• OU5SW-08S
• 5SB12-8C
* 5SW03
* 5SW03-S
• "5SW03A
• 5SW03A-S

5SW02

Calcium results:

• OU5SE-07
* OU5SE-08

Zinc results:

° OU5SE-07
* OU5SE-08
• 5SB01 -25
• 5SB21 -10
* 5SB21-25
° 5SB21-35
° 5SB21-48

Sample Result Verification

All sample results and detection limits were calculated correctly. All soil results
were correctly adjusted for percent moisture.
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The attached sections provide complete validation results on a batch basis, for
each medium.
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Field Duplicate Results

Seven water samples (12 percent frequency) and six soil samples (9 percent frequency) were
collected and analyzed as blind field duplicates. Project quality assurance (QA) control limits for
field duplicates allow ± 100 relative percent difference (RPD) for water and soil samples with the
provisional control limit of plus or minus the contract-required detection limit (CRDL) when
concentrations are less than five times the CRDL There are no specific review criteria used to
compare field sample result comparability. Field duplicate results are used to determine the
precision of field sampling and laboratory techniques. Qualifiers are not assigned when field
duplicate results do not meet 0C acceptance criteria.

Field duplicates 5SW03, 5WS01, 5SE03, 5SE04, and 5S829-0 were analyzed for the full suite of
analytical parameters. 5MW7-40, 5MW6-35, and 5SE09 were analyzed for organic parameters.
NS3021 5 was analyzed for BTEX, TFH gasoline, TFH diesel, and JP-4. 5GW4A-5 was analyzed for
semivolatile organic compounds. SL04S12A and SL04S12N were analyzed for metals and
conventional parameters. Tables 1 through 11 show field duplicate RPD results for organic, metal,
and conventional parameters that were detected in one or both of the samples analyzed.

Field duplicate results for samples collected are summarized below.

Table 1 summarizes the hits for the surface water sample field duplicates collected
at 5SW03. Twelve total metals, eight dissolved metals, and alkalinity were
detected in one or both samples. RPDs for metals detected in both samples
ranged between 0.5 and 128 percent. Except for alkalinity and manganese, all
metals met the project quality control (QC) acceptance criteria of ± 100 RPD for
field precision. The manganese RPD met the provisional 0C acceptance criteria of
plus or minus the CRDL The RPD for alkalinity was 130 percent, which exceeded
the OC acceptance criteria. All total metals concentrations were greater than
dissolved metals concentrations.

Table 2 summarizes the hits for the surface water sample field duplicates collected
at 5SW03. Seven total metals, seven dissolved metals, and alkalinity were
detected in one or both samples. RPDs for metals detected in both samples and
alkalinity ranged between 0.7 and 11.6 percent; therefore, all parameters detected
met the project QOC acceptance criteria of t 100 RPD for field precision. All total
metals concentrations were the same or slightly greater than dissolved metals
concentrations.

Table 3 summarizes the hits for the groundwater sample field duplicates collected
at 5WSOI. Five total metals, alkalinity, bicarbonate, carbonate, chloride, and
sulfate were detected in one or both samples. RPDs for metals and conventional
parameters detected in both samples ranged between zero and 10.9 percent;
therefore, all parameters detected met the project 0C acceptance criteria of ± 100
RPD for field precision.

Table 4 summarizes the hits for the soil sample field duplicates collected at SE03.
Bis(2-ethylhexyl)phthalate and 20 total metals were detected in one or both
samples. RPDs for metals detected in both samples ranged between 0.7 and 28.9
percent; therefore, all parameters detected met the project QC acceptance criteria
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of ± 100 RPD for field precision. Bis(2-ethylhexyl)phthalate was detected in only
one sample; therefore, RPD could not calculated.

Table 5 summarizes the hits for the soil sample field duplicates collected at 5SE04.
Bis(2-ethylhexyl)phthalate and 19 total metals were detected in one or both
samples. RPDs for metals detected in both samples ranged between zero and
36.2 percent; therefore, all parameters detected met the project 0C acceptance
criteria of ± 100 RPD for fieldprecision.

Table 6 summarizes the hits for the soil sample field duplicates collected at
5SB29-0. Nineteen semivolatile organic compounds, TFH diesel, and 20 total
metals were detected in one or both samples. RPDs for semivolatiles and metals
detected in both samples ranged between 4.6 and 182 percent. Except for bis(2-
ethylhexy)phthalate, all semivolatiles (phenanthrene, fluoranthene, and pyrene)
detected exceeded the project 0C acceptance critera of ± 100 RPD for field
precision. Except for lead, all metals detected met the 0C acceptance criteria for
± 100 percent for field precision. TFH diesel was detected in only one sample;
therefore, an RPD could not be calculated.

Table 7 summarizes the hits for the groundwater sample field duplicates collected
at 5MW7-40. Trichloroethene and 1,1,2,2-tetrachloroethane were detected in both
samples. RPDs for these VOCs ranged between 2.5 and 14.3 percent; therefore,
both VOCs detected met the project 0C acceptance criteria of ± 100 RPD for field
precision.

Table 8 summarizes the hits for the groundwater sample field duplicates collected
at 5MW6-35. Trichloroethene, toluene, ethylbenzene, total xylenes, and bis(2-
ethylhexyl)phthalate were detected in one or both samples. RPDs for these
parameters ranged between 3.3 and 25.0 percent; therefore, all parameters
detected met the project 0C acceptance criteria of ± 100 RPD for field precision.

Table 9 summarizes the hits for the soil sample field duplicates collected at
SLO4SI2A. Eighteen total metals, three water soluble metals, four ammonium
acetate extractable meta!s, phosphate, TKN, conductivity, and TOC were detected
in one or both samples. RPDs for all parameters detected in both samples ranged
between zero and 40 percent; therefore, all parameters detected met the project
0C acceptance criteria of ± 100 RPD for field precision.

Table 10 summarizes the hits for the soil sample field duplicates collected at
SLO4S12N. Seventeen total metals, three water soluble metals, four ammonium
acetate extractable metals, phosphate, TKN, conductivity, and TOC were detected
in one or both samples. RPDs for all parameters detected in both samples ranged
between zero and 78.9 percent; therefore, all parameters detected met tha project
0C acceptance criteria of ± 100 RPD for field precision.

Table 11 summarizes the hits for the soil sample field duplicates collected at
5SE09. Phenol and JP-4 were detected in one or both samples. The RPD for
phenol was 32.3 percent; therefore, all parameters detected met the project 0C
acceptance criteria of ±_100 RPD for field precision. JP-4 was detected in only one
sample; therefore, an RPD could not be calculated.
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TABLE 1. Field Duplicate Results for 5SW03 on 30 May 92

Duplicate Relative
Sample Result Result Percent

Compounds (Ag/l) (/i) Difference

Total Metals

Aluminum 315 557 55.5
Arsenic 0.70 0.80 13.3
Barium 16.2 13.0 21.9

Calcium 27,400 18,300 39.8

Copper 1.4 1.6 13.3
Iron 562 835 39.1
Lead 0.70 0.60 U N/C
Magnesium 4,010 2,920 31.5
Manganese 189 90.1 70.6
Potassium 559 468 17.7
Sodium 2,170 2,160 0.46
Vanadium 2.0 2.8 33.3

Dissolveo Metals

Barium 4.0 3.8 5.1
Calcium 14,500 19,300 28.4
Iron 26.4 54.3 69.1
Magnesium 2,250 2,890 24.9
Manganese 16.2 73.9 1. 28
Potassium 391 285 31.4
Sodium 1,580 2,180 31.9
Vanadium 1.3 1.3 U N/C

Akalinity (mg/I) 138 40 110

N/C = Not Calculable
U = Nondetected result
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TABLE 2. Field Duplicate Results for 5SW03 on 27 Aug 92

Duplicate Relative
Sample Result Result Percent

Compounds (jg/I) (jg/I) Difference

Total Metals

Barium 9.0 9.3 3.3
Calcium 24,400 24,700 1.2
Copper 1.OU 130 N/C
Magnesium 3,600 3,660 1.7
Manganese 47.9 48.2 0.62
Sodium 2,360 2,390 1.3
Zinc 2.2U 79.9 N/C

Dissolved Metals

Barium 8.8 8.8 0.0
Calcium 24,600 24,400 0.82
Copper 1.7 0.90U N/C
Magnesium 3,640 3,620 0.55
Manganese 44.1 43.8 0.68
Sodium 2,650 2,360 11.6

Akalinity (mg/I) 60 57 5.1

N/C = Not Calculable
U = Nondetected result
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TABLE 3. Field Duplicate Results for 5WS01 on 1 Sep 92

Duplicate Relative
Sample Result Result Percent

Compounds (jg/I) (jg/I) Difference

Total Metals

Calcium 10,500 10,400 0.96
Iron 118 129 8.9
Magnesium 6,330 6,300 0.48
Potassium 1,990 1,800 10.0
Sodium 41,900 41,600 0.72

Conventional Parameters (mg/I)

Alkalinity 141 127 10.4
Bicarbonate 165 148 10.9
Carbonate 3.6 3.6 0.0
Cloride 3.63 3.64 0.28
Sulfate 13.7 13.7 0.0

N/C = Not Calculable
U = Nondetected result
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TABLE 4. Field Duplicate Results for 5SE03 on 30 May 92

Duplicate Relative
Sample Result Result Percent

Compounds (pj/kg) (ag/kg) Difference

Semivolatile Organic Compounds

bis(2-Ethylhexyl)phthalate 57 520U N/C

Total Metals (mg/kg)

Aluminum 18,000 16.500 8.7
Arsenic 5.6 5.8 1.8
Barium 90.3 80.4 11.6
Beryllium 0.73 0.64 13.1
Cadmium 1.8 1.9 5.4
Calcium 7,510 5,930 23.5
Chromium 40 38.2 4.6
Cobalt 13.3 11.8 12.0
Copper 29.4 27.7 6.0
Iron 33,100 32,400 2.1
Lead 5.8 6.1 5.0
Magnesium 10,100 10,200 1.0
Manganese 787 710 10.3
Nickel 40.9 40.6 0.74
Potassium 1,080 808 28.9
Selenium 0.22 0.12 U N/C
Silver 0.84 1.6 62.3
Sodium 433 364 17.3
Vanadium 70.5 60.5 15.3
Zinc 79.1 76.3 3.6

N/C = Not Calculable
U = Nondetected result
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TABLE 5. Field Duplicate Results for 5SE04 on 29 Aug 92

Duplicate Relative
Sample Result Result Percent

Compounds (pg/kg) (p//kg) Difference

Semivolatile Organic Compounds

Bis(2-ethylhexyl)phthalate 1,300U 210 N/C

Total Metals (mg/kg)

Aluminum 9,580 13,400 33.2
Arsenic 38.1 29.4 25.8
Barium 441 366 18.6
Cadmium 1.7 2.4 34.1
Calcium 12,000 12,000 0.0
Chromium 23.5 28.6 19.6
Cobalt 23.7 22.4 5.6
Copper 26.3 27.6 4.8
Iron 69,300 67,200 3.1
Lead 24.5 22.9 6.8
Magnesium 5,390 7,050 26.7
Manganese 37,900 29,300 25.6
Mercury 0.11U 0.10 N/C
Nickel 71.5 61.5 15.0
Potassium 634 914 36.2
Silver 5.6 4.7 17.5
Sodium 609 521 15.6
Vanadium 39.5 54.5 31.9
Zinc 108 102 5.7

N/C = Not Calculable
U = Nondetected result
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TABLE 6. Field Duplicate Results for 5SB29-0 on 4 Sep 92

Sample Duplicate Relative
Result Result Percent

Compounds (pg/kg) (mg/kg) Differencee

Semivolatile Organic Compounds

Napthalene 380U 110 N/C
2-Methylnaphthalene 380U so N/C
Acenaphthene 380U 120 N/C
Dibenzofuran 380U 93 N/C
Fluorene 380U 140 N/C
Phenanthrene 39 830 182
Anthracene 380U 150 N/C
Carbazole 380U 83 N/C
Fluoranthene 63 840 172
Pyrene 67 820 170
Benzo(a) anthracene 380U 350 N/C
Chrysene 380U 410 N/C
Bis(2-ethylhexy)phthalate 49 39 22.7
Benzo(b)fluoranthene 380U 260 N/C
Benzo(k)fluoranthene 43 310 151
Benzo(a)pyrene 380U 330 N/C
Ideno(1,Z3-cd)pyrene 380U 160 N/C
Dibenz(a,h)anthracene 380U 40 N/C
Benzo(g,h,I)perylene 380U 330 N/C

TFH Diesel (mg/kg) 6.1 4.6U N/C

Metals (mg/kg) _

Aluminum 16,000 9,360 52.4
Arsenic 6.3 5.2 19.1
Barium 125 283 77.5
Cadmium 1.5 1.3 14.3
Calcium 6,770 4,850 33.0
Chromium 29.0 23.4 21.4
Cobalt 11.6 7.3 45.5
Copper 33.3 22.3 39.6
Iron 30,900 17,300 56.4
Lead 23.9 193 156
Magnesium 9,080 5,340 51.9
Manganese 612 400 41.9
mercury 0.05 0.06 18.2
Nickel 31.2 24.9 22.5
Potassium 662 468 34.3
Selenium 0.11U 0.16 N/C
Silver 0.60 0.48U N/C
Sodium 259 22 15.4
Vanadium 83.3 37.2 76.5
Zinc 63.5 66.5 4.6

N/C = Not Calculable
U = Nondetected result
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TABLE 7. Field Duplicate Results for 5MW7-40 on 1 Sep 92

Duplicate Relative
Sample Result Result Percent

Compounds (pg/I) (pg/I) Difference

VOCs__ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

Trichloroethene 13 15 14.3
1,1,2,2-tetrachloroethane 8.0 8.2 2.5

N/C = Not Calculable
U = Nondetected result

TABLE 8. Field Duplicate Results for 5MW6-35 on 3 Sep 92

Duplicate Relative
Sample Result Result Percent

Compounds (/I) (pg/I) Difference

Purgeable VOCs

Trichloroethene 52 54 3.8
Toluene 1.4 1.2 15.4
Ethylbenzene 0.67 0.60 11.0
Total Xylenes 2.7 2.1 25.0

Semivolatile Organic Compounds

Bis(2-ethylhexyl)phthalate IOU 1 N/C

TFH gasoline (mg/I) 92 89 3.3

N/C = Not Calculable
U = Nondetected result
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TABLE 9. Field Duplicate Results for SL04S1 2A on 4 Sep 92

Duplicate Relative

Sample Result Result Percent

Compounds (mg/kg) (mg/kg) Difference

Ethylbenzene 200 390 64.4

Total Xylenes 3,100 8,400 92.2

TFH Gasoline 310 670 73.5

TFH Diesel 83 151 58.1

Metals

Aluminum 14,000 11,800 17.1
Arsenic 7.4 8.1 9.0
Barium 75.6 89.9 17.3
Cadmium 1.5 1.5 0.0
Calcium 5,400 5,760 6.5
Chromium 24.9 22.0 12.4
Cobalt 9.8 9.4 4.2
Copper 21.7 21.3 1.9
Iron 29,300 27,900 4.9
Lead 23.0 27.3 17.1
Magnesium 6,840 5,550 20.8
Manganese 2,240 3,190 35.0
Mercury 0.09 0.06 40.0
Nickel 25.7 24.9 3.2
Potassium 536 361 39.0
Silver 0.76 0.68 11.1
Vanadium 44.8 38.0 16.4
Zinc 53.9 49.4 8.7

Water Soluble Metals (meq/1 00g)

Calcium 0.28 0.26 7.4
Magnesium 0.12 0.11 8.7
Sodium 0.06 0.05 18.2

Ammonium Acetate Extractable Metals (meq/100g)

Calcium 10.3 8.9 14.6
Magnesium 1.42 1.21 16.0
Potassium 0.14 0.12 15.4
Sodium [ 0.27 0.24 11.8

Conventional Parameters

Electrical conductivity 0.73 0.65 11.6
(mmhos/cm)
Phosphate 16 17 6.1
Total kjeidahl nitrogen 1,900 1,770 7.1
Ammonia 9.04 11.8 26.5

Total organic carbon 35,300 44,100 22.2

N/C = Not Calculable
U = Nondetected result
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TABLE 10. Field Duplicate Results for SLO4S12N on 4 Sep 92

Duplicate Relative
Sample Result Result Percent

Compounds (mg/kg) (mg/kg) Difference

TFH Diesel 10 9 10.5

Metals

Aluminum 18,400 16,700 9.7
Barium 87.1 84.2 3.4
Cadmium 1.6 1.5 6.5
Calcium 6,800 4.420 42.4
Chromium 35.4 31.9 10.4
Cobalt 12.5 10.8 14.6
Copper 26.6 24.1 9.9
Iron 27,900 26,300 5.9
Lead 10.2 8.0 24.2
Magnesium 8,850 8,200 7.6
Manganese 444 430 3.2
Mercury 0.04 0.05 22.2
Nickel 34.1 35.5 4.0
Potassium 720 565 24.1
Silver 0.49 0.70 35.3
Vanadium 66.4 55.4 18.1
Zinc 56.9 54.6 4.1

Water Soluble Metals (meq/100g)

Calcium 0.04 0.04 0.0
Magnesium 0.02 0.02 0.0
Sodium 0.02 0.02 0.0

Ammonium Extractable Metals (meq/100g)

Calcium 2.5 2.7 7.7
Magnesium 0.61 0.66 7.9
Potassium 0.12 0.13 0.1
Sodium 0.17 0.17 0.0

Conventional Parameters

Electrical conductivity 0.24 0.28 15.4
(mmhos/cm)
Phosphate 7.6 3.3 78.9
Total kjeidahl nitrogen 857 829 3.3
Ammonia 6.62 5.63 16.2

Total organic carbon 14,400 15,400 6.7

N/C = Not Calculable
U = Nondetected result
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TABLE 11. Field Duplicate Results for 5SE09 on 3 Sep 92

Duplicate Relative
Sample Result Result Percent

Compounds (ug/kg) (Mg/kg) Difference

Semivolatile Organic Compounds

Phenol 52 72 32.3

JP-4 (mg/kg) 1.OU 1.1 N/C
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Volatile Organic Compounds
(EPA Method 8010)

Surface Water/Sediment
Batch 33061

Surface water and sediment samples 5SE07, 5SW07, 5SW07D, 5SE08, 5SE08C,
and 5SW08 were validated from analytical batch 33061, following criteria outlined in
the U.S. EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days, therefore all samples met holding time
QC acceptance criteria.

Ill. Initial Calibration

Five-point calibration curves were generated for all target compounds. The corre-
lation determination factor (R2) for this calibration curve was within the QC control
limit of 0.9025. Therefore, the target compound calibration curve met initial cali-
bration 0C acceptance criteria.

IV. Continuing Calibration

Except for several target compounds, the percent difference for all compounds
were within the QC control limits of 20 percent or the method specified limit,
thereby meeting continuing calibration 0C acceptance criteria. Target compounds
that did not meet QC acceptance criteria are listed in Table 1.

Where continuing calibrations exceeded QC acceptance criteria, no target com-
pounds were detected in the samples. Therefore, no samples were qualified as a
result of continuing calibrations.

V. Blanks

Except for chloroform and tetrachloroethene, the method, travel, and rinsate blanks
associated with this analytical batch were free of contaminants, thereby meeting
QC acceptance criteria. Chloroform was detected in rinsate blank, 5SE08C, at a
concentration of 52 pg/L. No samples were qualified as a result of chloroform
contamination. Tetrachloroethene was detected in travel blank, 5SW07D, at a
concentration of 6.2 pg/L. The tetrachloroethene result for 5SE08 (1,400 U) was
qualified as a nondetect and flagged with a "U."
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Table 1

Compound I Percent Difference

Continuing Calibration (6/16/92 1345 GC-2 HECD)

chloomethane -75.21
Continuing Calibration (6/17/92 1605 GC-2 HECD)

chloromethane -85.86

Continuing Calibration (6/18/92 0638 GC-1 HECD)

tetrachlorothene +25.47
chloroethane +26.01
methylene chloride +25.36
chloroform +31.76
1,1,1 -richloroethane +31.35
1,2-dichboropropane +26.09
bromodichloromethane -32.95
1,1,2-trichloroethane +22.18

Continuing Calibration (6/18/92 1346 GC-1 HECD)

bromodichloromethane 1 -41.22

Continuing Calibration (6/18/92 0918 GC-2 HECD)

chloromethane -85.78
1,1 -dichloroethene I +23.66
tetrachloroethene 1 +32.31

VI. System Monitoring Compounds (Surrogates)

Except for 5SE07, all surrogate spike recoveries were within QC control limits of 60
to 130 percent for water samples and 80 to 130 percent for sediment samples,
thereby meeting OC acceptance criteria. Because holding times were exceeded,
this sample was not reanalyzed to verify the surrogate recovery. Therefore, all
results for 5SE07 were qualified as estimates and flagged with a "J" for positive
results, a "UJ" for nondetected results.

XA. Target Compound Identification

Except for compounds detected in 5SW07D, all compounds detected in samples
were verified with a second column confirmation analysis. Therefore, target com-
pound identification OC acceptance criteria were met for the majority of samples.
Target compounds were reported only when retention times were within their
specified windows. For 5SW07D, tetrachloroethene was qualified as an estimate
and flagged with a "J."
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Xll. Compound Quantitation and Reported Detection Limits

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria. All sample results and detection limits were reported cor-
rectly and all results were correctly adjusted for percent moisture and dilution fac-
tors. Sample 5SE08 required a 500-fold dilution and sample 5SE08C required a
1 0-fold dilution to bring high concentrations of target compounds into the linear
range of the instrument.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were con-
sidered acceptable.

0

0
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Semivolatile Organic Compounds
(EPA Method 8270)

Surface Water/Sediment
Batch 33061

Surface water and sediment samples 5SW07, 5SE07, 5SW08, 5SE08, 5SE08C,
5SW07 MS/MSD, and 5SE07 MS/MSD were validated from analytical batch 33061,
following criteria outlined in the U.S. EPA Functional Guidelines for Evaluating
Organic Analyses.

I. Holding Times

All water samples were extracted within 7 days; all sediment samples were
extracted within 14 days. All samples were analyzed within 40 days. Therefore, all
samples met extraction and analyb.s holding time 0C acceptance criteria.

II. GC/MS Tuning

GC/MS tuning was performed for every 12-hour period. Each GC/MS tune met ion
abundance 0C acceptance criteria.

Iil. Initial Calibration

All initial calibration average relative response factors (RRFs) and percent relative
stsindal deviations (RSDs) met 0C acceptance criteria. Therefore, all initial cali-
br'ution met 0C acceptance criteria.

IV. Continuing Calibration

Except for several target compounds, all continuing calibration RRFs and percent
differences met continuing calibration QC acceptance criteria. Compounds that
did not meet 0C acceptance criteria are listed in. Table 2.

According to the CLP functional guidelines, all compounds with continuing calibra-
tion percentage differences greater than 25 percent should be qualified as esti-
mates and positive results flagged with a "J." Compounds that exceeded calibra-
tion criteria were not detected in any of the samples analyzed; therefore, no
samples were qualified.
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Table 2

Compound Percent Difference

Continuing Calibration (7/4/92 1239)

4-chloroanine +37.8
3-nitroaniline +52.1
2,4-dinitrophenol +46.9
4-nitrophenol +39.3
4-nitroanijne +51.2
hexachlorobenzene -30.7
pyrene -39.3
di-n-octylphthalate -34.0
benzo(k)fluoranthene -28.2

Continuing Calibration (7/8/92 1054)

4-chloroaniline +49.9
3-nitroaniline +42.1
2,4-dinitrophenol +52.6
4-nitroaniline +42.0
4,6-dinitro-2-methylphenol +36.2

Continuing Calibration (7/12/92 1109;

3-nitroaniline -51.4
4-nitrophenol -29.7
Carbazole -26.1
Di-n-octyphthalate -30.4
2,4, 6-tribromophenol -28.2

Continuing Calibration (7/13/92 0626)

2,4-dichlorophenol +29.9
4-chloroaniline +32.8
4-methylnapithalene + 28.5
3-nitroaniline +26.1
2,4-dinitrophenol +28.5
4-nitrophenol +41.0
pentachlorphenol +37.8
3,3'-dichlorobenzidine +33.2

V. Blanks

Except for n-nitrosodiphenylamine, the method and rinsate blanks associated with
this analytical batch were contamination free. N-nitrosodiphenylamine was
detected in two method blanks and one rinsate blank associated with these
samples. N-nitrosodiphenylamine was detected in SBLKW (June 11) at a concen-
tration of 2 Mg/L; SBLKS (June 13) at a concentration of 71 /Ag/kg; and rinsate
blank (5SE08C) at a concentration of 2 /g/L. N-nitrosodiphenylamine results for
the following samples were qualified as nondetected and flagged with "U":
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* 5SW07 (IOU)
• 5SWO8 (1OU)
* 5SE07 (540U)

VI. System Monitoring Compounds (Surrogates)

Except for 5SE06 and 5SW02, all surrogate spike recoveries were within the CLP
QC control limits, thereby meeting 0C acceptance criteria. Sample 5SE06 con-
tained 2,4,6-tribromophenol above QC control limits and 5SW02 contained
1,2-dichlorobenzene-d4 above QC control limits. According to the CLP functional
guidelines, samples are qualified when two or more surrogate spike recoveries are
outside QC control limits. Therefore, no sample results were qualified.

VII. Matrix Spike/Matrix Spike Duplicate

All MS/MSD recoveries were within the CLP QC control limits, thereby meeting 0C
acceptance criteria for accuracy. Except for one RPD, all RPDs were within the
CLP QC control limits, thereby meeting QC acceptance criteria for precision. For
5SE07 MS/MSD, the acenaphthene RPD (24 percent) was outside the RPD control
limit of 19 percent. According to the CLP functional guidelines, samples are not
qualified on the basis of MS/MSD results.

X. Internal Standards

All area counts and retention times were within the CLP QC control limits. There-
fore, all samples met 0C acceptance criteria for internal standards.

XI. Target Compound Identification

All target compound RRTs were within 0.06 units of the standard RRT. All target
compound mass spectra matched standard mass spectra and met QC acceptance
criteria. Therefore, all samples met target compound identification QC acceptance
criteria.

XII. Compound Quantitation and Reported Detection Limits

All sample results were calculated using the correct internal standard, quantitation
ion, and relative response factor. Therefore, all samples met compound quantita-
tion QC acceptance criteria. All sample results and detection limits were correctly
adjusted for percent moisture and dilution factors. Sample 5SE08 required a
20-fold dilution to bring high concentrations of target compounds into the linear
range of the instrument.
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* XIIh. Tentatively Identified Compounds (TICs)

All sample TICs met 0C acceptance criteria. A library search was conducted for
each sample results reported on Form 1. Sample mass spectra for each TIC identi-
fied matched standard mass spectra. When sample mass spectra did not match
standard mass spectra, the TIC was designated as an "unknown." Samples 5SE07
and 5SE08 contained three TICs that were also detected in the method blanks;
these TICs were rejected and flagged with an "R." All TICs detected are
considered estimated concentrations and flagged with a "JN."

XV. System Performance

Chromatograms and mass spectra from each sample analysis and instrument per-
formance were considered acceptable.

0

0
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Polychlorinated Biphenyls
(EPA Method 8080)
Sediment Samples

Batch 33061

Sediment sample 5SE07 was validated from analytical batch 33061, following cri-
teria outlined in the U.S. EPA Functional Guidelines for Evaluating Organic
Analyses.

I. Holding Times

This sample was extracted within 14 days and analyzed within 40 days, thereby
meeting extraction and analysis holding time QC acceptance criteria.

Ill. Initial Calibration

All percent RSDs were within the QC control limits of ±30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the control limit of ± 15 percent, thereby meeting
continuing calibration QC acceptance criteria.

V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All samples were spiked with tetrachloro-m-xylene and decachlorobiphenyl as sur-
rogate compounds prior to analysis. All surrogate spike recoveries were within QC
control limits of 60 to 150 percent, thereby meeting QC acceptance criteria.

XI. Target Compound Identification

The presence of Aroclor 1260 was verified by a second column confirmation analy-
sis and by comparing the sample chromatogram with a standard chromatogram of
Aroclor 1260. Therefore, this sample met target compound identification QC
acceptance criteria.
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XII. Compound Quantitation and Reported Detection Limits

Sample results were calculated correctly, thereby meeting compound quantitation
acceptance criteria. All sample results and detection limits were reported correctly
and correctly adjusted for percent moisture and dilution factors. Sample 5SE07
required a 2-fold dilution to bring high concentrations of target compounds into the
linear range of the instrument.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.
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BTEX and TFH Gasoline
(EPA Modified Method 8015/8020/ADEC AK 101)

Surface Water/Sediment
Batch 33061

Surface water and sediment samples 5SE07, 5SW07, 5SW07D, 5SE08, 5SE08C,
and 5SW08 were validated from analytical batch 33061, following criteria outlined in
the U.S. EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All water samples were analyzed within 14 days. All sediment samples were
extracted and analyzed within 14 days. Therefore, all samples met holding time
QC acceptance criteria.

III. Initial Calibration

All percent RSDs were within the control limit of ±_30 percent, thereby meeting
initial calibration QC acceptance criterla.

IV. Continuing Calibration

All percent differences were within the QC control limit of +_ 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method, rinsate, and travel blanks associated with this analytical batch were
free of contaminants, thereby meeting 0C acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within 0C control limits of 80 to 120 percent,
thereby meeting QC acceptance criteria.

XI. Target Compound Identification

For BTEX analyses, compounds detected were verified by a second column confir-
mation analysis. Therefore, BTEX analyses met target compound identification QC
acceptance criteria. TFH gasoline analyses do not require second column confir-
mation.
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XII. Compound Quantitation and Reported Detection Umits

Sample results were calculated correctly, thereby meeting compound quantitation
acceptance criteria. All sample results and detection limits were reported correctly
and all results were correctly adjusted for percent moisture and dilution factors.
Sample 5SE08 required a 5-fold dilution to bring high concentrations of target
compounds into the linear range of the instrument.

All TFH gasoline analyses were calculated incorrectly because Method 8015/8020

was used instead of ADEC Method AK 101. the retention time window and type of
calibration standard used for Method 8015/8020 differed when compared to the
ADEC method. The retention time window was larger for the EPA method and
included the major range of gasoline peaks when compared to the ADEC stand-
ards. A new retention time window was established that included peaks similar to
standards used for both methods. TFH-gasoline recalculations affected results
reported above the detection limit only. Only OU5SE-08 was recalculated from this
analytical batch using the new retention time window. No sample results required
qualification based on recalculation.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
* considered acceptable.
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TFH Diesel and JP-4
(EPA Modified Method 8015/ADEC Method AK 102)

Surface Water/Sediment
Batch 33061

Surface water and sediment samples 5SE07, 5SW07, 5SE08, 5SW08, 5SW08C,
5SE07 MS/MSD, and 5SW07 MS/MSD were validated from analytical batch 33061,
following criteria outlined in the U.S. EPA Functional Guidelines for Evaluating
Organic Analyses.

1. Holding Times

All samples were extracted and analyzed within 14 days. Therefore, all samples
met holding time QC acceptance criteria.

Ill. Initial Calibration

All percent RSDs were within the QC control limit of ±t30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limit of ±t 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method and travel blanks associated with this analytical batch were free of
contaminants, thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within QC control limits of 50 to 150 percent,
thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

For JP-4 analyses, MS/MSD recoveries and RPD for sediment analyses could not
be determined because spiking compounds were diluted from the matrix.
MS/MSD recoveries for water analysis of JP-4 were below the QC acceptance
criteria of 60 to 120 percent recovery. The RPD for water analysis of JP-4 met the
QC acceptance criteria of ±20 RPD.
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For diesel analyses, MS/MSD recovery for sediment analyses met the 0C accep-
tance criteria of 60 to 120 percent. The RPD for sediment analyses exceeded the
QC acceptance criteria of ±20 RPD. The MS/MSD recoveries for water analysis of
diesel was below the QC acceptance criteria of 60 to 120 percent recovery. The
RPD for water analyses of diesel exceeded the 0C acceptance criteria of
±t20 RPD.

According to the CLP functonal guidelines, samples are not qualified on the basis
of MS/MSD results, therefore no samples were qualified.

XI. Target Compound Identification

Target compounds were reported when retention times were within the specified
windows and when chromatograms matched standard fingerprint pattern associ-
ated with diesel or JP-4. Therefore, all JP-4 analyses met target compound identifi-
cation 0C acceptance criteria.

All TFH diesel analyses were calculated incorrectly because Method 8015 was
used instead of ADEC Method AK 102. The retention time window and type of
calibration standards used differed when compared to the ADEC method. TFH
diesel results could not be recalculated because the chromatographic peaks from
Method 8015 and the ADEC method did not match; consequently, a new retention
time window could not be established. Because the ADEC-defined retention time
window is larger than the original retention time, it is expected that TFH diesel
results are biased low. This only affects results reported above the detection limit.
Therefore, OU5SE-08 was qualified as biased low and flagged with a "J".

Xll. Compound Quantitation and Reported Detection Limits

Sample results were calculated correctly, thereby meeting compound quantitation
acceptance criteria. All sample results and detection limits were reported correctly
and all results were correctly adjusted for percent moisture and dilution factors.
Diesel results for samples 5SE07 and 5SE08 required a 5-fold dilution and JP-4
results for sample 5SE07 required a 2-fold dilution to bring high concentrations of
target compounds into the linear range of the instrument.

XV. System Performance

Chromatograms for each sample analysis and instrument performance were con-
sidered acceptable.

0
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Metals
(EPA Methods 6010 and 7000 Series)

Surface Water/Sediment
Batch 33061

Surface water and sediment samples 5SE07, 5SWO7, 5SW07S, 5SE08, 5SW08,
5SW08C, and 5SW08S were validated from analytical batch 33061, following cri-
teria outlined in the U.S. EPA Functional Guidelines for Evaluating Inorganic Analy-
ses.

I. Holding Times

Mercury analyses were performed within 28 days and all other metals were per-
formed within 6 months. Therefore, all samples met holding time QC acceptance
criteria.

II. Calibration Check

Each instrument was calibrated at the correct frequency and with the proper num-
ber of blanks and standards for each element. All initial and continuing calibration
recoveries were within 0C control limits of 90 to 110 percent. Therefore, all cali-
brations met QC acceptance criteria.

Ill. Preparation and Rinsate Blanks

Twelve different elements were detected in the preparation blank. However, blank
contaminant concentrations were below the contract required detection limit
(CRDL).

Seven different elements were detected in the rinsate blank associated with these
samples. However, contaminant concentrations were below CRDL

Except for two selenium results, no samples required qualification as a result of
blank contamination. The following selenium results were qualified as nondetected
and flagged with a "U" as a result of preparation blank contamination:

• 5SE07 (0.22U)
5SE08 (0.25U)

IV. ICP Interference Check Samples

All ICP interference check sample recoveries were within 0C control limits of 80 to
120 percent, thereby meeting 0C acceptance criteria.
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V. Laboratory Control Sample (LCS)

All LCS recoveries were within QC control limits of 80 to 120 percent, thereby
meeting OC acceptance criteria.

VI. Duplicates

All duplicate results were within the OC control limits of ±_20 RPD for water
samples and ±t35 RPD for sediment samples, thereby meeting QC acceptance
criteria.

VII. Matrix Spike Sample Analysis

For water samples, matrix spike recoveries were within the 0C control limits of 75
to 125 percent, thereby meeting OC acceptance criteria. For sediment samples,
except for lead and manganese, all matrix spike recoveries were within the 0C
control limits of 75 to 125 percent, thereby meeting OC acceptance criteria. The
matrix spike recovery for lead (54.0 percent) was below the QC control limits,
therefore lead results were qualified as biased low and flagged with an "LV

* 5SE07 (10.8L)
* 5SE08 (22.9L)

The matrix spike recovery for manganese (154.5 percent) was above the 0C con-
trol limits, therefore manganese results were qualified as biased high and flagged
with a WK':

* 5SE07 (905K)
* 5SE08 (650K)

VIII. Furnace Atomic Absorption OC (Analytical Spikes)

Except for two thallium spike recoveries, all furnace analytical spike recoveries
were within the OC control limits of 85 to 115 percent, thereby meeting OC accep-
tance criteria. Thallium analytical spike recoveries for 5SE07 (81.4 percent) and
5SE08 (83.5 percent) were below QC acceptance criteria. Thallium results for
5SE07 (0.26BL) and 5SE08 (0.23UL) were qualified as biased low and flagged with
an "L" for detected results, a "UL" for nondetected results.

IX. ICP Serial Dilution

For water analyses, except for barium, all serial dilutions met 0C acceptance cri-
teria. The following barium results were qualified as estimates and flagged with a
"J" for positive results:
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• 5SW07 (200BJ)
• 5SW07S (16013J)
* 5SW08 (123BJ)
• 5SW08C (0.651J)
• 5SW08S (28.0WJ)

For sediment analyses, except for calcium and zinc, all serial dilutions met the 0C
acceptance criteria of ± 10 percent difference. The following calcium results were
qualified as estimates and flagged with a "J" for positive results:

* 5SE07 (6340J)

• 5SE08 (5140J)

The following zinc results were qualified as estimates and flagged with a NJ":

• 5SE07 (36.8J)
• 5SE08 (77.2J)

X. Sample Result Verification

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria. All sample results and detection limits were correctly
adjusted for percent moisture.
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General Chemistry-Alkalinity
(EPA Method 310.1)

Surface Water/Sediment
Batch 33061

Surface water samples 5SW07, 5SW08, and sediment sample 5SE08C were vali-
dated from analytical batch 33061, following criteria outlined in the U.S. EPA Func-
tional Guidelines for Evaluating Inorganic Analyses.

I. Holding Times

All samples were analyzed within 14 days, therefore all samples met holding time
OC acceptance criteria.

II. Initial and Continuing Calibration

All initial and continuing calibration recoveries were within QC control limits of 80 to
120 percent, reby meeting 0C acceptance criteria.

V. Laboratory Control Sample

LCS results were within 0C control limits of 80 to 120 percent, thereby meeting QC
acceptance criteria.

VI. Duplicates

All duplicate results were within the QC control limits of ±+20 RPD, thereby meeting
QC acceptance criteria.

1001ooc4.ANC 17



Semivolatile Organic Compounds
(EPA Method 8270)

Soil and Groundwvater
Batch 33605

Soil and water samples 5SB19-52, 5SB19-10, and 5SB08-20C were validated from
analytical batch 33605, following the criteria outlined in the U.S. EPA Functional
Guidelines for Evaluating Organic Analyses.

I. Holding Times

All water samples were extracted within 7 days; all soil samples were extractecG
within 14 days. All samples were analyzed within 40 days. Therefore, all samples
met extraction and analysis holding time QC acceptance criteria.

II. GC/MS Tuning

GC/MS tuning was performed for every 12-hour period. Each GC/MS tune met ion
abundance QC acceptance criteria.

Ill. Initial Calibration

All initial calibration average relative response factors (RRFs) and percent relative
standard deviations (RSDs) met 0C acceptance criteria. Therefore, all initial cali-
bration met 0C acceptance criteria.

IV. Continuing Calibration

Except for several target compounds, all continuing calibration RRFs and percent
differences met continuing calibration 0C acceptance criteria. Compounds that
did not meet QC acceptance criteria are listed in Table 3.
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Table 3

Compound Percent Difference

Continuing Calibration (8/21/92 1534)

naphthalene -30.8
hexachlorocyclopentadiene -39.3
acenaphthylene -25.1
3-nitroaniline -54.5
4-nitrophenol -43.1
pentachlorophenol +36.0
3,3'-dichlorobenzidine -44.4

Continuing Calibration (8/24/92 1432)

hexachlorobutadiene -37.5
hexachlorocyclopentadiene -42.1
4-chlorophenyl-phenylether -32.2

According to the CLP functional guidelines, all compounds with continuing calibra-
tion percentage differences greater than 25 percent should be qualified as esti-
mates and positive results flagged with a "J." Compounds that exceeded calibra-
tion criteria were not detected in any of the samples analyzed, therefore no
samples were qualified.

* V. Blanks

All method and rinsate blanks associated with these samples were free of contami-
nants, thereby meeting 0C acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within the CLP QC control limits, thereby meet-
ing 0C acceptance criteria.

X. Internal Standards

All area counts and retention times were within the CLP QC control limits. There-
fore, all samples met QC acceptance criteria for internal standards.

XI. Target Compound Identification

All target compound relative retention times (RRTs) were within 0.06 units of the
standard RRT. All target compound mass spectra matched standard mass spectra
and met 0C acceptance criteria. Therefore, all samples met target compound
identification 0C acceptance criteria.
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XII. Compound Quantitation and Reported Detection Umits

All sample results were calculated using the correct internal standard, quantitation
ion, and relative response factor. Therefore, all samples met compound quantita-
tion OC acceptance criteria. All sample results and detection limits were reported
correctly and all results were correctly adjusted for percent moisture.

XIII. Tentatively Identified Compounds (TICs)

All sample TICs met QC acceptance criteria. A library search was conducted for
each sample result reported on Form I. Sample spectra for each TIC identified
matched standard mass spectra. When sample mass spectra did not match stan-
dard mass spectra, the TIC was designated as an "unknown." Samples 5SB19-10
and 5SB19-52 contained TICs that were also detected in the method blanks; these
TICs were rejected and flagged with an "R." All TICs detected are considered esti-
mated concentrations and flagged with a "JN."

XV. System Performance

Chromatograms and mass spectra from each sample analysis and instrument per-
formance were considered acceptable.
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Volatile Organic Compounds
(EPA Method 8010)

SoilBatch 33632

Soil samples 5SB01-10, 5SB01-45D, 5SB21-10, 5SB21-25, 5SB21-48, and 5SB21-
25 MS/MSD were validated from analytical batch 33632, following criteria outlined
in the U.S. EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days, therefore all samples met holding time
QC acceptance criteria.

1II. Initial Calibration

All percent relative standard deviations (RSDs) were within the QC control limits of
±30 percent, thereby meeting initial calibration QC acceptance criteria.

IV. Continuing Calibration

Except for several target compounds, the continuing calibration concentration for
all compounds were within the method specified QC control limits, thereby meeting
continuing calibration QC acceptance criteria. Target compounds that did not
meet QC acceptance criteria are listed in Table 4.

Table 4

Compound concentration QC Control Umita
Continuing Calibration (8/26/92 0951)

chloromethane 7.8 11.9-28.1
Continuing Calibration (8/26/92 2048)

chloromethane 6.8 11.9-28.1
Continuing Calibration (8/27/92 0815)

chloromethane 6.6 11.9-28.1
dichloromethane 15.4 15.5-24.5
bromoform 13.3 14.7-25.3

Where continuing calibrations exceeded QC acceptance criteria, no target com-
pounds were detected in the samples. Therefore, no samples were qualified as a
result of continuing calibrations.
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V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within 0C control limits of 80 to 130, thereby
meeting OC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicate

All MS/MSD recoveries were within the method specified QC control limits, thereby
meeting 0C acceptance criteria for accuracy. Except for one RPD, all RPDs were
within the QC control limits of ±_30, thereby meeting QC acceptance criteria for
precision. The RPD for 1,1,2,2-tetrachlorethane (31.9 percent) was outside the
control limit of 30 percent. According to the CLP functions guidelines, samples are
not qualified on the basis of MS/MSD results; therefore, no sample results were
qualified.

XI. Target Compound Identification

No target compounds were detected above the method detection limit (MDL).

XII. Compound Quantitation and Reported Detection Limits

No target compounds were detected above the MDL. All detection limits were
reported correctly and all results were correctly adjusted for percent moisture.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were con-
sidered acceptable.
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Semivolatile Organic Compounds
(EPA Method 8270)

Soil
Batch 33632

Soil samples 5SB01 -10, 5SB21-10, 5SB21-25, 5SB21-48, and 5SB21-25 MS/MSD
were validated from analytical batch 33632, following the criteria outlined in the U.S.
EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were extracted within 14 days and analyzed within 40 days. Therefore,
all samples met extraction and analysis holding time 0C acceptance criteria.

II. GC/MS Tuning

GC/MS tuning was performed for every 12-hour period. Each GC/MS tune met ion
abundance QC acceptance criteria.

III. Initial Calibration

All initial calibration average relative response factors (RRFs) and percent relative
standard deviations (RSDs) met 0C acceptance criteria. Therefore, all initial cali-
bration met 0C acceptance criteria.

IV. Continuing Calibration

Except for several target compounds, all continuing calibration RRFs and percent
differences met continuing calibration QC acceptance criteria. Compounds that
did not meet 0C acceptance criteria are listed in Table 5.

According to the CLP functional guidelines, all compounds with continuing calibra-
tion percentage differences greater than 25 percent should be qualified as esti-
mates and positive results flagged with a "J." Compounds that exceeded calibra-
tion criteria were not detected in any of the samples analyzed, therefore no
samples were qualified.

V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.
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VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within the CLP 0C control limits, thereby meet-
ing 0C acceptance criteria.

Table 5

Compound Percent Difference
Continuing Calibration (8/29/92 0809)

rapthalene J-29.1

acenaphthylene -25.7

Continuing Calibration (8/31/92 1649)

4-chloroaniline +40.2
3-nitroaniline +42.8
2,4-dinitrophenol +41.4
4-nitroaniline +27.6
4,6-dinitro-2-methylphenol +27.2
3,3'-dichlorobenzidine +25.9

Continuing Calibration (9/1/92 0459)

4-chloroaniline +49.1
3-nitroaniline +56.9
2,4-dinitrophenol +30.2
4-nitroaniline +27.6

VII. Matrix Spike/Matrix Spike Duplicates

All MS/MSD recoveries and RPDs were within the CLP QC control limits, thereby
meeting 0C acceptance criteria for both accuracy and precision.

X. Internal Standards

All area counts and retention times were within the CLP QC control limits. There-
fore, all samples met 0C acceptance criteria for internal standards.

XI. Target Compound Identification

All target compound relative retention times (RRTs) were within 0.06 units of the
standard RRT. All target compound mass spectra matched standard mass spectra
and met 0C acceptance criteria. Therefore, all samples met target compound
identification QC acceptance criteria.
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Xii. Compound Quantitation and Reported Detection Limits

All sample results were calculated using the correct internal standard, quantitation
ion, and relative response factor. Therefore, all samples met compound quantita-
tion 0C acceptance criteria. All sample results and detection limits were reported
correctly and all results were correctly adjusted for percent moisture.

XlII. Tentatively Identified Compounds (TICs)

All sample TICs met QC acceptance criteria. A library search was conducted for
each sample result reported on Form I. Sample spectra for each TIC identified
matched standard mass spectra. When sample mass spectra did not match stan-
dard mass spectra, the TIC was designated as an "unknown." Samples 5SB101-10,
5SB21-10, 5SB21-25, and 5SB21-48 contained TICs that were also detected in the
method blank; these TICs were rejected and flagged with an "R." All TICs detected
are considered estimated concentrations and flagged with a "JN."

XV. System Performance

Chromatograms and mass spectra from each sample analysis and instrument per-
formance were considered acceptable.
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TBME, BTEX, and TFH Gasoline
(EPA Modified Method 8015/8020/ADEC Method AK 101)

Soil
Batch 33632

Soil samples 5SB01-10, 5SB21-10, 5SB21-25, 5SB21-48, and 5SB21-25 MS/MSD
were validated from analytical batch 33632, following the criteria outfined in the U.S.
EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All soil samples were extracted and analyzed within 14 days. Therefore, all
samples met holding time QC acceptance criteria.

I1l. Initial Calibration

All percent RSDs were within the control limit of ±30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limits of ± 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within the QC control limits of 80 to 120 per-
cent, thereby meeting 0C acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

All MS/MSD recoveries were within the QC control limits of 80 to 120 percent and
RPDs were within QC control limits of ±20, thereby meeting QC acceptance criteria
for both accuracy and precision.

XI. Target Compound Identification

No target compounds were detected above the reporting limits.
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XII. Compound Quantitation and Reported Detection Umits

No target compounds were detected above the reporting limits. All detection limits
were reported correctly and all results were correctly adjusted for percent moisture.

All TFH gasoline analyses were calculated incorrectly because Method 8015/8020
was used instead of ADEC Method AK 101. The retention time windows and type
of calibration standard used for Method 8015/8020 differed when compared to the
ADEC method. The retention time window was larger for the EPA method and
included the major range of gasoline peaks when compared to the ADEC stan-
dards. A new retention time window was established that included peaks similar to
standards used for both methods. TFH-gasoline recalculations affected results
reported above the detection limit only; therefore, no sample results were recalcu-
lated from this analytical batch.

XV. System Performance

Chromatograms for each sample analysis and instrument performance were con-
sidered acceptable.
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TFH Diesel and JP-4
(EPA Modified Method 8015/ADEC Method AK 102)

Soil
Batch 33632

Soil samples 5SB01-10, 5SB21-10, 5SB21-25, 5SB21-48, and 5SB21-25 MS/MSD
were validated from analytical batch 33632, following criteria outlined in the U.S.
EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were extracted and analyzed within 14 days. Therefore, all samples
met holding time 0C acceptance criteria.

I1l. Initial Calibration

All percent RSDs were within the QC control limits of ±30 percent. thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limits of ± 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

Vi. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within the QC control limits of 50 to 150 per-
cent, thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

The MS/MSD recoveries were within the QC control limits of 60 to 120 percent and
RPDs were within the QC control limits of ±20, thereby meeting QC acceptance
criteria for both accuracy and precision.

XI. Target Compound Identification

No target compounds were detected above the reporting limits.

0
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Xll. Compound Quantitation and Reported Detection Limits

No target compounds were detected above the reporting limits. All detection limits
were reportua correctly and all results were correctly adjusted for percent moisture.

All "FH diesel analyses were calculated incorrectly because Method 8015 was
used instead of ADEC Method AK 102. The retention time windows and type of
calibration standards used differed when compared to the ADEC method. TFH
diesel results could not be recalculated because the chromatographic peaks from
Method 8015 and the ADEC method did not match. Consequently, a new reten-
tion time window could not be established. Because the ADEC-defined retention
time window is larger than the original retention time, it is expected that TFH diesel
results are biased low. This only affects results reported above the detection limit;
therefore, no sample results from this analytical batch were qualified.

XV. System Performance

Chromatograms for each sample analysis and, therefore, instrument performance
were considered acceptable.
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Metals
(EPA Methods 6010 and 7000 Series)

Soil
Batch 33632

Soil samples 5SB01 -25, 5SB21-10, 5SB21-25, 5SB21-35, and 5SB21-48 were vali-
dated from analytical batch 33632, following criteria outlined in the U.S. EPA Func-
tional Guidelines for Evaluating Inorganic Analyses.

I. Holding Times

Mercury analyses were performed within 28 days and all other metals were per-
formed within 6 months. Therefore, all samples met holding time 0C acceptance
criteria.

II. Calibration Check

Each instrument was calibrated at the correct frequency and with the proper num-
ber of blanks and standards for each element. All initial and continuing calibration
recoveries were within 0C control limits of 90 to 110 percent. Therefore, all calibra-
tions met 0C acceptance criteria.

Ill. Preparation Blanks

Seven different elements were detected in the preparation blank. However, blank
contaminant concentrations were below the contract required detection limit
(CRDL).

Except for three mercury results, no samples required qualification as a result of
blank contamination. The following mercury results were qualified as nondetected
and flagged with a "U":

• 5SB21-10 (0.09U)
• 5SB21-25 (0.07U)
• 5SB21-48 (0.08U)

IV. ICP Interference Check Samples

All ICP interference check sample recoveries were within 0C control limits of 80 to
120 percent, thereby meeting 0C acceptance criteria.
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* V. Laboratory Control Sample (LCS)

All LCS recoveries were within 0C control limits of 80 to 120 percent, thereby
meeting 0C acceptance criteria.

VI. Duplicates

All duplicate results were within the 0C control limits of ±35 RPD for soil samples,
thereby meeting 0C acceptance criteria.

VII. Matrix Spike Sample Analysis

Except for manganese, all matrix spike recoveries were within QC control limits of
75 to 125 percent, thereby meeting 0C acceptance criteria.

The matrix spike recovery for manganese (68.0 percent) was below the QC control
limits, therefore the sample results were qualified as biased low and flagged with
an "U':

• 5SBO1-25 (410L)
• 5SB21-10 (551L)
• 5SB21-25 (413L)
• 5SB21-35 (490L)
• 5SB21-48 (658L)

VIII. Furnace Atomic Absorption OC (Analytical Spikes)

Except for four selenium spike recoveries and one thallium spike recovery, all fur-
nace analytical spike recoveries were within QC control limits of 85 to 115 percent,
thereby meeting 0C acceptance criteria. Selenium and thallium analytical spikes
were below QC acceptance criteria, therefore, sample results were qualified as
biased low and flagged with an "_" for positive results, a "UL" for nondetected
results:

* 5SB21-10 selenium (0.11UL)
• 5SB21-25 selenium (0.15BL)
• 5SB21-35 selenium (0.11 UL)
* 5SB21-48 selenium (0.24BL)
* 5SB21-48 thallium (0.17UL)

IX. ICP Serial Dilution

Except for zinc, all serial dilutions met the QC acceptance criteria of ± 10 percent
difference. The following zinc results were qualified as estimates and flagged with

i a "J" for positive results:
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• 5SBO1-25 (47.1J)
* 5SB21-10 (62.9J)
° 5SB21-25 (48.8J)
• 5SB21-35 (45.3J)
* 5SB21-48 (81.3J)

X. Sample Result Verification

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria. All sample results and detection limits were correctly
adjusted for percent moisture.

I0OO00C4.ANC 32



General Chemistry Total Organic Carbon
(EPA Method 415.1)

Soil
Batch 33632

Soil samples 5SB01-5, 5SB01-15, and 5SB21-28 were validated from analytical
batch 33632, following criteria outlined in the U.S. EPA Functional Guidelines for
Evaluating Inorganic Analyses.

I. Holding Times

All samples were analyzed within 28 days, therefore meeting holding time QC
acceptance criteria.

II. Initial and Continuing Calibration

All initial and continuing calibration recoveries were within QC control limits of 80 to
120 percent, thereby meeting QC acceptance criteria.

Ill. Blanks

Method blanks were free of contamination, thereby meeting QC acceptance cli-
teria.

V. Laboratory Control Sample

All LCS results were within QC control limits of 80 to 120 percent, thereby meeting
QC acceptance criteria.

VI. Duplicates

All duplicate results were within the 0C control limits of ±_20, thereby meeting QC
acceptance criteria.

VII. Matrix Spike Sample Analysis

All matrix spike recoveries were within QC control limits of 75 to 125 percent,
thereby meeting QC acceptance criteria.

0
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Volatile Organic Compounds
(EPA Method 8010)

Soil
Batch 33744

Soil samples 5SB12-8D, 5SB16-0B, and 5SB12-8C were validated from analytical
batch 33744, following criteria outlined in the U.S. EPA Functional Guidelines for
Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days, therefore all samples met holding time
0C acceptance criteria.

Ill. Initial Calibration

All percent relative standard deviations (RPDs) were within the 0C control limits of
±t30 percent, thereby meeting initial calibration QC acceptance criteria.

IV. Continuing Calibration

Except for several target compounds, the continuing calibration concentration for
all compounds were within the method specified 0C control limits, thereby meeting
continuing calibration 0C acceptance criteria. Compounds that did not meet OC
acceptance criteria are listed in Table 6.

Table 6
Compound Concentration OC Control Umta

Continuing Calibration (9/2192 0913)

dichlorodifluoromethane 3.7 15.0-25.0
chloromethane 6.0 11.9-28.1
vinyl chloride 12.1 13.7-26.3
bromoform 10.6 14.7-25.3

Continuing Calibration (9/3/92 0118)

dichlorodifluoromethane 4.0 15.0-25.0
chloromethane 5.1 11.9-28.1
chloromethane 15.1 15.4.-24.6
bromoform 13.8 14.7-25.3
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Where continuing calibrations exceeded 0C acceptance criteria, no target com-
pounds were detected in the samples. Therefore, no samples were qualified as a
result of continuing calibrations.

V. Blanks

All method, travel, rinsate, and field banks associated with this analytical batch
were free of contaminants, thereby meeting QC acceptance criteria.

Vi. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries for these samples were within 0C control limits,
thereby meeting 0C acceptance criteria.

XI. Target Compound Identification

No target compounds were detected above the method detection limit (MDL).

XIi. Compound Quantitation and Reported Detection Limits

No target compounds were detected above the MDL. All detection limits were
reported correctly and all results were correctly adjusted for percent moisture.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were con-
sidered acceptable.
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Metals
(EPA Methods 6010 and 7000)

Groundwater
Batch 33744

Water sample 5SB12-8C was validated from analytical batch 33744, following cri-
teria outlined in the U.S. EPA Functional Guidelines for Evaluating Inorganic Analy-
ses.

I. Holding Times

Mercury analyses were performed within 28 days and all other metals were per-
formed within 6 months. Therefore, the sample met holding time 0C acceptance
criteria.

II. Calibration Check

Each instrument was calibrated at the correct frequency and with the proper num-
ber of blanks and standards for each element. All initial and continuing calibration
recoveries were within 0C control limits of 90 to 110 percent. Therefore, all calibra-
tions met QC acceptance criteria.

Ill. Preparation and Rinsate Blanks

Eleven different elements were detected in the preparation blank. However, blank
contaminant concentrations were below the contract required detection limit
(CRDL).

Seven different elements were detected in the rinsate blank. However, contaminant
concentrations were below the CRDL No samples required qualification as a
result of blank contamination.

IV. ICP Interference Check Samples

All ICP interference check sample recoveries were within 0C control limits of 80 to
120 percent, thereby meeting 0C acceptance criteria.

V. Laboratory Control Sample (LCS)

All LCS recoveries were within the 0C control limits of 80 to 120 percent, thereby
meeting 0C acceptance criteria.
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* VI. Duplicates

All duplicate results were within the 0C control limits of ±_20 RPD, thereby meeting
0C acceptance criteria.

VII. Matrix Spike Sample Analysis

All matrix spike recoveries were within the 0C control limits of 75 to 125 percent,
thereby meeting 0C acceptance criteria.

VIII. Furnace Atomic Absorption QC (Analytical Spikes)

All furnace analytical spike recoveries were within the 0C control limits of 85 to
115 percent, thereby meeting 0C acceptance criteria.

IX. ICP Serial Dilution

Except for barium, all serial dilutions met the 0C acceptance criteria of ± 10 per-
cent difference. For sample 5SB12-8C the barium result was qualified as an esti-
mate and flagged with a "UJ" for the nondetected result.

X. Sample Result Verification

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria.
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TBME, BTEX, and TFH Gasoline
(EPA Modified Method 8015/8020/ADEC Method AK 101)

Groundwater
Batch 33756

Water samples 5SW03, 5SW03A, 5SW02D, 5SW02, and 5SW02 MS/MSD were
validated from analytical batch 33756, following criteria outlined in the U.S. EPA
Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days. Therefore, all samples met holding time
QC acceptance criteria.

Ill. Initial Calibration

All percent RSDs were within the control limit of -4.30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limit of ± 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method and travel blank associated with this analytical batch were free of
contaminants, thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within QC control limits of 80 to 120 percent,
thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

All MS/MSD recoveries were within the QC control limits of 80 to 120 percent and

RPDs were within 0C control limits of ±20, thereby meeting QC acceptance criteria
for both accuracy and precision.

XI. Target Compound Identification

No target compounds were detected above the reporting limits.
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XII. Compound Quantitation and Reported Detection Umits

No target compounds were detected above the reporting limits. All detection limits
were reported correctly.

All TFH gasoline analyses were calculated incorrectly because Method 8015/8020
was used instead of ADEC Method AK 101. The retention time windows and type
of calibration standard used for Method 8015/8020 differed when compared to the
ADEC method. The retention time window was larger for the EPA method and
included the major range of gasoline peaks when compared to the ADEC stan-
dards. A new retention time window was established that included peaks similar to
standards used for both methods. TFH-gasoline recalculations affected results
reported above the detection limit only; therefore, no sample results were recalcu-
lated from this analytical batch.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.
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Metals
(EPA Methods 6010 and 7000 Series)

Surface Water
Batch 33756

Water samples 5SW02, 5SW02-S, 5SW03, 5SW03-S, 5SW03A, and 5SW03A-S
were validated from analytical batch 33756, following criteria outlined in the U.S.
EPA Functional Guidelines for Evaluating Inorganic Analyses.

I. Holding Times

Mercury analyses were performed within 28 days and all other metals were per-
formed within 6 months. Therefore, all samples met holding time 0C acceptance
criteria.

II. Calibration Check

Each instrument was calibrated at the correct frequency and with the proper num-
ber of blanks and standards for each element. All initial and continuing calibration
recoveries were within the 0C control limits of 90 to 110 percent. Therefore, all
calibrations met OC acceptance criteria.

Ill. Preparation Blanks

Eleven different elements were detected in the preparation blank. However, blank
contaminant concentrations were below the contract required detection limit
(CRDL).

Except for three aluminum, two iron, five potassium, two selenium, and two zinc
results, no samples required qualification as a result of blank contamination.

The following aluminum results were qualified as nondetected and flagged with a
"luf:

* 5SW03 (67.4U)
* 5SW02 (109U)
• 5SWO3A (59.8U)

The following iron results were qualified as nondetected and flagged with a "U":

* 5SWO3A-S (10 .7U)
• 5SW03-S (12.6U)

The following potassium results were qualified as nondetected and flagged with a
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, • 5SW03-S (571 U)
* 5SW03 (47.0U)
• 5SWO3A (509U)
• 5SW02 (376U)
* 5SW03A-S (454U)

The following selenium results were qualified as nondetected and flagged with a
"U":

* 5SW03 (0.78U)
* 5SW02 (0.69U)

The following zinc results were qualified as nondetected and flagged with a "U":

* 5SW03-S (12.4U)
* 5SW03A-S (4.6U)

IV. ICP Interference Check Samples

All ICP interferences check sample recoveries were within QC control limits of 80 to
120 percent, thereby meeting 0C acceptance criteria.

V. Laboratory Control Sample (LCS)

All LCS recoveries were within 0C control limits of 80 to 120 percent, thereby
meeting 0C acceptance criteria.

VI. Duplicates

All duplicate results were within the 0C control limits of ±20 RPD, thereby meeting
0C acceptance criteria.

VII. Matrix Spike Sample Analysis

All matrix spike recoveries were within the 0C control limits of 75 to 125 percent,
thereby meeting QC acceptance criteria.

VIII. Furnace Atomic Absorption QC (Analytical Spikes)

All furnace analytical spike recoveries were within the 0C control limits of 85 to
115 percent, thereby meeting 0C acceptance criteria.
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IX. ICP Serial Dilution

Except for barium, all serial dilutions met the OC acceptance criteria of t 10 per-
cent difference. The following barium results were qualified as estimates and
flagged with a "J" for positive results:

* 5SW03 (9.0BJ)
5 5SW03-S (8.81J)

• 5SW03A (9.313J)
• 5SW03A-S (8.8WJ)
• 5SW02 (9.5WJ)

X. Sample Result Verification

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria.
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Polychlorinated BiphenylsS (EPA Method 8080)
Sediment

Batch 33781

Sediment samples 5SE05, 5SE04, 5SE04A, and 5SE05 MS/MSD were validated
from analytical batch 33781, using the criteria outlined in the U.S. EPA Functional
Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were extracted within 14 days and analyzed within 40 days, thereby
meeting extraction and analysis holding time QC acceptance criteria.

Ill. Initial Calibration

All percent RSDs were within the 0C control limits of ±30 percent, thereby meeting
initial calibration 0C acceptance criteria.

IV. Continuing Calibration

All percent differences were within the control limit of _± 15 percent, thereby meeting
continuing calibration QC acceptance criteria.

V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All samples were spiked with tetrachloro-m-xylene and decachlorobiphenyl as sur-
rogate compounds prior to analysis. All tetrachloro-m-xylene surrogate spike
recoveries were within QC control limits of 60 to 150 percent, thereby meeting 0C
acceptance criteria. All decachlorobiphenyl surrogate spike recoveries were below
the QC control limits. Therefore, all sample results were qualified as estimates and
flagged with a "J" for positive results, a "UJ" for nondetected results.

VII. Matrix Spike/Matrix Spike Duplicates

All matrix spike recoveries were within the QC control limits of 50 to 150 and RPDs
were within QC control limits of ±20, thereby meeting QC acceptance criteria for
both accuracy and precision.
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XI. Target Compound Identification

No target compounds were detected above the reporting limits.

XII. Compound Quantitation and Reported Detection Umits

No target compounds were detected above the reporting limits. Detection limits
were reported correctly and all results were correctly adjusted for percent moisture.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.

0
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Volatile Organic Compounds
(EPA Method 8010)

Groundwater
Batch 33799

Water samples 5MW5-30, 5MW5030D, 5MW1 6A-1 4, 5MW1 6A-1 4D. and 5CF02
were validated from analytical batch 33799, following criteria outlined in the U.S.
EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days, therefore all samples met holding time
QC acceptance criteria.

Ill. Initial Calibration

All percent relative standard deviations (RPDs) were within the QC control limits of
±t30 percent, thereby meeting initial calibration QC acceptance criteria.

IV. Continuing Calibration

Except for dichlorodifluoromethane, the continuing calibration concentration for all
compounds were within the method specified QC control limits, thereby meeting
continuing calibration 0C acceptance criteria. For the continuing calibration per-
formed on September 14, the dichlorodifluoromethane continuing concentration
was 9.16; below the method specified limits of 15.0 to 25.0. Dichlorodifluoro-
methane was not detected in any of the samples. Therefore, no samples were
qualified as a result of continuing calibration criterias.

V. Blanks

The method and travel blanks associated with this analytical batch were free of
contaminants, thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within QC control limits of 80 to 130, thereby
meeting QC acceptance criteria.

XI. Target Compound Identification

No target compounds were detected above the method detection level (MDL).
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Xll. Compound Quantitation and Reported Detection Umits

No target compounds were detected above the MDL All detection limits were
reported correctly.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.
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Purgeable Volatile Organic Compounds
(EPA Method 524.2)

Groundwater
Batch 33799

Water samples 5WS01, 5WS01 A, 5WS02, 5WS01 B, 5WS01 D, 5WS02D, and 5WS02
MS/MSD were validated from analytical batch 33799, following criteria outlined in
the U.S. EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days, therefore all samples met holding time
OC acceptance criteria.

I1. GC/MS Tuning

GC/MS tuning was performed for every 12-hour period. Each GC/MS tune met ion
abundance QC acceptance criteria.

Ill. Initial Calibration

All average relative response factors (RRFs) met QC acceptance criteria. Except
for methylene chloride, the percent relative standard deviations (RSDs) were within
the QC control limits of ±_30 percent, thereby meeting initial calibration QC accep-
tance criteria. Methylene chloride had a RSD of 60.3 percent.

According to the CLP functional guidelines, all compounds with RSDs greater than
30 percent should be qualified as estimates and positive results flagged with a "J."
Methylene chloride was not detected in these samples, therefore qualification was
not required.

IV. Continuing Calibration

All continuing calibration RRFs met QC acceptance criteria. Except for methylene
chloride, all percent differences were within the QC control limits of ± 15 percent,
thereby meeting continuing calibration QC acceptance criteria. Methylene chloride
had a percent difference of 54.4 percent. According to the CLP functional guide-
lines, all compounds with continuing calibration percent differences greater than
25 percent should be qualified as estimates and positive results flagged with a "J."
Methylene chloride was not detected in these samples, therefore qualification was
not required.
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V. Blanks

Methylene chloride was detected in the method blank associated with this analyti-
cal batch. Methylene chloride was detected in SBLKW (September 11), at a con-
centration of 1.2 /g/L. Methylene chloride results for the following samples were
qualified as nondetected and flagged with a "U":

• 5WS01 (1.4U)
* 5WSO1A (1.6U)
• 5WS02 (1.1 U)

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries for these samples were within 0C control limits of 70
to 130 percent, thereby meeting 0C acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

MS/MSD recoveries were within the 0C control limits of 60 to 140 percent and
relative percent differences (RPDs) were within the 0C control limits of ±20,
thereby meeting 0C acceptance criteria for both accuracy and precision.

X. Internal Standards

All area counts and retention times were within the method specified 0C control
limits. Therefore, all samples met QC acceptance criteria for internal standards.

XI. Target Compound Identification

All target compound relative retention times (RRTs) were within 0.06 RRT units of
the standard RRT. All target compound mass spectra matched standard mass
spectra and met 0C acceptance criteria. Therefore, all samples met target com-
pound identification 0C acceptance criteria.

XII. Compound Quantitation and Reported Detection Limits

All sample results were correctly calculated, thereby meeting compound quantita-
tion acceptance criteria. All detection limits were reported correctly.

XV. System Performance

Chromatograms and mass spectra from each sample analysis and instrument per-
formance were considered acceptable.
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Semivolatile Organic Compounds
(EPA Method 8270)

Groundwater
Batch 33799

Water samples 5MW5-30, 5MW16A-14, 5WS01, 5WS01A, 5WS02, and 5WS02
MS/MSD were validated from analytical batch 33799, following criteria outlined in
the U.S. EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All water samples were extracted within 7 days and analyzed within 40 days.
Therefore, all samples met extraction and analysis holding time 0C acceptance
criteria.

II. GC/MS Tuning

GC/MS tuning was performed for every 12-hour period. Each GC/MS tune met ion
abundance QC acceptance criteria.

1II. Initial Calibration

All initial calibration average RRFs and percent RSDs met QC acceptance criteria.
Therefore, all initial calibration met QC acceptance criteria.

IV. Continuing Calibration

Except for several target compounds, all continuing calibration RRFs and percent
differences met continuing calibration QC acceptance criteria. The compounds
that did not meet QC acceptance criteria are listed in Table 7.

Table 7

Cumpound Percent Difference

Continuing Calibration (9/14/92 1009)

4-chloroaniline +41.6
hexachlorobutadiene -26.9
hexachlorocyclopentadiene -28.4
bis (2-ethylhexyl) phthalate -29.9

Continuing Calibration (9/15/92 1529) _

4-chloroaniline +55.7
3-nitroaniline +31.2
4-nitroaniline +43.9
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According to the CLP functional guidelines, all compounds with continuing calibra-
tion percentage differences greater than 25 percent should be qualified as esti-
mates and positive results flagged with a "J." Compounds that exceeded calibra-
tion criteria were not detected in any of the samples analyzed, therefore no
samples were qualified.

V. Blanks

Except for diethylphthalate, the method blank associated with this analytical batch
was contamination free. Diethylphthalate was detected in method blank SBLKW1
(September 5) at a concentration of 2 1g/L The diethylphthalate result for 5WS02
(10 U) was qualified as nondetected and flagged with a "U."

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within the CLP 0C control limits, thereby meet-
ing QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicate

All MS/MSD recoveries and RPDs were within the CLP QC control limits, thereby
meeting 0C acceptance criteria for both accuracy and precision.

X. Internal Standards

All area counts and retention times were within the CLP 0C control limits. There-
fore, all samples met 0C acceptance criteria for internal standards.

XI. Target Compound Identification

All target compound RRTs were within 0.06 units of the standard RRT. All target
compound mass spectra matched standard mass spectra and met 0C acceptance
criteria. Therefore, all samples met target compound identification 0C acceptance
criteria.

XII. Compound Quantitation and Reported Detection Limits

All sample results were calculated using the correct internal standard, quantitation
ion, and relative response factor. Therefore, all samples met compound quantita-
tion QC acceptance criteria. All detection limits were reported correctly.

XIII. Tentatively Identified Compounds (TICs)

All sample TICs met OC acceptance criteria. A library search was conducted for
each sample result reported on Form I. Sample mass spectra for each TIC identi-
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fied matched standard mass spectra. When sample mass spectra did not match
standard mass spectra, the TIC was designated as an "unknown." Samples
5WS02, 5WS01, 5WSO1 A, 5MW1 6A-14, and 5MW5-30 contained TICs that were
also detected in the method blanks; these TICs were rejected and flagged with an
"R." All TICs detected are considered estimated concentrations and flagged with a
"1JN."1

XV. System Performance

Chromatograms and mass spectra from each sample analysis and instrument per-
formance were considered acceptable.
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TBME, BTEX, and TFH Gasoline
(EPA Modified Method 8015/8020/ADEC Method AK 101)

Groundwater
Batch 33799

Water samples 5MW5-30, 5MW5-30D, 5MW16A-14, 5MW16A-14D, and 5CF02 were
validated from analytical batch 33799, following criteria outlined in the U.S. EPA
Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days. Therefore, all samples met holding time
QC acceptance criteria.

Ill. Initial Calibration

All percent R3Ds were within the control limit of ±30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limit of ± 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method and travel blank associated with this analytical batch were free of
contaminants, thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

Except for 5MW5-30, all surrogate spike recoveries were within QC control limits of
80 to 120 percent. Therefore, the majority surrogate spike recoveries met QC
acceptance criteria. All results for 5MW5-30 were qualified as estimates and
flagged with a "J" for positive results, a "UJ" for nondetected results.

XI. Target Compound Identification

For BTEX analyses, compounds detected were verified by a second column confir-
mation analysis. Therefore, BTEX analyses met target compound identification QC
acceptance criteria. TBME and TFH gasoline analyses do not require second
column confirmation.
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XII. Compound Quantitation and Reported Detection Umits

Sample results were correctly calculated, thereby meeting compound quantitation
acceptance criteria. All detection limits were reported correctly.

All TFH gasoline analyses were calculated incorrectly because Method 8015/8020
was used instead of ADEC Method AK 101. The retention time windows and type
of calibration standard used for Method 8015/8020 differed when compared to the
ADEC method. The retention time window was larger for the EPA method and
included the major range of gasoline peaks when compared to the ADEC stan-
dards. A new retention time window was established that included peaks similar to
standards used for both methods. TFH-gasoline recalculations affected results
reported above the detection limit only; therefore, no sample results were recalcu-
lated from this analytical batch.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.
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TFH Gasoline
(EPA Modified Method 8015/ADEC Method AK 102)

Groundwater
Batch 33799

Water samples 5WS01, 5WS01 A, 5WS02, and 5WS02 MS/MSD were validated from
analytical batch 33799, following criteria outlined in the U.S. EPA Functional Guide-
lines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days. Therefore, all samples met holding time
QC acceptance criteria.

Ill. Initial Calibration

All percent RSDs were within the control limit of ±-30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limit of _ 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method blanks associated with these analytical batches were free of contami-
nants, thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within QC control limits of 80 to 120 percent,
thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

The MS/MSD recoveries were within the QC control limits of 80 to 120 percent and
RPD were within the 0C control limits of ±t20, thereby meeting QC acceptance
criteria for both accuracy and precision.

XI. Target Compound Identification

No target compounds were detected above the reporting limits.
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XII. Compound Quantitation and Reported Detection Umits

No target compounds were detected above reporting limits. Detection limits were
reported correctly.

All TFH gasoline analyses were calculated incorrectly because Method 8015/8020
was used instead of ADEC Method AK 101. The retention time windows and type
of calibration standard used for Method 8015/8020 differed when compared to the
ADEC method. The retention time window was larger for the EPA method and
included the major range of gasoline peaks when compared to the ADEC stan-
dards. A new retention time window was established that included peaks similar to
standards used for both methods. TFH-gasoline recalculations affected results
reported above the detection limit only; therefore, no sample results were recalcu-
lated from this analytical batch.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.
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TFH Diesel and JP-4
(EPA Modified Method 8015/ADEC Method AK 102)

Groundwater
Batch 33799

Water samples 5MW5-30, 5MW1 6A-1 4, 5WS01, 5WS01 A, 5WS02, and 5WS02
MS/MSD were validated from analytical batch 33799, following criteria outlined in
tne U.S. EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were extracted and analyzed within 14 days. Therefore, all samples
met holding time QC acceptance criteria.

I1. Initial Calibration

All percent RSDs were within the QC control limit of ±30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limit of ± 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within QC control limits of 50 to 150 percent,
thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

For JP-4 analyses, MS/MSD recoveries were below the QC acceptance criteria of
60 to 120 percent. The RPD for this analysis met the QC acceptance criteria of
±20 RPD. According to the functional guidelines, samples are not qualified on the
basis of MS/MSD results. For diesel analyses, MS/MSD recoveries were within the
QC control limits of 60 to 120 percent and RPDs were within the QC control limits
of ±20, thereby meeting QC acceptance criteria.
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XI. Target Compound Identification

No target compounds were detected above the reporting limit.

XII. Compound Quantitation and Reporteci Detection Limits

No target compounds were detected above the reporting limit. Detection limits
were reported correctly.

All TFH diesel analyses were calculated incorrectly because Method 8015 was
used instead of ADEC Method AK 102. The retention time windows and type of
calibration standards used differed when compared to the ADEC method. TFH
diesel results could not be recalculated because the chromatographic peaks from
Method 8015 and the ADEC method did not match. Consequently, a new reten-
tion time window could not be established. Because the ADEC-defined retention
time window is larger than the original retention time, it is expected that TFH diesel
results are biased low. This only affects results reported above the detection limit;
therefore, no sample results from this analytical batch were qualified.

XV. System Performance

Chromatograms for each sample analysis and instrument performance were con-
sidered acceptable.
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Cations
(EPA Methods 6010 and 7000)

Groundwater
Batch 33799

Water samples 5WS01, 5WS01 A, and 5WS02 were validated from analytical batch
33799, following criteria outlined in the U.S. EPA Functional Guidelines for Evalu-
ating Inorganic Analyses.

All samples were analyzed for the following cations by Inductively Coupled Plasma
(ICP) method; calcium, iron, magnesium, potassium, and sodium.

I. Holding Times

All metal analyses were analyzed within 6 months. Therefore, all samples met
holding time QC acceptance criteria.

I1. Calibration Check

Each instrument was calibrated at the correct frequency and with the proper num-
ber of blanks and standards for each element. All initial and continuing calibration
recoveries were within 0C control limits of 90 to 110 percent. Therefore, all calibra-
tions met 0C acceptance criteria.

Ill. Preparation Blanks

Two different elements were detected in at least one of the preparation blanks.
However, blank contaminant concentrations were below the CRDL.

No samples required qualification as a result of blank contamination.

IV. ICP Interference Check Samples

All ICP interference check sample recoveries were within the QC control limits of 80
to 120 percent, thereby meeting 0C acceptance criteria.

V. Laboratory Control Sample (LCS)

All LCS recoveries were within QC control limits of 80 to 120 percent, thereby
meeting 0C acceptance criteria.

0
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VI. Duplicates

All duplicate results were within the 0C control limits of _±20 RPD, thereby meeting
0C acceptance criteria.

VII. Matrix Spike Sample Analysis

All matrix spike recoveries were within the 0C control limits of 75 to 125 percent,
thereby meeting OC acceptance criteria.

IX. ICP Serial Dilution

All serial dilutions met the 0C control acceptance criteria of ± 10 percent differ-
ence.

X. Sample Result Verification

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria.

0

0
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General Chemistry-Conventional Parameters
(EPA Method 310.1/300.0)

Groundwater
Batch 33799

Water samples 5WS01, 5WS01 A, and 5WS02 were validated from analytical batch
33799, following criteria outlined in the U.S. EPA Functional Guidelines for Evalu-
ating Inorganic Analyses.

All samples were analyzed for alkalinity, bicarbonate, carbonate, chloride, nitrate,
and sulfate.

I. Holding Times

All nitrate analyses were performed within 2 days; all alkalinity, bicarbonate, and
carbonate analyses were performed within 14 days, and all chloride and sulfate
analyses were performed within 28 days, therefore all samples met holding time
0C acceptance criteria.

II. Initial and Continuing Calibration

All initial and continuing calibration recoveries were within 0C control limits of 80 to
120 percent, thereby meeting QC acceptance criteria.

Ill. Blanks

Methods blanks were free of contamination, thereby meeting 0C acceptance cri-
teria.

V. Laboratory Control Sample

All LCS recoveries were within 0C control limits of 80 to 120 percent, thereby
meeting QC acceptance criteria.

VI. Duplicates

All duplicate results were within the 0C control limits of _±20 RPD, thereby meeting
0C acceptance criteria.

VIII. Matrix Spike Recovery

Chloride, nitrate, and sulfate matrix spike recoveries were within 0C control limits of
80 to 120 percent, thereby meeting 0C acceptance criteria. Matrix spikes are not
performed with alkalinity, bicarbonate, and carbonate analyses.
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Volatile Organic Compounds
(EPA Method 8010)

Surface Water/Sediment
Batch 33862

Surface water and sediment samples 5SW09B, 5SW09, 5SW09D, 5SW10, 5SE09,
59SE09A, 5SE10, 5SW10 MS/MSD, and 5SE10 MS/MSD were validated from
analytical batch 33862, following criteria outlined in the U.S. EPA Functional Guide-
lines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days, therefore all samples met holding time
QC acceptance criteria.

II1. Initial Calibration

All percent relative standard errors (RSEs) were within the QC control limits of
±30 percent, thereby meeting initial calibration QC acceptance criteria.

IV. Continuing Calibration

0 Except for several target compounds, the percent difference for all compounds
were within the QC control limits of ±_15 percent, thereby meeting continuing cali-
bration QC acceptance criteria. Target compounds that did not meet QC accep-
tance criteria are listed in Table 8.

Where continuing calibrations exceeded QC acceptance criteria, no target com-
pounds were detected in the samples. Therefore, no samples were qualified as a
result of continuing calibrations.

V. Blanks

The method and travel blanks associated with this analytical batch were free of
contaminants, thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within QC control limits of 60 to 130 percent,
thereby meeting QC acceptance criteria.

0
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VII. Matrix Spike/Matrix Spike Duplicates

All MS/MSD recoveries were within the method specified QC control limits and
relative percent differences (RPDs) were within the QC control limits of ±_20,
thereby meeting OC acceptance criteria for both accuracy and precision.

Table 8

Compound Percent Difference

Continuing Calibration (9/15/92 FA RTX-1)

chloromethane 34.6
vinyl chloride 22.2
1,1 -dichloroethene 19.4
tetrachloroethene 22.8

Continuing Calibration (9/16/92 GC3A RTX-1)

chloromethane 31.4
vinyl chloride 24.4
bromomethane 17.0
chloroethane 19.7
1,1 -dichloroethene 17.5
chlorobenzene 18.0

Continuing Calibration (9/16/92 GC3C RESTEK 502.2)

bromomethane/chloromethane 23.0
1,1 -dichloroethene 29.8
methylene chloride 38.5
trans- 1,2-dichloroethene 21.1
1 ,1-dichlorethane 23.1
cis- 1,2-dichloroethene 20.4
chloroform 21.4
1,2-dichloroethane 23.7
carbon tetrachloride 19.6
1,2-dichloropropene 17.1
bromodichloromethane 18.5
trichloroethene 17.8
cis- 1,3-dichloropropene 19.7
1,1,2-trichloroethane 18.7
dibromochloromethane 22.9
1,2-dibromoethane 26.9
bromoform 20.7
1,1,2,2-tetrachloroethene 15.7
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Xi. Target Compound Identification

Compounds detected in samples were verified by a second column confirmation
analysis, thereby meeting target compound identification OC acceptance criteria.

XlI. Compound Quantitation and Reported Detection Limits

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria. For water samples, all detection limits were reported cor-
rectly. For soil samples, detection limits and results were reported without adjust-
ment for percent moisture.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.
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Semivolatile Organic Compounds
(EPA Method 8270)

Surface Water/Sediment
Batch 33862

Surface water and sediment samples 5SW09, 5SW10, 5SE09RX, 5SE09ARX,
5SE10R, 5SW10 MS/MSD, and 5SE10RX MS/MSD were validated from analytical
batch 33862, following criteria outlined in the U.S. EPA Functional Guidelines for
Evaluating Organic Analyses.

I. Holding Times

All water samples were extracted within 7 days and analyzed within 40 days.
Therefore, all water samples met extraction and analysis holding time QC accep-
tance criteria. All soil samples exceeded the 14-day extraction holding time
requirement and were analyzed within 40 days. Therefore, all soil sample results
were qualified as estimates and flagged with a "J" for positive results, a "UJ" for
nondetected results.

II. GC/MS Tuning

GC/MS tuning was performed for every 12-hour period. Each GC/MS tune met ion
abundance QC acceptance criteria.

III. Initial Calibration

Except for 2,4-dinitrophenol, all initial calibration average relative response factors
(RRFs) and percent relative standard deviations (RSDs) met QC acceptance cri-
teria. Therefore, the majority of initial calibration results met QC acceptance cri-
teria. The percent RSD for 2,4-dinitrophenol was 31.6, which was outside the QC
control limit of ±30 percent RSD. 2,4-Dinitrophenol was not detected in any of the
samples analyzed, therefore no samples were qualified.

IV. Continuing Calibration

Except for several target compounds, all continuing calibration RRFs and percent
differences met continuing calibration QC acceptance criteria. The compounds
that did not meet QC acceptance criteria are listed in Table 9.

Where continuing calibrations exceeded QC acceptance criteria, no target com-
pounds were detected in the samples. Therefore, no samples were qualified as a
result of continuing calibrations.
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Table 9

Compound Percent Difference

Continuing Calibration (10/5/92 948) _

2,4-dinitrophenol 72.9
4-nitroaniline 43.4
4,6-dinitro-2-methylphenol 26.4

Continuing Calibration (10/5/92 1005)
nitrobenzene 36.7
isophorone 31.0
bis (2-chloroethoxy) methane 25.4
4-chloro-3-methylphenol 31.4
4-nitroaniline 37.5

Continuing Calibration (10/22/92 2121)

3,3'-dichlorobenzedine + 27.2

V. Blanks

Except for di-n-buytlphthalate, method blanks associated with this analytical batch
were contamination free. Di-n-buytlphthalate was detected in SBLK4RX (October
19) at a concentraion of 39 i~g/kg. Di-n-buytlphthalate results for 5SE09RX (420UJ)
and 5SE09ARX (420UJ) were qualified as nondetected and flagged with a "U" as a
result of method blank contamination.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within the CLP QC control limits, thereby meet-
ing QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicate

Except for two MSD recoveries and nine RSDs, all MS/MSD recoveries and RPDs
were within the CLP QC control limits, thereby meeting QC acceptance criteria for
both accuracy and precision. According to the CLP functional guidelines, samples
are not qualified on the basis of MS/MSD results, therefore no sample results were
qualified.

X. Internal Standards

All area counts and retention times were within the CLP OC control limits. There-
fore, all samples met OC acceptance criteria for internal standards. Sample reten-
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tion times were not reported by the laboratory on computer printouts. Therefore, it

was not possible to verify if retention times were reported correctly.

XI. Target Compound Identification

All target compound relative retention times (RRTs) were within 0.06 units of the
standard RRT. All target compound mass spectra matched standard mass
spectra. Therefore, all samples met target compound identification 0C acceptance
criteria.

XII. Compound Quantitation and Reported Detection Umits

All sample results were calculated using the correct internal standard, quantitation
ion, and RRF. Therefore, all samples met compound quantitation 0C acceptance
criteria. For water samples, all detection limits were reported correctly. For soil
samples, all detection limits were correctly adjusted for percent moisture.

XIII. Tentatively Identified Compounds (TICs)

All sample TICs met 0C acceptance criteria. A library search was conducted for
each sample result reported on Form I. Sample mass spectra for each TIC identi-
fied matched standard mass spectra. When sample mass spectra did not match
standard mass spectra, the TIC was designated as an "unknown." Samples
5SE09ARX, 5SE09RX, and 5SE10RX contained TICs that were also detected in the
method blanks; these TICs were rejected and flagged with an "R." All TICs
detected are considered estimated concentrations and flagged with a "JN."

XV. System Performance

Chromatograms and mass spectra from each sample analysis and instrument per-
formance were considered acceptable.
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BTEX and TFH Gasoline
(EPA Modified Method 8015/8020/ADEC Method AK 101)

Surface Water/Sediment
Batch 33862

Surface water and sediment samples 5SW09B, 5SW09, 5SW09D, 5SW10, 5SE09,
5SE09A, 5SE10, 5SW10 MS/MSD, and 5SE10 MS/MSD were validated from analyti-
cal batch 33862, following criteria outlined in the U.S. EPA Functional Guidelines for
Evaluating Organic Analyses.

I. Holding Times

All water samples were analyzed within 14 days. All soil samples were extracted
and analyzed within 14 days. Therefore, all samples met holding time 0C accep-
tance criteria.

III. Initial Calibration

For TFH gasoline analyses, all percent RSDs were within the QC control limit of
±-30 percent. For BTEX analyses, percent RSEs were within the QC control limits
of ±30 percent. Therefore, all compounds met initial calibration QC acceptance
criteria.

IV. Continuing Calibration

All percent differences were within the QC control limit of ± 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method and travel blank associated with this analytical batch were free of
contaminants, thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within QC control limits of 80 to 120 percent,
thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

All MS/MSD recoveries were within the QC control limits of 60 to 120 percent and
all RPDs were within the QC control limits of ±20, thereby meeting QC acceptance
criteria for both accuracy and precision.
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XI. Target Compound Identification

No target compounds were detected above the reporting limits.

XII. Compound Quantitation and Reported Detection Umits

No target compounds were detected above the reporting limits. For water
samples, detection limits were reported correctly. For soil samples, detection limits
and results were reported without adjustment for percent moisture.

All TFH gasoline analyses were calculated incorrectly because Method 8015/8020
was used instead of ADEC Method AK 101. The retention time windows and type
of calibration standard used for Method 8015/8020 differed when compared to the
ADEC method. The retention time window was larger for the EPA method and
included the major range of gasoline peaks when compared to the ADEC stan-
dards. A new retention time window was established that included peaks similar to
standards used for both methods. TFH-gasoline recalculations affected results
reported above the detection limit only; therefore, no sample results were recalcu-
lated from this analytical batch.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.

S
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TFH Diesel and JP-4
(EPA Modified Method 8015/ADEC Method AK 102)

Surface Water/Sediment
Batch 33862

Surface water and sediment samples 5SW09, 5SW10, 5SE09, 5SE09A, 5SW10
MS/MSD, and 5SE10 MS/MSD were validated from analytical batch 33862, follow-
ing criteria outlined in the U.S. EPA Functional Guidelines for Evaluating Organic
Analyses.

I. Holding Times

All samples were extracted and analyzed within 14 days. Therefore, all samples
met holding time QC acceptance criteria.

Ill. Initial Calibration

All percent RSEs were within the QC control limit of ±30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All continuing calibration compound recoveries were within the QC control limit of
85 to 115 percent, thereby meeting continuing calibration QC acceptance criteria.

V. Blanks

The method blank associated with this analytical batch was free of contan,;. ants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

Except for 5SE1 0 (48 percent), 5SW1 1 (209 percent), and 5SE1 1 (38 percent), all
surrogate spike recoveries were within the 0C control limits of 50 to 150 percent.
Therefore, the majority of surrogate spike recoveries met QC acceptance criteria.

Sample results were qualified as estimates and flagged with a "J" for positive
results, a "UJ" for nondetected results.

VII. Matrix Spike/Matrix Spike Duplicates

All MS/MSD recoveries were within the QC control limit of 60 to 120 percent and all
RPDs were within the QC control limit of ±20, thereby meeting QC acceptance
criteria for both accuracy and precision.
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XI. Target Compound Identification

Target compounds were reported when retention times were within the specified
windows and when the chromatograms matched standard fingerprint pattern asso-
ciated with diesel or JP-4. Therefore, all samples met target compound identifica-
tion 0C acceptance criteria.

All TFH diesel analyses were calculated incorrectly because Method 8015 was
used instead of ADEC Method AK 102. The retention time windows and type of
calibration standards used differed when compared to the ADEC method. TFH
diesel results could not be recalculated because the chromatographic peaks from
Method 8015 and the ADEC method did not match. Consequently, a new reten-
tion time window could not be established. Because the ADEC-defined retention
time window is larger than the original retention time, it is expected that TFH diesel
results are biased low. This only affects results reported above the detection limit.
Therefore, OU5SE-09A was qualified as biased low and flagged with a "JX.

XII. Compound Quantitation and Reported Detection Limits

Sample results were calculated correctly, thereby meeting compound quantitation
acceptance criteria. For soil samples, detection limits and results were reported
without adjustment for percent moisture. For 5SE09A, the detection limit for TFH
diesel was raised from 1 iLg/kg to 3 gig/kg. Due to the presence of JP-4 and
unknown hydrocarbons in the sample, it was not possible to confidently identify
peaks found in the diesel range, therefore the TFH diesel detection limit was
raised.

XV. System Performance

Chromatograms for each sample analysis and instrument performance were con-
sidered acceptable.

10010OC4ANC 70



Metals
(EPA Methods 6010 and 200.7)

Soil
Batch 33822

Soil samples SL1 9HA, SL1 9HN. and SL20FA were validated from analytical batch
33822, following criteria outlined in the U.S. EPA Functional Guidelines for Evalu-
ating Inorganic Analyses. Samples were analyzed for 17 metals by ICP.

I. Holding Times

All metals were analyzed within 6 months. Therefore, all samples met holding time
QC acceptance criteria.

II. Calibration Check

Each instrument was calibrated at the correct frequency and with the proper num-
ber of blanks and standards for each element. All initial and continuing calibration
recoveries were within 0C control limits of 90 to 110 percent. Therefore, all calibra-
tions met QC acceptance criteria.

Ill. Preparation Blanks

Three different elements were detected in the preparation blank. No samples
required qualification as a result of blank contamination.

IV. ICP Interference Check Samples

All ICP interference check samples recoveries were within QC control limits of 80 to
120 percent, thereby meeting 0C acceptance criteria.

V. Laboratory Control Sample (LCS)

All LCS results were within QC control limits, thereby meeting 0C acceptance cri-
teria.

VI. Duplicates

All duplicate results were within the 0C control limit of ±t35 RPD, thereby meeting
QC acceptance criteria.
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VII. Matrix Spike Sample Analysis

Post-digestion matrix spikes were performed instead of predigestion matrix spikes.
All post-digestion matrix spike recoveries were within the 0C control limits of 75 to
125 percent, thereby meeting 0C acceptance criteria.

IX. ICP Serial Dilution

A serial dilutions was not performed with this analytical batch.

X. Sample Result Verification

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria. All sample results and detection limits were correctly
adjusted for percent moisture.
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Volatile Organic Compounds
(EPA Method 8010)

Soil
Batch 55500

Water and soil samples SL04S12ND, SL04S12A, SL04S12AA, and SL04S12N were
validated from analytical batch 55500, following criteria outlined in the U.S. EPA
Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were analyzed within 14 days, therefore all samples met holding time
QC acceptance criteria.

Ill. Initial Calibration

All percent relative standard deviations (RSDs) were within the QC control limits of
±t30 percent, thereby meeting initial calibration QC acceptance criteria.

IV. Continuing Calibration

The continuing calibration concentration for all compounds were within the method
specified QC control limits, thereby meeting continuing calibration QC acceptance
criteria.

V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within QC control limits of 71 to 121 for water
samples and 52 to 129 for soil samples, thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicate

All MS/MSD recoveries and RPDs were within the method specified QC control
limits, thereby meeting QC acceptance criteria for both accuracy and precision.

XI. Target Compound Identification

No target compounds were detected above the method detection limit (MDL).
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Xll. Compound Quantitation and Reported Detection Umits

No target compounds were detected above the MDL All detection limits were
reported correctly and all results were correctly adjusted for percent moisture.

XV. System Performance

Chromatograms from each sample analysis and instrument performance were
considered acceptable.
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BTEX and TFH Gasoline
(EPA Modified Method 8015/8020/ADEC AK 101)

Soil
Batch 55500

Soil samples SL04S12A, SL04S12AA, and SL04S12N were validated from analytical
batch 55500, following the criteria outlined in the U.S. EPA Functional Guidelines
for Evaluating Organic Analyses.

I. Holding Times

All soil samples were extracted and analyzed within 14 days. Therefore, all
samples met holding time QC acceptance criteria.

Ill. Initial Calibration

All percent RSDs were within the control limit of ±30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limits of ± 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method blank associated with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within the QC control limits of 50 to 120 per-
cent, thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

All MS/MSD recoveries and RPDs were within the method specified QC control
limits, thereby meeting QC acceptance criteria for both accuracy and precision.

XI. Target Compound Identification

Target compounds were reported only when retention times were within their
specified windows. Therefore, target compound identification 0C acceptance
criteria were met for all samples.
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XIl. Compound Quantitation and Reported Detection Umits

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria. All sample results and detection limits were reported
correctly and all results were correctly adjusted for percent moisture. Samples
SL04S12A and SL04S12AA required a medium-level (tenfold dilution) analysis to
bring high concentrations of target compounds into the linear range of the instru-
ment.

All TFH gasoline analyses were calculated incorrectly because Method 8015/8020
was used instead of ADEC Method AK 101. The retention time windows and type
of calibration standard used for method 8015/8020 differed when compared to the
ADEC method. The retention time window was larger for the EPA method and
included the major range of gasoline peaks when compared to the ADEC stan-
dards. A new retention time window could not be established for samples
analyzed by Superior Analytical, and results reported above the detection limit
could not be recalculated. Therefore, TFH-gasoline results for SL04S12A and
SL04S12AA are considered estimates and flagged with a NJ".

XV. System Performance

Chromatograms for each sample analysis and instrument performance were con-
sidered acceptable.
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TFH Diesel and JP-4
(EPA Modified Method 8015/ADEC Method AK 102)

Soil
Batch 55500

Water and soil samples SL04S12ND, SL04S12A, SL04S12AA, SL04S12N, and
SL04S12NA were validated from analytical batch 55500, following criteria outlined
in the U.S. EPA Functional Guidelines for Evaluating Organic Analyses.

I. Holding Times

All samples were extracted and analyzed within 14 days. Therefore, all samples
met holding time QC acceptance criteria.

Ill. Initial Calibration

All percent RSDs were within the 0C control limits of ±+30 percent, thereby meeting
initial calibration QC acceptance criteria.

IV. Continuing Calibration

All percent differences were within the QC control limits of _± 15 percent, thereby
meeting continuing calibration QC acceptance criteria.

V. Blanks

The method blank associk1,.d with this analytical batch was free of contaminants,
thereby meeting QC acceptance criteria.

VI. System Monitoring Compounds (Surrogates)

All surrogate spike recoveries were within the QC control limits of 50 to 120 per-
cent, thereby meeting QC acceptance criteria.

VII. Matrix Spike/Matrix Spike Duplicates

The MS/MSD recoveries were within the QC control limits of 61 to 145 percent and
RPDs were within the QC control limits of _t 14, thereby meeting QC acceptance
criteria for both accuracy and precision.

XI. Target Compound Identification

Target compounds were reported only when retention times were within their spe-
cified windows. JP-4 results for samples SL04S12A, SL04S12AA, and SL04S12N
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were flagged with an "X" because sample JP-4 chromatograms did not match stan-
dard JP-4 chromatograms. JP-4 results for these samples were qualified as non-
detects and the original "XI qualifier was replaced with a "J".

XII. Compound Quantitation and Reported Detection Limits

All sample results were calculated correctly, thereby meeting compound quantita-
tion acceptance criteria. All sample results were reported correctly and all results
were correctly adjusted for percent moisture. Detection limits were raised for
samples SL04S12A (108-fold), SL04S12AA (143-fold), and SL04S12N (4-fold) due
to the presence of interferents in the samples.

All TFH gasoline analyses were calculated incorrectly because Method 8015 was
used instead of ADEC Method AK 102. The retention time windows and type of
calibration standards used differed when compared to the ADEC method. TFH
diesel results could not be recalculated because the chromatographic peaks from
Method 8015 and the ADEC method did not match. Consequently, a new reten-
tion time window could not be established. Because the ADEC-defined retention
time window is larger than the original retention time, it is expected that TFH diesel
results are biased low. This only affects results reported above the detection limit.
Therefore, SL04S12A, SL04S12AA, SL04S12N, SL04S12NA, and SL04S12ND were
qualified as biased low and flagged with an "L'.

XV. System Performance

Chromatograms for each sample analysis and instrument performance were con-
sidered acceptable.
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MAPS OF SAMPLING LOCATIONS
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TABLE J.2. Water Quality Measurements (In Situ) Taken In Ship Creek-1992

Sampling Cond
Station Period DO (mg/L) Temp ($C) (umhos/cm) pH

5 MI01 Spring 12.8 5.6 58 6.4
Fall 11.1 8.5 89 7.4

5 M102 Spring 12.8 7.3 70 6.6
Fall 10.2 10.0 109 7.1

5 M103 Spring 12.8 7.2 99 6.7
Fall 8.7 8.7 110 7.1

5 Mill Spring NS NS NS NS
Fall 8.9 9.0 390 7.7

5 M112 Spring NS NS NS NS
Fall 11.1 8.3 101 7.3
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TABLE J.3. Habitat Assessment, Ship Creek-Station 5 MI01

Category

Excellent Good Fair Poor
Habitat Parameter S (F)I S (F (F) S (F)

Substrate

Bottom substrate/available (18) 15
cover

Embeddedness (18) 15

Flow/velocity 20 (18)

Channel Morophology

Channel alteration 14 (12)

Bottom scouring and 10 (10)
deposition

Pool/riffle, run/bend ratio 12 (15)

Bank Structure

Bank stability (9) 8

Bank vegetation 9 (10)

Streamside cover 8 (5)

Column totals 55 (100) 56 (10)

Total Score 111 (115) S = Spring
(F) = Fall
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TABLE J.3. (Cont'd)
Habitat Assessment, Ship Creek-Station 5 M102

Category

Excellent Good Fair Poor
Habitat Parameter S (F) S (F) S (F) S (F)

Substrate

Bottom substrate/available 18 (16)
cover

Embeddedness 13 (13)

Flow/velocity 17 (15)

Channel Morophology

Channel alteration 13 (13)

Bottom scouring and (13) 9
deposition

Pool/riffle, run/bend ratio 10 (11)

Bank Structure

Bank stability 7 (8)

Bank vegetation 7 (8)

Streamside cover 7 (5)

Column totals 48 (57) 53 (40) (5)

Total Score 101 (102) S = Spring
(F) = Fall
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TABLE J.3. (Cont'd)

Habitat Assessment, Ship Creek-Station 5 M103

Category

Excellent Good Fair Poor
Habitat Parameter S (F) S (F) S (F) S (F)

Substrate

Bottom substrate/available 16 (15)
cover

Embeddedness 16 (15)

Flow/velocity 18 (16)

Channel Morophology

Channel alteration 13 (13)

Bottom scouring and 8 (11)
deposition

Pool/riffle, run/bend ratio 9 (10)

Bank Structure

Bank stability (8) 5

Bank vegetation 8 (8)

Streamside cover 8 (4)

Column totals 63 (29) 33 (67) 5 (4)

Total Score 101 (100) S = Spring
(F) = Fall
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TABLE J.3. (Cont'd)

Habitat Assessment, Ship Creek-Station 5 MilI

Category

Excellent I Good J Fair Poor

Habitat Parameter S (F) S (F) S (F) S (F)

Substrate

Bottom substrate/available (11)
cover

Embeddedness (10)

Flow/velocity (10)

Channel Morophology

Channel alteration (7)

Bottom scouring and (11)
cdeposition

Pool/riffle, run/bend ratio (10)

Bank Structure

Bank stability (5)

Bank vegetation (5)

Streamside cover (5)

Column totals (32) (42)

Total Score (74) S = Spring (no assessment)
(F) = Fall
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TABLE J.3. (Cont'd)

Habitat Assessment, Ship Creek-Station 5 M112

Category

Excellent Good Fair Poor
Habitat Parameter S (F) S (F) S (F) S (F)

Substrate

Bottom substrate/available (15)
cover

Embeddedness (15)

Flow/velocity (15)

Channel Morophology

Channel alteration (14)

Bottom scouring and (11)
deposition

Pool/riffle, run/bend ratio (11)

Bank Structure

Bank stability (8)

Bank vegetation (9)

Streamside cover (6)

Column totals (38) (66)

Total Score (104) S = Spring (no assessment)
(F) = Fall
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TABLE J.4. Physical Characteristics, Beaver Pond-1 992

Stations

5 M104 5 MI05

Riparian Zone/Water

Predominant Surrounding Land Uses Commercial' Commercial'

Dam Present (Beaver) Yes Yes

Canopy Cover Open Open

Sediment/Substrate

Sediment Odors Normal Petroleum

Sediment Oils Slight Moderate

Sediment Deposits None Detritus/sand

Inorganic Substrate Components (%)
Gravel 20
Sand 50 10
Silt 20 90
Clay 10

Organic Substrate Components (%)
Detritus (CPOM)2  20 80
Muck-Mud (FPOM)3  80 20

'Railroad grade to the north; golf course to the south2Coarse particulate organic matter
3 Fine particulate organic matter

0
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TABLE J.5. Physical Characteristics, Seeps and Pools-1 992

Stations

5 MI06 5 MI07 5 MI08

Riparian Zone / Water

Predominant Surrounding Land Commercial' Commercial' Commercial'
Uses

Canopy Cover Shaded Open Shaded

Sediment / Substrate

Sediment Odors Petroleum None Petroleum

* Sediment Oils None None None

Sediment Deposits Iron bacteria None Detritus

Inorganic Substrate
Components (%)2

Gravel 10
Sand 10 80
Silt 80 10 90
Clay 10 10

Organic Substrate Components
(%)2

Detritus (CPOM)2  80 10 90
Muck-Mud (FPOM)3  20 90W 10

'Alaskan Railroad tracks and yard to south of these sites; Air Force to the north
2Qualitative assessment
3Very little organic material present; that present was FPOM

I
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TABLE J.6. Water Quality Measurements and Qualitative Assessments
Seeps and Pools--1992

Stations
Sampling

Parameters Period 5 M106 5 M107 5 MI08

D.O. (mg/L) Spring 4.5 9.6 2.8

Temperature (0C) Spring 10.0 14.0 12.5

Conductivity (umhoes/cm) Spring 382 425 435

pH Spring 6.9 7.1 7.0

Water odors Petroleum None Petroleum

Water surface oils Sheen None None
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* QUANTITATIVE RESULTS FOR MACROINVERTEBRATE SURVEYS



1. Aquatic Benthic Hacroinvertebrates from Station 1, Elmendorf Air Force
* ~5/28/ 92

SPECIES STA 1 STA 1 STA 1 STA 1
REPi REP2 REP3 TOTAL

NEMATODA

ANNELI DA
Oligochaeta

Lumbriculidae 4 1 5
Kincaidiana hexatheca
Lurnbriculus sp.

Niadidae
Nais sp. 2 18 21 41
Nais communis
Nais cf.siniplex
Pristinella sp.
Slavina appendiculata
Stylaria lacustris

Tubificidae w.h.c.
Tubificidae w.o.h.c.

Limnodrilus sp.
Lixnnodrilus cf. hoffmeisteri
Rhyacodri lus montana

PLATYHELMINTHES. Turbel laria
Tricladida

ARTHOPODA
Arachnoidea

Hydracanina

Crustacea
Aniphipoda
Talitridae
Hyalella azteca

Cladocera
Daphnidae

Daphnia cf. pulex
Copepoda
Cyclopoida
Ostracoda

Insecta
Ephemeroptera
Baetidae

Baetis sp. 1 2 1 4
Ephemerellidae

Drunella doddsi 1 1 2
Ephemerella inermis

Heptageni idae
Cinygmula sp.11
Epeorus sp. 4 15
Stenonema sp.
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SPECIES STA 1 STA 1 STA 1 STA 1

PlcpeaREPi REP2 REP3 TOTAL

Choroperlidae
Suwallia sF. 3 3 6

Nemour idae
Zapada sp.

Perlodidae
Isoperla sp.

Heteroptera
Corixidae
Arctocorisa sp.
Corisella sp.

Trichoptera
Glossosomatidae

Glossosoma sp.
Hydropsychidae

Cheumatopsyche sp.
Limnephil1idae

Ecclisomyia sp.
Neinotaulius hostilis

Rhyacophilidae
Rhyacophila sF.11

Diptera
Ceratopogonidae

Bezzia/Palpomyia sp. gp.11
Chi ronomidae 8 11 19

Brillia sF.
Cardiocladius sp.0

Chironominae A
Chironomus sp.
Cricotopus sp. 5 8 1 14
Diamesa sp. 1 4 5
Dicrotendipes sp.
Diplocladius cultriger
Eukiefferiella sp.
Eukiefferiella

cf. claripennis sp.gp.
Eukiefferiella gracei sp.gp. 1 2 2 5
Glyptotendipes sp.
Orthocladiinae A
Orthocladiinae B
Orthocladius sp. 2 3 5

Pagastia sp. 2 2
Pagastiella sp.
Paraxnerina sp.
Paracladopelma sp.
Parakiefferiella bathophila
Paratanytarsus sp.
Phaenopsectra sF.
Polypedilum sp.
Polypediluxn cf. convictum
Potthastia sF.
Procladius sF.

Prodiamesa sp.
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SPECIES STA 1 STA 1 STA 1 STA 1

Psecrocldiussp.REP1 REP2 REP3 TOTAL

Psectrotanypus sp.
Rheocricotopus sp.
Rheotanytarsus sp.
Synorthocladius semivi rens
Tanypus sp.
Tanytarsus sp.
Tvetenia bavarica sp.gp.11

Emnpididae
Chelifera sp.

Muscidae
Lirnnophora sp.

Psychodidae
Perico'na sp.

Simul iidae
Cnephia sp.1

Tipul idae
Dicranota sp.
Ormosia sp.

Col eapt era
Dytiscidae
Acililus sp.
Dytiscus sp.

MOLLUSCA
Gastropoda

Planorbidae1
Gyraulus (Torquis )sp.

Pelecypoda
Sphaeriidae

Pisiditum miliuxn

TOTAL NUMBER OF ORGANISMS 35 46 38 119

TOTAL NUMBER OF SPECIES 13 8 12 18
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Table 2. Aquatic Benthic Hacroinvertebrates from Station 1, Elmendorf Air Force
Base, 9/01/92.

SPECIES STA 1 STA 1 STA 1 STA 1
REPi REP2 REP3 TOTAL

NEMATODA

ANNELIDA
oligochaeta

Lumbri cul idae 18 1 7 26
Kincaidiana. hexatheca11
Lumbriculus sp.

Niadidae
Nais sp. 2 2 4
Nais coamnunis
Nais cf.simplex
Pristinella sp.
Slavina appendiculata
Stylaria lacustris

Tubificidae w.h.c.
Tubificidae w.o.h.c. 1 2 3

Limnodrilus sp.
Lixunodrilus cf. hoffmeisteri
Rhyacodrilus montana

PLATYHELMINTHES
Turbellaria
Tricladida11

ARTHOPODA
Arachnoidea

Hydracarina1113

Crustacea
Amphipoda
Talitridae
Hyalella azteca

Cladocera
Daphnidae

Daphnia cf. pulex
C,.,pepoda
Cyclopoida

Ostracoda

Insecta
Ephemeroptera
Baetidae

Baetis sp. 3 3
Ephemerellidae

Drunella doddsi 99 69 34 202
Ephemerella inermis 6 6

Heptageni idae
Cinygmula sp. 13 9 6 28
Epeorus sp. 42 23 26 91
Stenonema sp.

Plecoptera
Choroperi idae

Suwallia sp.
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Table 2. Aquatic Benthic IMacroinvertebrates from Station 1, Elmendorf Air Force
Base, 9/01/92.

Nemour idae
Zapada sp.

Perlodidae
Isoperla sp.11

Heteroptera
Corixidae
Arctocorisa sp.
Corisella sp.

Trichoptera
Glossosomatidae

Glossosoma sp. 21 12 23 56
Hydropsychidae

Cheumatopsyche sp.11
Limnephil1idae

Ecclisomyia sp.11
Nemotaulius hostilis

Rhyacophil1idae
Rhyacophila sp.

Diptera
Ceratopogonidae

Bezzia/Palpomyia sp. gp.11
Chi ronomidae 3 1 4

Brillia sp.
Cardiocladius sp.11
Chaetocladius sp.
Chironoxninae A
Chironomus sp.

Cricotopus sp.
Diamesa sp.
Dicrotendipes sp.
Diplocladius cultriger
Eukiefferiella sp.11
Eukiefferiella

cf. claripennis sp.gp.
Eukiefferiella gracei sp.gp.
Glyptotendipes sp.
Qrthocladiinae A
Orthocladiinae B
Orthocladius sp.
Pagastia sp. 2 5 7
Pagastiella sp.
Paramerina sp.
Paracladopelma sp.
Parakiefferiella bathophila
Paratanytarsus sp.
Phaenopsectra sp.
Polypedilum sp.
Polypedilum cf. convictum
Potthastia sp.
Procladius sp.
Prodiaxnesa sp.
Psectrocladius sp.
Psectrotanypus sp.
Rheocricotopus sp.
Rheotanytarsus sp.

Synorthocladius semivirens:
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Table 2. Aquatic Benthic Macroirivertebrates from Station 1, Elmendorf Air Force
Base, 9/01/92.

Tanypus sp.
Tanytarsus sp.
Tvetenia bavarica sp.gp.

Empididae
Chelifera sp.

Muscidae
Limnophora sp.

Psychodidae
Pericoma sp.

Simul iidae
Cnephia sp. 4 1 3 8

Tipulidae
Dicranota sp.
Ormosia sp.

Coleoptera
Dytiscidae
Acililus sp.
Dytiscus sp.

MOLLUSCA
Gastropoda

Planorbidae
Gyraulus (Torquis )sp.

Pelecypoda
Sphaeriidae

Pisidium milium

TOTAL NUMBER OF ORGANISMS 212 120 119 451

TOTAL NUMBER OF SPECIES 17 10 14 23
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Table 3. Aquatic Benthic Hacroinvertebrates from Station 2, Elmendorf Air Force
Base, 5/29/92.

SPECIES STA 2 STA 2 STA 2 STA 2
REPi REP2 REP3 TOTAL

NEHATODA

ANNEL IDA
01 igockiaeta

Lumbriculidae 1 10 4 15
Kincaidiana hexatheca
Lumbriculus sp.

Niadidae
Nais sp. 2 23 22 47
Nais conununis
Nais cf.simplex
Pristinella sp.
Slavina appendiculata
Stylaria lacustris

Tu~bificidae w.h.c.
Tubificidae w.o.h.c.

Limnodrilus sp.
Limnodrilus cf. hoffmeisteri
Rhyacodrilus montana

PLATYHELNINTHES
Turbo 1laria

Tricladida. ARTHOPODA
Arachnoidea

Hydracarina 2 2

Crustacea
A~mphipoda

Hyalella azteca
Cladocera
Daphnidae

Daphnia cf. pulex
Copepoda
Cyclopoida

Ostracoda

Insec ta
Ephemeroptera
Baetidae

Baetis sp. 3 7 10
Ephemerel lidae

Drunella doddsi 1 5 6
Ephemerella inermis

Heptageni idae
Cinygmula sp. 2 2
Epeorus sp. 2 2
Stenonema sp.

Plecoptera
Choroperi idae

Suwallia sp.11
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Table 3. Aquatic Benthic macroinvertebrates from Station 2, Elmendorf Air Force
Base, 5/29/92.

Nemouridae
Zapada sp.

Perlodidae
Isoperla sp.

Heteroptera
Corixidae

Arctocorisa sp.
Corisella sp.

Trichoptera
Glossosomatidae

Glossosoma sp.
Hydropsychidae

Cheumatopsyche sp.
Limnephil1idae

Ecclisomyia sp.
Nemotaulius hostilis

Rhyacophi lida.
Rhyacophila sp.

Diptera
Ceratopogonidae

Bezzia/Palpomyia sp. gp. 2 2
Chi ronomidae 5 4 10 19

Brillia sp.11
Cardiocladius sp.
Chaetocladius sp.
Chironominae A
Chironomus sp.
Cricotopus sp. 1 5 7 13
Diamesa sp. 2 7 9
Dicrotendipes sp.
Diplocladius cultriger
Eukiefferiella sp.
Eukiefferiella

cf. claripennis sp.gp.
Eukiefferiella gracei sp.gp. 2 5 22 29
Glyptotendipes sp.
Orthocladiinae A
Orthocladiinae B
Orthocladius sp. 2 2
Pagastia sp.11
Pagastiella sp.
Paranierina sp.
Paracladopelma sp.
Parakiefferiella bathophila
Paratanytarsus sp.
Phaenopsectra sp.11
Polypediluni sp.
Polypedilum cf. convictuin
Potthastia sp.
Procladius sp.
Prodianiesa sp.
Psectrocladius sp.
Psectrotanypus sp.
Rheocricotopus sp.
Rheotanytarsus sp.
Synorthocladius semivirens11
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Table 3. Aquatic Benthic macroinvertebrateS from Station 2, Elmendorf Air Force
Base, 5/29/92.

Tanypus; sp.
Tanytarsus sp.
Tvetenia bavarica sp.gp. 5 1 6

Empididae
Chelifera sp. 3 3

Muscidae
Liiunophora sp.

Psychodidae
Pericoma sp.

Simuliidae
Cnephia sp.11

Tipulidae
Dicranota sp. 2 1 3
Ormosia sp.

Coleoptera.
Dytiscidae

Acililus sp.
Dytiscus sp.

HOLLUSCA
Gastropoda

Planorbidae
Gyraulus (Torquis )sp.

Pel ecypoda
Sphaeri idae

Pisidium milium. TOTAL NUMBER OF ORGANISMS 16 64 96 176

TOTAL NUMBER OF SPECIES 9 lii 17 22
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Table 4. Aquatic Benthic Macroinvertebrates from Station 2, Elmeridorf Air Force
Base. 9/01/92.

SPECIES STA 2 STA 2 STA 2 STA 2

REPi REP2 REP3 TOTAL

NEHATODA

ANNELI DA
01 igochaeta

Luxnbricul idae
Kincaidiana hexatheca
Lumbriculus sp.

Niadidae
Nais sp. 24 16 40
Nais communis
Nais cf.simplex
Pristinella sp.11
Slavina appendiculata
Stylaria lacustris

Tubificidae w.h.c.
Tubificidae w.o.h.c. 2 2

Limnodrilus sp.
Limnodrilus cf. hoffmeisteri
Rhyacodri lus montana

PLATYHELMINTHES
Turbel laria

Tricladida

ARTHOPODA
Arachnoidea

Hydracarina

Crustacea
Aniphipoda
Talitridae
Hyalella azteca

Cladocera
Daphnidae

Daphnia cf. pulex
Copepoda
Cyclopoida

Ostracoda

Insecta
Ephemeroptera
Baetidae

Baetis sp.
Ephenierell1idae

Drunella doddsi 35 27 13 75
Ephemerella inermis

Heptageni idae
Cinygmula sp.
Epeorus sp. 5 5 1 11
Stenonema sp.

Plecoptera
Choroperi idae

Suwallia sp.
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Table 4. Aquatic Benthic Macroinvertebrates from Station 2, Elmefldorf Air Force
Base, 9/01/92.

Nemour idae
Zapada sp. 2 1 3

Perlodidae
Isoperla sp.

Heteroptera
Corixidae
Arctocorisa sF.
Corisella sp.

Tr ichoptera
Glossosomatidae

Glossosoma sF. 45 37 37 119
Hydropsychidae

Cheumatopsyche sF.
Limneph~ilidae

Ecclisomyia sF. 3 3
Nemotaulius hostilis

Rhyacophilidae
Rhyacophila sp.

Diptera
Ceratopogonidae

Bezzia/Palpomyia sp. gp.
Ch~irortomidae 2 6 3 11

Brillia qxo.
Cardioc.:. 'is sp.
Chaetocladius sp.
Chironominae A
Chironomus sF.
Cricotopus sp. 5 18 23
Diamesa sp.
Dicrotendipes sF.
Diplocladius cultriger
Eukiefferiella sp.
Eukiefferiella

cf. claripennis sp.gp.
Eukiefferiella gracei sp.gp. 4 1 5
Glyptotendipes sF.
Orthocladiinae A
Orthocladiinae B
Orthocladius sF.
Pagastia sp. 8 3 1
Pagastiella sF.
Paramerina sp.
Paracladopelma sp.
Parakiefferiella bathophila
Paratanytarsus sp.
Phaenopsectra sp.
Polypediluxn sp.
Polypedilum cf. convictum
Potthastia sp.
Procladius sp.
Prodiamesa sF.
Psectrocladius sF.
Psectrotanypus sp.

Rheocricotopus sF.
Rheotanytarsus sp.
Synorthocladius sernivirens
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Table 4. Aquatic Benthic Macroinvertebrates from Station 2, Elmendorf Air Force
Base, 9/01/92.

Tanypus sp.
Tanytarsus sp.
Tvetenia bavarica sp.gp.

Empididae
Chelif era sp.

Muscidae
Limnophora sp.

Psychodidae
Pericoma sp.

Simuliidae11
Cnephia sp.11

Tipulidae
Dicranota sp. 2 2
Ormosia sp.

Coleoptera
Dyt isc idae
Acililus sp.
Dytiscus sp.

MOLLUSCA
Gastropoda

Planorbidae
Gyraulus (Torquis )sp.

Pelecypoda
Sphaeri idae

Pisidium milium

TOTAL NUMBER OF ORGANISMS 132 121 56 309

TOTAL NUMBER OF SPECIES 11 12 6 16
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Table 5. Aquatic Benthic Macroinvertebrates from Station 3, Elmendorf Air Force
Base, 5/30/92.

SPECIES STA 3 STA 3 STA 3 ] STA -3
__REPi REP2 _ REP3 -TOTAL

NEMATODA

ANNELI DA_______ __ __

01 igochaeta____
Lu mbriculidae 8 9 _ 128

Kincaidiana hexatheca ____

Lumbriculus sp.___ ____

__Niadidae____ _____ ____

Nais sp. 50 25 35 110
Nais commuunis

__Nais cf.sixuplex_____ ________

Pristinella sp. ____ ____

Slavina appendiculata_____
Stylaria lacustris _________ ____ ____

Tubificidae w.h.c.11
Tubificidae w.o.h.c. ____ ___ ________

Limnodrilus sp. ___

Limnodrilus cf. hoffmeisteri ____

Rhyacodrilus montana

-PLATYHELMINTHES_____
Turbellaria

Tn cladida_____

O ARTHOPODA
Arachno idea

Hydracarina

Crustacea
Amphipoda ____

Talitridae ____

Hyalella azteca
Cladocera

Daphnidae_____
Daphnia cf. pulex

Copepoda_____ _____ __ ___

Cyclopoida_____
Ostracoda_____

Insec ta
Epherneroptera _____

Baetidae__ ___

Baetis sp. 5 2____ 7___

- Ephemerellidae_____ ___ ______

Drunella doddsi 1 3____ 4____

Ephemerella inermis
_Heptageniidae__ ___ ____

Cinygmula sp. ______ _ __ _ _ _ _

Epeorus sp. ____

Stenonema sp.___ __ ____

Plecoptera_____ ____

Chorop eriidae ___ ______

Suwallia sp. ___ _ _____ 44
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Table 5. Aquatic Benthic Macroinvertebrates from Station 3, Elmendorf Air Force
Base, 5/30/92.

Nemour idae__I1
Zapada sp.-1 -

Perio-d-Idaze
Isoperla sp. --

He te raptera
Corixidae ____ ________

Arctocorisa sp.______
Corisella sp. - - - ____ ____

--Trichoptera __ _______ _____ ____

Glossosomatidae - - -___ _ - ____

Glossosoma sp.____ ____ ___ __ ____

Hydropsychidae ______________

Cheumatopsyche sp._____ ____

Limnephil1idae__ ___ ____

Ecclisomyia sp._____
Nernotaulius hostilis ___

Rhyacophil1idae_____ _____ __ _______

Rhyacophila sp.________ __ ___ ____

Diptera_____ _____ __ ___

Ceratopogonidae_____ _____ ___ _______

Bezzia/Palpornyia sp._gp. 3____ 3___ ___ ___

Chi ronomidae 11___ 3____ 12__26

Brillia sp._____ ____

Cardiocladius sp._____ _____ __

Chaetocladius sp._________ _____ ____

ChironominaeA_____
Chironomus sp._________ ___ __ ____

Cricotopus sp. 9____ 5____ 38___ 52___

Diamesa sp. 5____ 4____ 12___ 21___

Dicrotendipes sp. ____ ____ ____ ____

__ Diplocladius cultriger_____ ___ ____________

Eukiefferiella sp. ___

Eukiefferiella___ __ ____

cf. claripennis sp.gp._____ ____

Eukiefferiella gracei sp.gp. 23 _____ 13 36
Glyptotendipes sp. _______ ___ ___

Orthocladiinae A_____
Orthocladiinae B__ ___ ____

Orthocladius sp. _____ 5 4 9
Pagastia sp. 3 _____ 3
Pagastiella sp. ____

Paramerina sp. _________

Paracladopelma sp.
Parakiefferiella bathophila

-- Paratanytarsus sp.____ __ ________

Phaenopsectra sp._________ _____ ____

__ Polypediluni sp._________ _____ ____

Polypediluxn cf. convictum ____ ___ ________

___Potthastia sp._________ _____ ____

Procladius sp. _______ _- ____

Prodiaxnesa sp. __ _______

Psectrocladius sp._____
Psectrotan~ypus sp. ______

-- -Rheo-cri cot opus -sp. _____

Rheotanytarsus sp. _____ ____I__

Synorthocladius semivirens ____ ____________
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Table 5. Aquatic Benthic Macroinvertebrates from Station 3, Elmendorf Air Force
Base, 5130/92.

Tanypus _sp.
Tanytarsus; sp. -1 -~1 - 2
Tvetenia bavarica sp.gp. -4 2 16 22

Emnpididae
Chelifera SF.,-- -6 -6

Muscidae_
Limnophora sp.___

Psychodidae____
Pericoma sp.11

Simuliidae ______ ____

_Cnephia sp. 3 __ __3

-Dicranotasp._______ 1 3 __ 1 5
_ _Ormosia sp. _ ______ ___

Co leopte ra
-~Dytiscidae ____ _______

Acililus sp. ____

__Dytiscus sp. ___

MOLLUSCA ____

Gastropoda ____ ____

Planorbidae__________

Gyraulus (Torquis )sp.
Pelecypoda________________

Sphaeri idae __________ _____ __ ___

Pis-idium milium________. TOTAL-NUMBER OF ORGANISMS 126 57 163 346

TOTAL NUMBER OF-SPECIES ____ 15 9- 17 22
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Table 6. Aquatic Benthic Macroinvertebrates from Station 3, Elmendorf Air Force
Base, 8/30/92.

SPECIES STA 3 STA 3 STA 3 STA 3
___1 ___ 2__ -REP3 TOTAL

N-EMATODA_ ___--

ANNELI DA
Oligochaeta______ _____ _____ __

Lumbriculidae _____3 ______ 3
Kincaidiana hexatheca _______

Luxnbriculus sp. _______

Niadidae__ ___

Nais sp. 2 10 26 38
__Nais communis

Nais cf.sirnplex __

Pristinella sp.
Slavina appendiculata_____
Styl~aria lacustris_____

Tubrificidae w.h.c._____ ____

Tubificidae w.o.h.c.
Limnodrilus sp.
Limnodrilus cf. hoffmeisteri _____ _________ ____

Cladcerada

rachnoidea

Copeipoda__ ___

Osltracdae

Baphtidae_____ __ ___

Daphnia cf. 1 1e

Ephemre idae ____

__Drunella doddsi 15 33 33 81
Ephemerella inerrnis__________

-Heptageni idae_____ ______

__ Epeorus sp. _ _____ 8 8 1 1
Stenonema sp._____ _____ __ ___ ___

-Ple-coptera_ ______ _____ __ _____ I__

Choroperi idae___________ ____ ____ ___

Suwallia sp. ____
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Table 6. Aquatic Benthic Macroinvertebrates from Station 3, Elmendorf Air Force
Base, 8/30/92.

Nemour idae
ZaP~ada -s-p-. _ _ _ _ _ _ _ _ _

Perlodida
Isop erla sp.- --

-Heteropte -ra ___

--Corixidae _______ __ __

____Arctocorisa sp.____ ________

-Corisella sp. ___________ __ __

Trichoptera _______ ____ ___ ______

Glossosomatidae
Glossosoma sp. 28___ 14___ 54___

Hydropsychidae
Cheuxnatopsyche sp.

Limnephil idae_____ _____ ___ __ ____

Ecclisomyia sp._____ _____ __ ___ ____

Nemotaulius hostilis_____ _________

Rhyacophil1idae_____ _____ __ ___ ____

Rhyacophila sp. ____

Diptera_____ _____ _____ __ ___

Ceratopogonidae _____ ____

Bezzia/Palpomyia sp. gp.
Chi ronomidae a____ 5 5 18

Brillia sp. _________

Cardiocladius sp._____ ____

Chaetocladius sp._________
Chironominae A_________ ______

Chironomus sp.___
Cricotopus sp. 7 11s1
Diaxnesa sp.
Dicrotendipes sp._____ ____

Diplocladius cultriger ____ ____

Eukiefferiella sp. _________

Eukiefferiella
cf. claripennis sp.gp. ____

Eukiefferiella gracei sp.gp. 10 37 42 89
Glyptotendipes sp._____
Orthocladiinae A _________ ____

Orthocladiinae B
Orthocladius sp. 2 56 58
Pagastia sp. 1 4 8 13
Pagastiella sp._____
Paramerina. sp.____ ______

Paracladopelma sp.__ ________

Parakiefferiella bathophila
Paratanytarsus sp._____
Phaenopsectra sp._____ ____

Polypedilum sp.____
Polypediluni cf. convictum ____

___Potthastia sp. _______

Procladius sp.__ _______

Prodiamesa sp.___________ _____ ____

Psectrocladius sp._______ __ ___ ____

---Psectrotanypus sp. __ ____

Rheocri~cotopus sp. __ __ __ _____ ___

_ Rheotanytarsus sp. -__ _ _ ____ ___ _

Synorthoci adius semivirens __________
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Table 6. Aquatic Benthic Macroinvertebrates from Station 3, Elmendort Air Force
Base, 8/30/92.

Tany pus sp. __-

__ -Tanyta-rsus sp. __ __ ____ -

--Tveteni -a --bavarica sp.gp. -- __ --

-- Empididae __ _____

--Chelifera sp.____
_ Muscidae __________ _____ ____

Lininophora sp.___ ____ ____

-- Psychodidae ____ ___ __

Pericoma sp.
Simuliidae_____ _____

Cnephia sp. 4 2 1 5 11
Tipulidae_____ ____

Dicranota sp.___ __ ____

Ormosia sp. ___

Cole op tera
Dyt iscidae_____ _____

Acililus sp._____ _____ ____

Dytiscus sp._____ ____

MOLLUSCA__ ___

Gastropoda _____ ____

Planorbidae_____ _____ _____

Gyraulus (Torquis )sp. ____ ________

Pelecypoda_____
Sphaeri idae_____ ____

Pisidium miliuni_____ ____

TOTAL NUMBER OF ORGANISMS 69 142 192 403

TOTAL NUMBER OF SPECIES 10 11 11 14
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Table 7. Aquatic Benthic Macroinvertebrates from Station 11, Elmendorf Air Force
Base, 9/04/92.

SPECIES ____STA 11 STA 11 STA11 SA1

__REP1 REP2 REP3- TOTAL

NEMATODA_____

ANNELI DA _ _ _ _____

01 igochaeta
Lumbriculidae -- 3 3 6

-- Kincaidiana hexatheca_______ ____

Lunibriculus sp._____________ _ _ _

Niadidae___ _______ ___

Nais sp. 51 25 _ ___ 76
Nais corm~unis_____ ____ ______

Nais cf.simplex _____ ____ ____

Pristinella sp.___ _______

Slavina appendiculata_________
Stylaria lacustris__ ________

Tubificidae w.h.c. ____

Tu~bificidae w.o.h.c. 3 22 25
Limnodrilus sp. 1 6 7
Limnod~rilus cf. hoffineisteri_____ ____

Rhyacodrilus montana __________ ____

PLATYHELHINTHES___ _______

Turbellaria_____
Tricladida_____

ARTHOPODA ____

W Arachnoidea 2 ____

Crustacea
Amphipoda_____
Talitridae_____
Hyalella azteca___ _______

Cladocera ________

Daphnidae
Daphnia cf. pulex____

Copepoda__ ___

Cyclopoida_____
Os tracoda __________

Insecta_____ _____ __ ___

Ephemeroptera _____

Baetidae_____ _____ ____

Baetis sp.
Ephemerel lidae

Drunella doddsi 3 1 4
Ephemerella inermis1 ____ 1

Heptageni idae____ __ __ ____

Cinygxnula sp. _ _ _ ___ ____ ___ _

Epeorus sp.___ _____

Stenonema sp. ________ ___ __ ___ ___

P1 ecopt era __ ______ _____ __ _ ______. ~ ~Choroperi idae ____ __________ ____ ___

S-uw-allia sp._________
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Table 7. Aquatic Benthic Macroinvertebrates from Station 11, Elmendorf Air Force
Base, 9/04/92.

Nemouridae---

,Zapada sp. _

PerlodidaeI

Cor isella sp.___ ___

-Trichoptera ___ ___

Glo-sso-so-matidae __ ____

__ Glossosoma sp. ___ _ 2-6 __ ____ 26
Hydropsychidae _________ ________

Cheumatopsyche sp._____ ____

Limnephil1idae ____ ____ ___ ____

Ecclisomyia sp. _ ____ 2 _ __ 2
Nemotaulius hostilis 1____ ________ 1

Rhyacophil1idae _________

Rhyacophila sp.__ ___ ____

Diptera_____ _____ _____ __ ___

Ceratopogonidae_____ _______ ___ ____

Bezzia/Palpomyia sp._gp. ____ ___ ____ ___

Chi ronom~idae 7__ 4_ ____ ____ 11
Brillia sp. 2____ ____ ____

Cardiocladius sp._____ ___ _____ ____

Chaetocladius sp. ____ _______

Chironominae A
Chironomus sp._____ ________ ______

Cricotopus sp. 19____ 19
Diaxnesa sp.
Dicrotendipes sp. _____________

Diplocladius cultriger
Eukiefferiella sp.
Eukiefferiella_____

cf. claripennis sp.gp. 6 6
Eukiefferiella gracei sp.gp. _____ 19 i 19
Glyptotendipes sp. ____ _______

Orthocladiinae A ____

OrthocladiinaeB___________ _______

Orthocladius sp. _ ____ 24 4 28
Pagastia sp. __ _ _ 5 1 6
Pagastiella sp._____
Paramerina. sp._____ ________ ______

Paracladopelma sp._____ ______ ________

Parakiefferiella bathophila _____ ______________

Paratanytarsus sp.
Phaenopsectra sp. _____________

Polypedilum sp.
Polypedilum cf. convictum_____________
Potthastia sp. ___ ____________

Procladius sp.__ _____ _____ __ ____

--- Prodiamesa sp. ______ ___

Psectrocladius sp._____
Psectrotanypus sp._____ ________

Rheocricotopus sp. -_____ _ ________

Rheotanytarsus sp.______
Synorthocladius seinivirens ___
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Table 7. Aquatic Benthic lMacroinvertebrates from Station 11, Elmendorf Air Force
Base, 9/04/92.

Tanypus sp. __ ___-

Tanytarsus sp.__

Tveteni -a -bavarica sp~gp-
Empididae_ _ _

Cheli fera sp. ___ _

Muscidae _- ______--- -_

-Limnophorasp. 3______

__Psychodidae ________

Pericoma sp.____ ___

Cnephia sp. ___________ ____ __

Tipulidae ____ ________

Dicranota sp._____________

Ormosia sp. 1 4 5
Cole opt era_____
Dytiscidae
Acililus sp. ____

Dytiscus sp.

MOLLUSCA ____

-Gastropoda
Planorbidae

Gyraulus (Torquis )sp. ____

Pel ecypoda_____
Sphaeri idae

Pisidium miliuin_____ ____. TOTAL NUMBER OF ORGANISMS 90 126 34 250

TOTAL NUMBER OF SPECIES 8 16 5 20
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Table B. Aquatic Benthic Macroinvertebrates from Station 12, Elmendorf Air Force
Base, 9/05/92.

SPECIES STA 12 STA 12 STA 121 STA 12

REPi _REP2 REP3 TOTAL

NEMATODA - _

ANNELI DA__ _

01 igochaeta ____ __

Lunibri cul idae 15 3 18

--Kinca-idiana hexatheca
Lumbriculus sp._______ ______ _

Niadidae__ _ _ _ _ _ _ _ __ _ _- -_ _

Nais sp. 5 ___ _ __ 5

Nais conuuunis ____ ____

___Nais cf.simplex ____ ________ __

Pristinella sp. _____________

Slavina. appendiculata_____
Stylaria lacustris_____

Tubificidae w.h.c.
Tubificidae w.o.h.c._________

Lixnnodrilus sp. ____ ____ ___

Limnodrilus cf._hoffmeisteri _________

Rhyacodri lus; montana_____

PLATYHELMINTHES
-Turbellaria

Tricladida

ARTHOPODA
-Arachnoidea

Hydraca ri na _____

Crustacea
Amphipoda _____ ____

Talitridae
Hyalella azteca

Cladocera__________

Daphnidae____ ____

Daphnia cf. pulex
Copepoda_____ __ ___

Cyclopoida_____
Os tracoda

-Insecta__ ___

-Ephemeroptera____ ______

Baetidae__ ___

Baetis sp.__ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ ____ _____

Ephenierel lidae___ _______

Drunel-la doddsi ____ 12 ---- 6 4 22
Ephemerell1a i-nernuis _____ ____ ___

--Heptageni idae _____ ____

Cinygmula -sp. _______

Epeorus sp. _ 2 6 1 9
Stenonema sp. _ _

---P1 ecop tera_ __________ ___

__Choroperlidae __ _

Suwa ilia sp.____ _________

Page1



Table 8. Aquatic Benthic Macroinvertebrates from Station 12, Elmendorf Air Force

Base, 9/05/92.

Nemo uridae __-

Perlodidae .-

Isoperla-sp. - -------

-Heteroptera -- -

Corixidae
Arctocorisa sp._
Corisella sp.- __-

Trichoptera
Glossosomatidae - -_ ~ - - --

Glossosoma sp. 1 -- 47 8 56
Hydropsychidae __ ___

Cheurnatopsyche sp. __ ____ ______

Limne~phil1idae ____ ___

Ecclisomyia sp.____ _____ 11
Nemotaulius hostilis_____

Rhyacophil1idae____________ ___ ____

Rhyacophila sp._________ __ ___ ____

Diptera_____ _____ _____ __ ___

Ceratopogonidae_____3 _ __ ____

Bezzia/Palpomyia sp. gp. _____

Chi ronom~idae 6 ] -1 7
Brillia sp. ____ ________

Cardiocladius sp. _ __7 1_ __ 7
Chaetocladius sp.__ _ __ _ -_ _ _]- ____ _ _ _

Chironominae A
Chironomus sp. ____ ________

Cricotopus sp. ________ 18 _ ___ 1 19

W~~~iam aesa sp.___ ____ ____ ___ _____

Di-crotendipes s-p. _____ _____ _ _ _____

Diplocladius cultriger ____ ____

__ Eukiefferiella sp.- -- ____ ____

Eukiefferiella _____________

cf. claripennis sp.gp. -___ ________

__ Eukiefferiella gracei sp.gp. -____ ________

---Glyptotendipes sp. ___ ___

Orthocladiinae A ____-

Orthoc ladiinae B_______ ___ ____

Orthocladius sp.I
__ Pagastia sp. ____ _______j 1 1 2

Pagastiella sp. ____

Paramerina sp._____
__Paracladopelma sp.____T
-- Parakiefferiella bathophila _____ __________ ____

__ Paratanytarsus sp._____-

--Phaenopsectra sp.____ __ ___ _____

Polypediluxn sp. ____-

Polypedilum cf. convicturn __-_ _______

--Potth-astia sp. __________j__ ____

Procladius sp. __ ___ _

Prodiamesa sp. _--j-

Psectrocladius sp.___ - _ - _ ___

--Psectrotanypus sp.--- _ __

Rheocrico-topus-sp.- - -__-----_

Rheotanytarsus sp.
*- Sy-no r-thocl1a-di-us -semivirens __________
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Table 8. Aquatic Benthic Macroinvertebrates from station 12, Elmendorf Air Force
Base, 9/05/92.

Tanypus-sp.
Tanytarsus sp.
Tvetenia --ba va rica -sp. gp._ _ j '

Empididae__-
Chelifera sp._

Muscidae
Lininophora sp. -_ _

-psychodidae __ ___ _______

Pericoma sp.___ _____

Simuli idae ___ ___

_ -. Cnephia sp. 2_ 2__ _ 5____

-,Tipu-lidae __ _ _ _ _ _ _ _ _ _ _ _ _ ____

Dicranota sp._______
orinosia sp. __ _ _ _ _ _ _ _ ____ ____

Col1eopt era______ _____

D'ytiscidae _________ _____ __

Ac-il ilus sp. _ _ _ _ _ _____ _____ _ _ _ _ __

__Dytiscus sp._____ ____ __ ___ ____

MOLLUSCA______ ___

Gastropoda _______________ ____

Planorbidae_____ _____ _____ _____

Gyraulus (Torquis )sp.______ __ _____ ____

-Pelecypoda__ _ _ _ _ _ _____ ________ _____

Sphaeri idae ____ ____

Pisidiuxn miliuin____ ___

TOTAL NUMBER OF ORGANISMS 69 65 21 - 155

TOTAL-NUMBER OF SPECIES 11 6 1 10 15
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Table 9. Aquatic Benthic Macroinvertebrates from Station 4, Elmendorf Air Force
Base, 6/03/92.

SPECIES STA 4- STA4 4J STA 4 STA 4

REP1 REP2 I _REP3_ TOTAL

NEHATODA- _ _

ANNELIDA _ _ -_ _ _ _ _ _ __

Oligoch-aeta__ _ _- _ _ _

Kincaidiana hexatheca 13 13
Luinbriculus sp. 3.3 _ ___ 4

N-iadidae _ ___8 8
Nais sp. 1 _____ 1
Nais cormmunis ____ ____ 12 12
Nais cf.simplex
Pristinella sp.
slavina appendiculata _____4 4
Stylaria lacustris _ ____4 4

Tubificidae w.h.c.
Tubificidae w.o.h.c. 4 4

Lixnnodrilus sp. ____

__ Limnodrilus cf. hoffmeisteri 1 _____1

Rhyacodrilus montana 7 1 _____ 8

PLATYHELMINTHES ______________

-Turbellaria ____

__Tricladida_____ ___ __ ____

ARTHOPODA ______________

W~rAracnoidea
Hydracarina.

Crustacea_ _ __ _ _I

Amphipoda_____
Tal-itridae_____
Hyalella azteca_____11

Cla -docera__ __ ________ _________

Daphnidae_____
Daphnia cf. pulex____

Copepoda_____ _______ ___

Cyclopoida
Ostracoda

- Insecta _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ephemeroptera____ ______

Baetidae__________ __ ___

Baetis sp._____ _____ _____

__Epheinerell1idae_____ __________

Drunella doddsi_____
Ephernerella inerinis

-Hept -ageni idae ___ ____ ____ ____

Cinygrnula sp.__ ___ _____ __ ____

-Epeorus sp. __ __ _____ _ __ ____

-Stenonema sp. _____ __1 ____ 1
Plecoptera____ _____ _____ _____

Choroperi idae______ _______ __ __ __ ____

Suw-allia 1s-p. ____ ____ ____
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Table 9. Aquatic Benthic Macroinvertebrates from Station 4, Elmendorf Air Force
Base, 6/03/92.

Nemouridae f-
-Zapada_ sp._

Perlodidae -

Isoper la_ sp.
Heteroptera
Corixidae

Arctocorisa sp. _ __ ____ ___ ____

Corisella sp. __ _______

Trichoptera __ ___ __

--Gl-ossosomatidae_____
-- -Glossosoma sp. ____

HJydjropsychidae ____ ________

Cheumatopsyche sp.___ _____ ____

Limnephil1idae_____ __ _______

Ecclisomyia sp. _________ ____ ____

Nemotaulius hostilis_____ _____ __________

Rhyacophil1idae
Rhyacophila sp.__ ___ ____

-Diptera_____ _____ _____ __ ___

Ceratopogonidae_____ ________ __ _____

Bezzia/Palpomyia sp. gp. 1 _____ 1 2
Chironomidae _ ____ 9 36 45

B .-iia sp. _ _ _ _

Cardiocladius sp. ____

Chaetocladius sp. ____ ________

Chironominae A_____
Chironomus sp.____ ______

Cricotopus sp. __ _______ 59 59

Diamesa sp. ____ ________

Dicrotendipes sp. ____

Diplocladius cultriger _________ ____

Eukiefferiella sp. ____ ________

Eukiefferiella
__ cf. claripennis sp.gp. ____ ________

Eukiefferiella gracei sp.gp. ____ ________

Glyptotendipes sp.
Orthoocladiinae A ____

OrthocladiinaeB ____

Orthocladius sp. ____ ____

Pagastia sp. ____

Pagastiella sp. ____

Paraxnerina sp. ____

Paracladopelxna sp. 5 5____
Parakiefferiella bathophila_____ _________

Paratanytarsus sp. ____39 39
-Phaenopsectra sp._________
Polypedilum sp. ____

Polypedilum cf. convictum 5 5
Potthastia-sp-. ____ ____ ___

Procladius sp. 1 _ 23 20 44
-- Prodi-am-esa- sp. ____

__P-sectro-cladius- sp. _ __8 25 33
_ Psectr-otanypus -sp.______

Rheocricotopus sp. ____ ____

RhZIeotanytarsus sp. _ ___4 ____ 4

-Synorthocladius semivirens _____ ___ ___ __________
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Table 9. Aquatic Benthic Macroinvertebrates from Station 4. Elmendorf Air Force
Base, 6/03/92.

__ _anypusý sp.- _

_ ayaSus SP. 40 333 356 729
Tvetenia bavarica sp.gp.__

Empididae __ ____ ____

Cheliferasp.-- - ___-____ __-

Huscidae
__Limnophora~s._ _______

Psychodidae
Pericoma sp. _____ _

Simuliidae
Cnephia sp.___ _____

Tipul idae
Dicranota sp.
Ormosia sp._____ ____

Coleoptera_____ _____

Dytiscidae_____ _____

Acililus sp._____ ____

Dytiscus sp.

MOLLrJSCA
Gastropoda_________ _____ ____

Planarbidae_____ _____

Gyraulus (Torquis )sp. _____ 4 4
Pelecypoda_____ _____ _____

Sphaeri idae ___________ ____ ____ ____ ____

Pisidium milium 1 2 3 6. TOTAL NUMBER OF ORGANISMS 52 385 643 1080

TOTAL NUMBER OF SPECIES 7 10 19 25
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Table 10. Aquatic Benthic Hacroinvertebrates from Station 4, Duplicate Samples.
Elmendorf Air Force Base, 6/03/92.

SPECIES ___ _ STA 4D STA 4D STA 4D STA 4D_
_________REP4 REP5 REP6--- TOTAL-

NEMATODA _ __ ___

ANNELIDA__________ _ _ _ _ _

01 igochaeta___ _______ _____

Lumbriculidae ___________

__Kincaidiana hexatheca 1 _____ 2 3
Lumbriculus sp. 11 _____ 2 13

Niadidae_____ _____ __ ___

Nais sp. _____ 1 _____ 1

Nais commuunis _____ _____________

Nais cf.siniplex 3 _ ____ ___ 3
Pristinella sp.________ _______

Slavina appendiculata ____

Stylaria lacustris_____ _____ __ ________

Tubificidae w.h.c. _____ 1 4 5
Tubificidae w.o.h.c. _____ 2 5 7

Limnodrilus sp.____ __ ___ ____

Limnodrilus cf. hoffmeisteri ____

Rhyacodrilus montana ___

PLATYHELMINTHES __________

Turbellaria ____

Tricladida

ARTHOPODA ____ ________

Arachnoidea_____ _____ _____ _____

Hydracarina _____ ____ __________

Crustacea
Axnphipoda____ _____ _____

Tal itridae__________

Hyalella azteca 4 4
Cladocera
Daphnidae ____

Daphnia cf. pulex ________

Copepoda__ ___

Cyc lopoida 4 4
Ostracoda

Insec ta__ ___

Ephemeroptera _____

Baetidae_____ ___

Baetis sp. _________ ____

Ephemerel lidae__ ___ ____

Drunella doddsi ____

__Ephemerella inermis___ _____

Heptageni idae
__ Cingmulasp. _ _ _ _ _ ___

Epeorus sp. ________

Stenonema sp._____ ____ ______

-Plecop-tera_____ ____

Choroperi idae ____ ____ ___ ____

L- Suwallia sp.
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Table 10. Aquatic Benthic idacroinvertebrates from Station 4, Duplicate Samnples,
Elmendorf Air Force Base, 6/03/92.

Nemour i.dae______
Zapada sp.__ ____

---P-e-rlodidae- _____

- Isoper-la sp.___
Heteroptera ____________

Coxrixida-e- 3 3___

Arctocorisa sp.____
Corisella sp. 1 ____1

Trichoptere ________ ____ ___ ___

Glossosomatidae ____

Glossosoma sp. ____

Hydropsychidae___ __ ____

Cheumatopsyche sp._________
Limnephil1idae__ _______

Ecclisomyia sp. ____ ________

Nemotaulius hostilis_____ ____ _____ ____

Rhyacophil1idae
Rhyacophila sp._____ ____ __ ___ ____

Diptera_____ _____ __ ___

Ceratopogonidae_____ ___ _______

Bezzia/Palpomyia sp. gp. 8 5 1 14
Chironomidae 37 10 ____ 47

Brillia sp._________ _____

Cardiocladius sp. ____

Chaetocladius sp. 5 5
Chironominae A
Chironomus sp. ____ ____

Cricotopus sp.
Diaresa sp._____ ____

CDicrotendipes sp. ___

Diplocladius cultriger 2 2
Eukiefferiella sp.____ ______ ________

Euki ef feri ella__ ________

cf. claripennis sp.gp._______
Eukiefferiella gracei sp.gp. ____ ________

Glyptotendipes sp._________ _____ ___

Orthocladiinae A ____

Orthocladiinae B___ _______

Orthocladius sp.
Pagastia sp. ____

Pagastiella sp. 2 _____ 2
Paramerina sp.
Paracladopelma sp. 2 _ ___ ___ 2
Parakiefferiella bathophila_____
Paratanytarsus sp._________ _____ ____

Phaenopsectra sp. ____

Polypedilum. sp. ____

Polypedilum cf. convictum_____ ____

Potthastia sp. ____

Procladius sp. 7 21 _ __ 28
Prodiams sp. ________

Psectrocladius sp. 17 7 24
Psectrotanypus sp. _____ 3 _____ 3
Rheocricotopus sp. ____

Rheotanytarsus sp. 21 _ _ 21
Synorthocladius semivirens _____ ___ ____________
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Table 10. Aquatic Benthic Macroinvertebrates from Station 4, Duplicate Sazrples,
Elmendorf Air Force Base, 6/03/92.

Tanypus sp. 49
_ Tanyt-ars-us -sp. _ _ 172 317 -5 494

Tvetenia bavarica sp.gp__ ___

Empididae___- _-__

Chelifera sp. ___

Muscidae__________ ___________

Lixnnophora sp. _____

__Psychodidae__ __--__

Pericoma sp.
Sixnuliidae_______________ ____

Cnephia sp. ____

Tipulidae ________

Dicranota sp. ____ __

Ormosia sp. ____

Coleoptera__________

Dytiscidae_____
Acililus sp. 1 __ __ ___ 1
Dytiscus sp. ____ ____ ____

MOLLUSCA ____ ________

Gastropoda_______________ ____

Planorbidae__________

Gyraulus (Torquis )sp.___ ____ ____

Pelecypoda ____ ____

Sphaeriidae ________

Pisidiuxn miliurn____ ____

TOTAL NUMBER OF ORGANISMS 301 367 19 687

TOTAL NUMBER OF SPECIES 18 9 6 22
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Table 11. Aquatic Benthic lMacroinvertebrates, from Station 4, Elmendorf Air Force
Base, 8/31/92.

SPECIES__ STA 4 STA 4 STA 4 STA_4

NEAOD ___ REPi REP2 REP3 TOTAL-

ANNELIDA - ____ ___

-01 i-gochaeta _______ _

___L-umbriculidae ___________ 117 3 --- __ 120

Kincaidiana hexatheca _____ 5 27
Lumbriculus sp. 5 5

Niadidae
Nais sp. _____ 10 10
Nais conmunis
Nais cf.simplex
Pristinella sp. 7 7
Slavina appendiculata ____

Stylaria lacustris_____
Tubificidae w.h.c. 7 7
Tubificidae w.o.h.c. ____

Limnodrilus sp._____ ____

Limnodrilus cf. hoffmeisteri
Rhyacodrilus montana_____

PLATYHEMINTHES __________

-Turbel laria
Tricladida__________

ARTHOPODA. Arachnoidea
Hydracarina 1 1 2

Crustacea
Amphipoda
Tal itridae_____
Hyalella azteca 14 1 15

Cladocera
Daphnidae_________

Daphnia cf. pulex 3 3
Copepoda_____

Cyclopoida_______________
Ostracoda11

Insec ta
Ephemeroptera

Baetidae__________

Baetis sp.1 ____ 1
Ephemerell1idae__________

Drunella doddsi_____
Ephemerel la inermis

Heptageni idae ____ ____

_ Cinygmula sp. ___________

Epeo-rus sp._________

Stenonema sp. ____ ___

Plecoptera _________ ___

-- C-ho~ropeni idae ________ ___

Suwallia sp. ____
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Table 11. Aquatic Benthic Hacroinvertebrates from Station 4, Elmendorf Air Force
Base, 8/31/92.

Nemouridae_____
__Zapada p. ~ ______-

Perlmdidae__ _ ____

_Isoperla sF. _ ____ __

Heteroptera ______

Corixidae ___ _______ __ __

Arctocorisa sp.__ _______

Corisella sp. __________ ___

Trichoptera_____ ____ ____ _____

Glossosomatidae_____ ___ _______

Glossosoma sp. ____ _______

Hdropsychidae_____ _____ ___ __ ____

Cheumatopsyche sp. ____ ________

Limnephil idae ____

Ecclisomyia sF. ___________________

Nemotaulius hostilis ______________

Rhyacophil1idae ___________________

RhyacophilasF._________ __ ___ ____

Diptera _____________

Ceratopogonidae_____ _____ ___ _______

Bezzia/Palpomyia sp. gp. 2 1 2 5
Chi ronomidae 5 3 1 9

Brillia sF.
Cardiocladius sp. ____ ________

Chaetocladius sp. ____ _______

Chironominae A_____ _____ ____ ______

Chirononius. sp._____ _____ ___ _______

Cricotopus sF. _________ 1 1
Diamesa sp.__________

Dicrotendipes sF. _____ 11 _____ 11
Diplocladius cultriger_______________
Eukiefferiella sp. ____ ________

Eukiefferiella_____ _____ ____ ______

cf. claripennis sp.gp.________ ______ ____

Eukiefferiella gracei sp.gp.__________
Glyptotendipes sF. 1 _____ 1
Orthocladiinae A___ _______

OrthocladiinaeB_____ ___ _______

Orthocladius sF. ____ ________

Pagastia sp._____ ____

Pagastiella sp. _____ ____

Paraxnerina sp.__ ___ ____

Paracladopelma sp.
Parakiefferiella bathophila __________

-- Paratanytarsus sp._________

Phaenopsectra sp._________ _____ ____

Polypedilum sp._____ _____ ___ _______

Polypedilum cf. convictum______ ________ ____

Potthastia sp. [ 3 35 _ ____ 38
Procladius sF. 23 6 29
Prodiaxnesa sp.__ ___ ____

Psectrocladius sF. 1 3 7 11
Psectrotanypus sp.__ ________

Rheocricotopus sp. ___

Rheotayarsus sF. _____ 3 3
Synorthocladius semivirens I____ ____ ____ ____
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Table 11. Aquatic Benthic Hacroinvertebrates from Station 4, Elmendorf Air Force

Base, 8/31/92.

Tanypus sp. __ __

Tanytarsusq sp. _______ 13 216 6 -~-235

-Tvetenia bavarica sp. gp. _____

- EVididae_____ ____ _ ____

Chelifera sp. 1 1

__Muscidae___ ____ _____ ______

;ijin ophora sp. ___ ____ _ _

-- Psychodidae______ _____ _____ _ ___ __

Pericoma sp.

Simuliidae ___

Cnephia sp.__ _ _ __ _ _ _ _ _ _

Tipul idae_____ ____ ____

Dicranota sp.___ ______

Ormosia sp.

Coleoptera_____ __________

Dytiscidae_____

Acililus sp._____ ____

Dytiscus sp. ____

MOLLUSCA______ ___

Gas tropoda_________ _____ ____

Planorbidae_____

Gyraulus (Torquis )sp. ____ ________

Pelecypoda_____ _____ ____

Sphaeriidae_____ _____ ____

Pisidium miliuni_____ 20 _ ___ 20. TOTAL NUMBER OF ORGANISMS 180 301 61 542

TOTAL NUMBER OF SPECIES 10 11 16 23
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Table 12. Aquatic Benthic Macroinvertebrates from station 5, Elznendorf Air Force
Base. 6/02/92.

SPECIES STA 5 STA 5 STA_5 -STA5
REPi REP2 EP__TOTAL-

NEMATODA____ 11

ANNELIDA____ _______

01 igochaeta-_ _ _ _ _ ___-

_Ltumbricul idae__ ________

Kincaidiana. hexatheca
Lumbriculus sp. ____ __

Niadidae
Nais sp.__ _ _ _ _ _ _

Nais coimmunis
Nais cf.simplex_____ ____ __ ___ ____

Pristinella sp. ____ ____ ____

Slavina appendiculata_________
Stylania lacustris_____ __ ________

Tubificidae w.h.c. ____ ____ ____

Tubificidae w.o.h.c._____ ____ _____ ____

Limnodrilus sp.__ _ _ __ _ _ _ _ _ _ _ _ _ _

Limnodriluscf._hoffmeisteri ____

Rhyacodrilus montana.

PLATYHELMINTHES
Turbellaria ____

Tricladida

ARTHOPODA ____

-Arachnoidea__________

Hydracarina __________ ____

C rus tacea
Amphipoda ____

Talitridae_____
Hyalella azteca

Cladocera _____ ____

Daphnidae ____ ____ ____

Daphnia cf. pulex 11 1 12
Copepoda__________ __ ___

Cyclopoida_____ ____

Ostracoda

Insec ta__ ___

Ephemeroptera_____
Baetidae _____ ____

Baetis sp. ____

Ephemerell1idae__________
Drunella doddsi ____

Ephemerella inerm~is___
Heptageni idae ____

Cinygmaula sp.____
Epeorus sp._________

Stenonema sp.
Plecoptera _______ ____

Choroperlidae ____

Suwallia sp._____ ____
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Table 12. Aquatic Benthic Macroinvertebrates from Station 5, Elmendorf Air Force
Base, 6/02/92.

Nemour idae___ __ ___

Zapada sp.
---P~e-rl-o-d-idae __

Isoperla sp. ______

--Heterop-tera ___
Corixidae
-Arctocorisa sp.-- - - - 1 _ _ _ _ _ _ _

Corisella sp. __ ___ __ ____

-Trichoptera____ ___ ____

Gi ossosomatidae
Glossosoma. sp._____

Hydropsychidae ___________________

Cheumatopsyche sp. ________ ________

Limnephil1idae ______________

Ecclisomyia sp..____ ________

Nemotaulius hostilis_____ ____ ______ ___

Rhyacophil1idae ____ ________

Rhyacophila. sp.__ ___ ____

Diptera_____ _____ _____ __ ___

Ceratopogonidae
Bezzia/Palpomyia sp. gp._____ ____

Chi ronomidae 3 1 2 6
Brillia sp. ____ ________

Cardiocladius sp._____ ____

Chaetocladius sp. ____ ________ ___

Chironominae A
Chironomus sp. 3 3
Cricotopus sp. ____V -Diamesasp

Dicrotendipes sp. ____

Diplocladius cultriger_____
Eukiefferiella. sp. ___

Eukiefferiella_____
cf. claripennis sp.gp. ____ ________

Eukiefferiella. gracei sp.gp. ____ ________

Glyptotendipes sp. 1 _____ 2 3
Orthocladiinae A
Orthocladiinae B
Orthocladius sp.__ ___ ____

Pagastiasp._________ _____ ____

Pagastiella sp. _________

Paramerina. sp.___ __ ____

Paracladopelma. sp._____ ____

Parakiefferiella bathophila _____ ____ 2 2
Paratanytarsus sp. _ ________ 10 10
Phaenopsectra sp. _____ 1 2 3

Polypedilum sp._________ __ ___ ____

Polypedilum cf. convictum ___

Potthastia sp.___ __ ____

Procladius: sp. ___ 3 3
Prodiaxnesa. sp.
Psectrocladius sp. 2 ___ _ 2,
Psectrotanypus sp._________
Rheocricotopus sp._____ ____

Rheotanytarsus sp. _____ 2 13 15
Synorthocladius semivi rens _____ __ _____________
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Table 12. Aquatic Benthic Macr-invertebrates from Station 5, Elmendorf Air Force
Base, 6/02/92.

__ Tanytarus sp.5 __1__32 _ 18
--Tanyparus sp. 13 148__

Tvetenia bavarica sp.gp. ____

__ lier sp._ _

Muscidae_________ ___

--Limnopkiora sp. _ _ _ _ ___ __ _

Psychodidae_______ ______ __ ____ _

Pericoma. sp.-- -_ _ _ _ _ _

Simu.liidae ____ ________

Cnephi~a sp.
Tipulidae ____ __ ___

Dicranota sp. ____ ________

Onnosia sp. ____ ________

Cole op tera ____ ____

pyjtisc idae ____ ____ ____

Acililus sp. ____

Dytiscus sp. __ _ _ _ - 11 _ _ _ 2

MOLLUSCA ____ ____ ____

-Gastropoda_____ ____

Planorbidae __________ ____

Gyraulus_(Torquis_)sp.________
Pelecypoda ____ ____ ___

Sphaeri idae__________ _____

Pisidium milium____ _____ ___ __ _____

TOTAL NUMBER OF ORGANISMS 23 19 170 212

TOTAL NUMBER OF SPECIES 7 7 10 15
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Table 13. Aquatic Benthic Macroinvertebrates from Station 5, Elmendort Air Force
Base, 8/31/92.

SPECIES ___ STA 5 STA_5 _ STA 5 STA 5

__ __- __ REPi REP2 _ REP3- TOTrAL-

NEM4ATODA

ANNELI DA
01 igochaeta ______ __

Lurobriculidae _____ 4 _ _ 4
Kincaidiana hexatheca _______

Lumbriculus sp. ______ ___ ___

Niadidae_____ __ ___

Nais sp. 4 a____ 12
Nais cormmunis
Nais cf.simplex
Pristinella sp. 1 1
Slavina appendiculata________ ______ ____

Stylaria lacustris__ ________

Tubificidae w.h.c. ____ ____ ___

Tubificidae w.o.h.c._____ ____

Lininodrilus sp. _____ ____

Limnodrilus cf._hoffmeisteri J__________________

Rhyacodri lus montana ____

-PLATYHELMINTHES___ _______

Turbellaria_____ __________

Tricladida_____ ____

O ARTHOPODA_____ ____

-Arachnoidea_____

Hydracarina

Crustacea
Amphipoda ____

Talitridae_____ _____

Hyalella azteca_____ _____ ___ _______

-Cladocera_____ __________

Daphnidae_____

Daphnia cf. pulex 1 3 _ __4

Copepoda
Cyclopoida_____ _____ _____

Ostracoda 1 1 _ ___ 2

-Insecta _________

Ephemeroptera
Baetidae

Baetis sp._____
Ephemerellidae

Drunel la doddsi
Ephýemerella inermis ____

Heptageni idae _______ _____ ___ _ ____ __

Cinygmula sp.__ _ _ __ _ _ __ _ _ _ _ _ _

Epeoruss._______ __ ___

Stenonema sp. __________ _______. ~Plecoptera ________ ____ ____

-Choroperi idae ______ ____

S-uw- al-i-a s p. ____
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Table 13. Aquatic Benthic Macroinvertebrates from Station 5. Elmendorf Air Force
Base, 8/31/92.

Nemouridae
Zapada- sp.

Perlodidae
Isoperla sp.

Heteroptera
Cor ixi dae __

Arctocorisa sp.
Corisella sp. __ ___ ___

Trichoptera ___ ___

Glossosomatidae __ ________

GlossosoTma sp. _________ ___

Hydropsychidae_____ _____ ___ __ ____

Cheumatopsyche SF.____ ______

Limnephil1idae ________ ____

Ecclisomyia sp. ________ __ ____

Nemotaulius hostilis
Rhyacophil1idae__ ___ ____

Rkhyacophila sp. __ _ _ _ _________ _ _ _ _ _ _ _ _

-Diptera_____ __ ___

Ceratopogonidae _____ ____

Bezzia/Palpomyia sp. gp._________
Chironoinidae 1____ 1____ ______

Brillia sp. ____

Cardiocladius sF._________
Chaet-ocladius sp. ____

Chironominae A
Chironornus sF. 156

CricotopuS sp. 1____ 1___
Diamesasp._____ _____

Dicrotendipes sp. 2____ 2___

Diplocladius cultriger 1____ 1____

__ Eukiefferiella sF. ________

Eukiefferiella____
cf. claripennis sp.gp. ____

Eukiefferiella gracei sp.gp. ____ ________

Glyptotendipes sp. ____

Orthocladiinae A_________
Orthocladiinae B
Orthocladiussp. ________

Pagastia sp.
Pagastiella sp. ____

Paraxuerina sp. __ _______ 1 1
Paracladopelma sp. ____ ____

__Parakiefferiella bathophila _______________

Paratanytarsus sp._________ _____ ____

Phaenopsectra sp. 12 27 7 46
Polypedilum sp.__ ___ ____

Polyk~pedilum cf. convictum _________

Potthastia sp.___ __ ____

Procladius sp. 22 15 3 40
__Prodiainesa sp.

Psectrocladius sp.__ ________

__Psectrotanypus sF. 52 34 31 117
Rheocricotopus sp. -

Rheotanytarsus sF. 1 6 7
Synorthocladius semivi rens I____ I____ I_______
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Table 13. Aquatic Benthic Hacroinvertebrates from Station 5, Elmendorf Air Force
Base, 8/31/92.

Tan~ypusksp.jý_ _____ - 5 5_

TanytArýsus sp. 7 --- 12. 13 32
Tvetenia bavarica sp gp__

Empidi dae __

Chelifera sp. -- - - - -_

Muscidae
---.- Limnophorasp_______ ___- _ ___

_ -Psychodidae____

-,Pericoma sp. ____

-Simuliidae____

Cnephia sp.
Tipulidae________ _________

Dicranota sp.
Ormosia sp._________

Gastropoda__________

Planorbidae ____ ____ ____

Gyraulus_(Torquis_)sp. ____

Pelecypoda__________

S___phaeri idae__________
Pisidium milium_____. TOTAL NUMBER OF ORGANISMS 107 99 76 282

TOTAL NUMBER OF SPECIES 11___ 9____ 10___ 17___
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Table 14. Aquatic Berithic Macroinvertebrates from Station 6, Elmendorf Air Force
Base, 6/03/92.

SPECIES STA 6 _STA 6 _STA6_ STA 6

____REPi REP2 REP3 TOTAL

ANNELI DA __ _ _ ______

Oligochaeta __ __________________

Lurnbricuidae ___ __25 31 56
Kincaidiana hexatheca 2 10 10 22
Lumbriculus sp.____

Niadidae__________ __ ___

Nais sp. ____ _ _ _

Nais coimmunis_____
Nais cf.simplex__ ___ ____

Pristinella sp._______ ___ ____

Slavina appendiculata_____ ____

Stylaria lacustris_____ __ ________

Tubificidae w.h.c. 1 5 6
Tubificidae w.o.h.c. 1 2 31 34

Limnodrilus sp. _ ____ 5 135 140
Limnodrilus cf. hoffmeisteri ____ ________

Rhyacodrilus montana.____ ___ ___

PLATYHELMINTHES________ _______

-Turbellaria _________

Tricladida____

,ARTHOPODA ____

raphnoidae

Copeipoda__ ___

Osltracda _____

Ephemceropea _________

Baetnidae

Ephexerelidae
Dsrunella dds ___

Ephemerperela ien
Heptagnidae ____

Caeinyml sp.____ ___

Cpheroerelidae-.-
Suwallia s _____ _____ _____
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Table 14. Aquatic Benthic Macroinvertebrates from Station 6, Elmenedorf Air Force
Base, 6/03/92.

Nemouridae_____
Zapada sp.

--Perl1o-d-idae ___

I sop e riasp.~- _

Heteroptera ___

-- Corixidae ____

Arctocorisa sp. ___ __ __

Corisella sp.
.Trichoptera____

Glossosomatidae-__
Glossosoma sp.___ __ ____

Hydropsychidae ____

Cheuinatopsyche sp. ____ ________

Limnephil1idae__ _______

Ecclisomyia sp. ____ ________

Nemotaulius hostilis ____

Rhyacophilidae ____

Rhyacophila sp. ____

Diptera
Ceratopogonidae_____
Bezzia/Palpornyia sp. gp. 4 4

Chi ronomidae 1 1
Brillia sp._________
Cardiocladius sp._____ ____ ____

Chaetocladius sp. 1 1 61 63
Chironominae A 1 1 _____ 2
Chironomus sp. 8 12 20
Cricotopus sp. 2 6 8
Diaxnesa sp. ____ ___

Dicrotendipes sp. ____ ________

Diplocladius; cultriger ____

Eukiefferiella sp._____ ____

Eukiefferiella ____

cf. claripennis sp.gp. ____

Eukiefferiella gracei sp.gp. ____

Glyptotendipes sp.
Orthocladiinae A 10 10
Orthocladiinae B 1 1 2
Orthocladius sp. 2 37 39
Pagastia sp. 1 1
Pagastiella sp._____
Paramerina sp. 4 4 8

__Paracladopelma sp. ____

Parakiefferiella bathophila
Paratanytarsus sp.
Phaenopsectra sp. 65 2 485 552

-- Polypediluxn sp. _____ 1 1
__Polypedilum cf. convictum ____

-Potthastia sp. _________

-- Procladius sp.
__ Prodiainesa sp. 1 __ ____ 1

Psectrocladius sp. ___12 12
__---Psectrotanypus sp. ___ ___

__Rheocricotopus sp._____ ____

Rheo-tanytarsus sp. _______ ___

W --- Synorthocladius semivirens I____
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Table 14. Aquatic Benthic Macroinvertebrates from Station 6, Elmendorf Air Force
Base, 6/03/92.

Tanypus sp.
janytarsuls sp. 5- -----5 5

__ Tvetenia bavaricasp~gp.___
__ rnididae __ _ _ _ _ _ _ _______

Chelifýer sp__ __

Muscidae-______ _______ _____

Limwophora sp.__ ___ ____

_p~y4hodidae_____ ____

Pericoma sp. ____ ________

Simuli idae_____ _____

Cnephia sp.___ _____

Tipul idae_____ ____

Dicranota sp. ____

Ormosia sp.__ _ ___ _ _ _ _ _ _

Coleoptera_____ _____

Dytiscidae _____ _____ 1 1
Acililus sp._________
Dytiscus sp. ____ ____ ____

MOLLUSCA ____ ________

Gastropoda_____ _____ _____

Planorbidae__________

Gyraulus (Tor uis )sp. ________ ___

Pelecypoda_____ _____ _____ _____

Sphaeriidae_____ _____

Pisidiwn miliurn_____ ____

TOTAL NUMBER OF ORGANISMS 100 62 826 988

TOTAL NUMBER OF SPECIES 14 12 13 22
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Table 15. Percent Similarity between invertebrate communities within each habitat -1992.

Ship Creek
5MIO1-M SMIO1-S 5MI02-M 5MI02-S 5MK"3-M 5MI03-S 5MI11-S 5M112-S

5MIO1-M 15.6 67.4 31.1 72.8 34.5 55.3 31.3
5MIO1-S 15.6 16.1 44.8 11.8 43 19.7 43.5
5MI02-M 67.4 16.1 30.9 77.2 42.7 53.2 30.6
5MI02-S 31.1 44.8 30.9 28.8 60.2 42.5 71
5MI03-M 72.8 11.8 77.2 28.8 35.5 58.8 32.3
5MI03-S 34.5 43 42.7 60.2 35.5 52.7 49.6
5MI11-S 55.3 19.7 53.2 42.5 58.8 52.7 32.2
5MI12-S 31.3 43.5 30.6 71 32.3 49.6 32.2

Beaver Pond/Wetland Pond
5MI04-J 5MI04-A 5MI05-J 5MI05-A 5MI006-J

5MI04-J 82.3 77.1 18 8.5
5MI04-A 82.3 78.5 19.1 6.9
5MI05-J 77.1 78.5 20.3 4.9
5M105-A 18 19.1 20.3 21.1
5MI06-J 8.5 6.9 4.9 21.1

Percent Similarity = SUM of (lowest percentage for each taxa)

Within each community taxa abundance is tabulated as a percentage.
For each taxa, the lowest percentage between any two communities
is summed to calculate the Percent Similarity

M = May, S = September, J = June, A = August
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PHYSICAL CHARACTER IZATION/WATER QUALITY

FIELD DATA SHEET

PHYSICAL CHARACTERIZATION

RIPARIAN ZONE/WATER

Predominant Surrounding Land Use:

FoEDt Fied/asture Agricultural Residential Commercial Industrial Other i'I

High Water Mark __j (m) Velocity ZP Dam Present: Yes - No , Channdazed: Yes - No

Canopy Cover (ý ) Panty Open Partly Shaded Shaded

SEDIMENTASUBSfRATE

Sediment Odors: Noma Sewage Petroleum Chemical Anaerobic None Other

Sediment Oils: ( Slight Moderate Pro(use

Sedimt Deposits: Sludge Sa•dust Paper Fiber Sand Relict Shells A/)*4 c Ohr_

Am the undersies of stones which at not deeply embedded black? Yes No -I

Inorganic Subtiratc Componets Organic Substrate Components

Percent Percent
Composition Composition

Substrate Iype Diameter in Sampling Am Sulbstrate Type Caracterisaic in Sampling Area

Bedrock Detritus Sticks. Wood. go
Coarse Plant

Boldr>25mm (10 in.) Materials (CPOM)

090 64-256mm (2.5-10 in.)

0.0.-2.0264mm 0"1-2.S 4in.) D ' Muck-Mud Black. Very Fine ,C
(S )0.06-2.00mm (gritty) 4oOrganic (FPOM)

Silt 0.004-.06mm Mari Grey. Shell
Fragments

Clay <0.004mm (slick)

WATER QUALITY

Stream TypI• •at(ej)w Warmer

Water Odom- )Sewage Petroleum Chemical None Other

Water Surface Oils: Slick Sheem Olobs Flecks

Turbidity. Clear Turbid Opaque Water Color

•- - L.C2 ý'

144 of q24-"

-4,. 3 ,k ;, i lo, b,-k••,J C,4Ac A4.'.

Figure 5.1-1. Physical Characterization/Water Quality Field Data Sheet for use with all Rapid Bioassessment Protocols.
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A-4Rapd Blommasement Protocol I

-lsre Fied Deft Shbt

REAWME ABUNDANCE OF AQUAMiC 81MT

Pe-4ribmtw 1 2 3 4 slow 1 2 3 4
2Nn~A Alp Il mug* 2 2z 4

Maauphyte 0 3 2 3 4 Phh0 2 2 4

0 - AbsantNot Obseww 1-Itr 2 - Common 3- 4hu 4- Dominmwi

WUCROGNTI4OS (QUAUITATIVE SAIMPLE US~deta Rda*' *bMAmm I FA.A C -ComMIn. A- Abumi~i. O0 Debbl

ft imb k -Mp~ Chlmamida A
mywamms t. 4WOpiM Plasetas

Platyhsb*mla N HuIpM EV pheompua

lorbefiada Calsoplem ImghpmngI

kdM"Uie - _ _ _ _ _ __w

O~gomhest smsame _ _ _ _ _ _

IsaOfa CO) Noyadew

AfM- " Tiptildm

Decapoda E*MpiiMw

Geatropodag Sismidag~

Olyams Vamildas

______ ______ Cuileda._ _ _ _ _ _ _

Ram <2 Common 3-9 Abumdmnt > 10 Oon~min >10 41.tlmat)

Observaton.

Buosurvey Field Date Siveet lor use with Rapid BaSsesament Protocol 1.
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0(2D2 c '.7 C-

INPAIRHENT ASSESSMENT SUEIET

1. Detection of impairment: Impairment detected No impairment
(Complete items 2-6) Jdetected

!(Stop here)

2. Biological impairment indicator:

Benthic macroinvertebrates Other aquatic comunities

absence of EPT taxa _ Periphyton

dominance of tolerant groups filamentous

low benthic abundance _ other

lov taxa richness _ Nacrophytes

other Slimes

Fish

3. Brief description of problem:

Year and date of previous surveys:

Survey dat& available in:

4. Cause: (indicate major cause) organic enrichment toxicants flow

habitat limitations other

5. Estimated areal extent of problem (m2) and length of stream reach

affected (a), vhere applicable:

6. Suspected source(s) of problem:

- point source discharge (name, type of facility, location)
construction site runoff
combined sever outfall
silviculture runoff
animal feedlot
agricultural runoff
urban runoff
ground water
other
unknovn

Briefly explain:

Impairment Assessment Sheet for use with macioinvertebrate Rapid Sioassessment Protocols.
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0
PHYSICAL CHARACTERI7ATION/WATER QUALITY

FIELD DATA SHEET

PHYSICAL CHARACTERIZATION

RIPARIAN ZONE/WATER

Predominant Surrounding Land Use:

Forest Faedfflasture Agricultural Residential KCommerrial Industrial Other G4
High Water MarIkL,,_s Velocity ,LS0,CI,4r) Dam Present: Yes _ No _ Chanelized: Yes K No_

Canopy Cover- Partly Open Partly Shaded Shaded SwI •

SEDIMENT)SUBSTRAMTE

Sediment Odom- Normal Sewage Petroleum Chemical Anaerobic Other

Sediment Oils: (" n Slight Moderate Profuse

Sediment Deposits Sludge Sawdust Paper Fiber Sand Relict Shells O)oe Other

Ame the undersides of stones which am aom deeply embedded buack? Yes NO 2 ni.4 A£S*

Inorganic Substrate Components Organic Substrate Components

Percent Percent
Composition CompositionSubstrate Type Diameter in Sampling Area Substrate "D Characteristic in Sampling Area

Bedrock Detritus Sticks, Wood.
Coane PlantBoulder >256mm (10 in.) Materials (CPOM)

Cobble 64-26mm (2.5-10 in.) S5ýb
Gravel 2-64mm (0.1-2.5 in.) 70Z Muck-Mud Black. Very Fine
Sand 0.06-2.00mm (gritty) 2- >- Organic (FPOM)

Sill 0.004-.6am 'gMail Grey. Shell

Clay <0.004mm (slick) Fragments

WATER QUALITY

Stream Type: ( j ) Warmwater
Water Odom- Normal Sewage Petroleum Chemical ( Other

Water Surface Oils:- Slick Sheen Globs Flecks (R;
Turbidity. Clear (iihtyur ) Turbid Opaque Water Color

Mgure 5.1-1. Physical Characterization/Water Quality Field Data Sheet for use with all Rapid Bioassessment Protocols.
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Rapid Bloaseasment Protocol I

-isre Fk Data Shnt

rALATiVE ASUNDANCE OF AQUATC BIOTA

Peelphtn 0 1 2 3 4 taSUM") 1 2 3 4
PllmNstaousAlgam 0 6) 2 3 4 M -* wum 0 1 2 (D) 4
MacmPe" (D 1 2 3 4 Fish 0 T~W 2 3 4

0 - Abeant/Not Obsereid 1-RAM 2 -CARmon 3 - Abundan 4 - Doominant

MACROSENTHOS QUAALITATVE SAMPLE LISTfoaawftuetWO AbndenesI N- No% C.-Commo. A -AhumiaM. 0 .oewmmal

Pletyhokt*mlte Hjemipur, Ephesmemopftr

Vlrbefnder ~ coisopter k VWWobopter
Hirudines ~ Lap oaPhu A Odor

Oligochostsa Sialdeek

IsOPOd CwOselidae

Docapode a Empiddee

Gestropoda Skmutdase

elvalisl TDoanidee 1

Rats <3 Commo 3- Abundant > 10 Domnannt > 60 (Eadmat.)

Observaions .. L.

Biosurvoy Field Datn Sheet for use with Rapid Blcassessirsent Protocol 1.
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Q0U%#L 4' a.d C.

INMPAIRENT ASSESSMENT SHEET

1. Detection of impairment: Impairment detected No impairment
(Complete items 2-6) [ detected

I (Stop here)

2. Biological impairment indicator:

Benthic macroinvertebrates Other aquatic communities

absence of ElY taxa _ Feriphyton
dominance of tolerant groups filamentous

low benthic abundance other

low taxa richness _ Nacrophytes
other Slimes

Fish

3. Brief description of problem:
Year and date of previous surveys:

Survey das. available in:

4. Cause: (indicate major cause) organic enrichment toxicants flow

habitat limitations other

5. Estimated areal extent of problem (02) and length of stream reach

affected (a). vhere applicable: ___

6. Suspected source(s) of problem:

point source discharge (name, type of facility, location)
construction site runoff
combined sever outfall
silviculture runoff
animal feedlot

- agricultural runoff
urban runoff
ground water
other
unknown

Briefly explain:

Impairment Assessment Sheet for use with macroinvertebrate Rapid 8iousessment Protocols.

A-10



PHYSICAL CHARACTER7IZATION/WATER QUALITY
FIELD DATA SHEET

PHYSICAL CHARACTERIZATION. RIPARIAN ZONE/WATER

Predominant Surrounding Land Use

Fanest FReldlPasture Agricultural Residential I•.r__. L Industrial Other

High Water Mark _ (m) Velocity >2 ,. Dam Present: Yes N No Channedudd: Yes No Y
Canopy Covet:: (i Partly Open Partly Shaded Shaded

SEDIMENTISUBSTRATE

Sediment Odom Normal Sewage Petroleum Chemical Anaerobic Other

Sediment Ofit (ýi) Sliot Moderate Profuse

Sediment Deposits Sludge Sawdust Paper Fiber Sand Relict Shiells O0he1
AnM the undeside of stones which arm not deeply embedded black? Yes- Nox

InoPgnic Substrate Components Organic Substrate Components

Percent Percent
Composition Compostion

Substrate Type Diameter in Sampling Amea Substrate Type Characteristic in Sampling Are*

kDetritus Sticki. Wood.
BudrCoare Plant S 9oCobler >256mm (10 in.) Mate •nas (CPOM)

Cobble6,-2.6mm (2.5-10 in.)

Gravel 264mm (0.1-2.5 in.) 70,b Muck-Mud Black. Vey Fine

* Sand 0.06-2.00mm (gritty) 20Ornic (FPOM)

Silt 0.004-.06min Mari Grey. Shell

clay <0.004mm (slick) Fragments

WATER QUALITY

Stream TVpe Warmwater

Water Odors Normal Sewage Petroleum Chemical Other

Water Surface Oils: Slick Sheen Globs Flcks

Turbidity. Clear N ý Turbid Opaque Water Color

D~.T

Figure 5.1-1. Physical Characterization/Water Quality Field Data Sheet ror use with all Rapid Biosssment Protocols.
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Rapid Bloassossment Protocol I

Swourvy Fidd Date Shoot

REAME AOUNDANCE OF AOUAfl DIM

Poliphlene RI ( 23 4Sm 1 2 3 4
P~am m~n musApmeO)3 4 M-cIw~tbg M0 1 2 (X 4

Meocmphytes a)1 2 3 4 Fihh 1 2 3 4

* - Abenti"o ObeeeW0d 1.M 2r 2a Commoon 3- Abnat 4. a ednan

MACROBENTHOS OatLWWMIV SAMPLE US~nuiaaa PsI~m Abmimae N .Fau C.Ce.mm. A-Absuli. 0.SOMA"~n

Podler _P Anisop~ra Ch"oada

Hle'tbukhoma Hyorpleva Eplecoyt

Mudndkea Lapidoplen Other

Olgocheet Sleidoe_ _ _ _

Isopods Cwosldwa _________

Amphipoa " Tipuddme ________

Decapoda ŽEmside _ _ _ _

Gastropods Simuildas ________

Cuioddas

Ram -c3 Common 3-9 Abundant > 10 Domlnornt>60 (Easdnmat

Obsema

Biosarvey Field Data Shoot for use with Rapid Bioahsessffent ProtnCol I.
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IMPAIRMENIT ASSESSMENT SHET

I. Detection of impairment: Impairment detected No impairment
(Complete items 2-6) detected

2. Biological impairment indicator:

Benthic macroinvertebrates Other aquatic communities

absence of EPT taxa -- Periphyton

dominance of tolerant roUPs filamentous
low benthic abundance -- other

low taxa richness -- Nacrophytes
other -- Slimes

Fish

3. Brief description of problem:

Tear and date of previous surveys:
Survey dat, available in:

4. Cause: (indicate major cause) organic enrichment toxicants flow

habitat limitations other

5. Estimated areal extent of problem ( 2) and length of stream reach

affected (m). where applicable:

6. Suspected source(s) of problem:

point source discharge (name, type of facility, location)
construction site runoff
combined sever outfall
silviculture runoff
animal feedlot

-- agricultural runoff
urban runoff

-- ground water
other
unknown

Briefly explain:

Impairment Assessment Sheet for use with macroinvertebrate Rapid Bioassessment Protocols.

A-10
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R Rapid Bloassessnnt -I-~f

-imre Fied Deft Shoot

RE.LATwe AnuUIANCE OF AIAMTI OIOTA

Pndpigytok a (1E) 2 3 4 SM"ms0 i 2J 4
Pusoemuoue Alga(o 1 2 3 4 Ue-A I Iika
Macesphylee (Jo 1 2 3 4 Reh 6 1 2 3 4

oa. Absent/Na Observed I-PAM 2 - C..... 3 - Abundant 4 - OemliWW

MA~p.*NTHOS COILMXMhTY SAMPLE USfTndmoee fadow *buniinw A. Sum C - C..... A -MuAbWWN.O. OeWNtQ

Portineq Aniemaim ( NMOMk.dms

Hydrmms z~gpem 0 Pwseprn

Platyhsmnkwe dhH-pIt C Epbeuwwem. C)
Tu Colestim C-) vwwhpkm (

Hinadinga Lapidaplm CD Othe

OUgocatseta C Eddie CD

AmphipodaA Topmododa 0)

Decaop&oda ' mdso C

Siva~ Tabaldie C?

Rare < 3 Commnon 3-9 Abundant> 10 OomkuWn >5U0 (EsdmM)e

Observations 46 mz.3t6-. -
- C, i;rc-k~o~ e .rsi + ~

JI/

C'~ AJ' (pi-Ict f'oew

BlSurve Field Data Sheet for use with Rapid SiOasomssment~leee
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SioewwvV Field Ofts Sheet

RELATIVE ABU9NDAM OF AOUATIC @=TA

Pedhyon (') 2 3 4 tUmes 0 1<2 3 4
Rolmeflou Alp**~T? 2 3 4 BC1 122( 0
Umoaqftle 1 2 3 4 Fish (J )2 3

0 - AbesoWt/ot Obsewved I-Ro 2-Commo 3-.bmdn 4 - Domlna

MACNOBENTI4OS QWALiTATE GAMPLE UIST~uiua fatM*, lMmmodw N.f C.Csmmxa. A-Abgmi. O.DOOaW

Purdsts Anisopler crOnonw"a C
Hydmiom Zygopeam P*WcPMM na

P~atyhelmInUdW AJý- f Hefldplars _______________

lumue~lris AJe calo~ple5 A)O Vkw..
Hinidines LaoQpo e 1Cj)OA't ju.

ieopo" "a Cmrydafe Ja e - )ASa f

AnOs A Tipids ihOe ________

Oecapoft AErirdf AJ -i~ ___________

Gastrpoda e~ Siniadae 4J i _________

ffvlyleA-s Tabuildas 0-
Culiclma c. _ _ _ _ _ _ _ _ _ _

Raw*<3 Ckommon 3-9 Abundan > 10 Oonvlnant >50 (Esdmate)

Obm-,Mions~c C/i,.Q

A 4gxi X
~LO ~iYkc

147c~~.o. - ~~ Biosurvey Field Dou Shootf .flA3I.
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Rapid Bioasmessment 'P.teco+-

Blosurwey Fiold Dots Sheat

RELATIVE ASUWdANCE OF AQUATIC SWOA

Perlphyton (') 2 3 4 SUM" 0 1 2 3 Q:I)
PFamuteom A4gajj 1 2 3 4 M i U a 0 1 CiZ) 3 4
Macrophyles 2l 1 2 3 4 Fish ( ) 1 2 3 4

0 -Abe@ nt/W Otbserved I .RAM 2 -Common 3-Andn 4-Oounn

MACROGENTHOS UallUTATWE SAMPLE UJSTPWCMae ROWW AWunmSa It-ROM C-Cams... A -Abome~. 0-S.hdmmq

130t2001 (=o Antapam 4n Chlmmnomde D

IHydrmeo Zy9goptem P, coptas

Playhsknbmlte 0 tmiptam (o EphomamplemaC

Tntmensada (~ComaopfAm WUhoptem

141rudinea Lapidoptera Of¶ f~~

(2 0hnt saaIdso ( COWIEA tcCVc,; .
-ood C) Coodalda.

Decepoda o Emdidhla

Gasuropodo Sirnu0das

1mvema (5 Tbajida.C

____ ___ ___Culicida. c _ __ __I

Raem<3 Common 3-9 Abundant> 10 Domnainti > 50 (Estimat)

Observations c
'ooIYr,,,t15.1

d-t

B* Bisrvy Field Date Sheet for use with Rapid Sioasessumnt ProtoCol 1.
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Rapid Blloas..ssment PrmeooH-

SWoeurvey Field Oat. Sheet

RFlATrVE ABUNDANCE OF AOI~LV @=TA

POOP111ton a 1 2 3 4 SName 0 1 2 3 4
Pammvntwu.Alg9e 6 1 2 2 4 M-0ournbu 0' -, 2 3 4
Macinp"yr 2 3 4 Fish0 2 3 4

0- AbumntWog Obugwsd I a Rarie 2 -Commo 3 - AbundNt 4- OgmbiWd

MACROENTH3 alMUATWEm SAMLE UWTuudmea mtlow Abinmme. A-Ki.ft C-CummA.% £.Murndin. .O-Gmb"

PodHin -repe C,-, , .

Hydioume Zygopkia Piscoytom

PWtimnkmh Hendplem -phi.0spba

____Com Cmoors iehpn

-OO Cieldamd

Decapods Enopoie

hlvolvia Tabonlda

Cumlicdi

RAm<3~ Commnon 3-9 Abundant> 10 Donmdnn >50 (EsIng~ae)

Obeervatons

o AV) e- If o k rO-4c~
Bkio~rvey Field Data Sheet for use with Rapid Bloassesuamnt Protocol L
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Ulosurvey Field Data Sheet

PALATWE A§UNDAICE OF AGUATIC 6WrA

ftulphyINN 0 1 2 3 4 SNow. 0 1 2 3 4
FU~mnommft be 0 1 2 3 4 Maorolw -.9brnts 6 1 2 3 4
mecomptylsa 0 1 2 3 4 Fish 1 2 3 4

0 - Absentl/o Observd I -Rae 2 -Coammon 3 -Abundant 4 *Dominant

M~NOEN~aUS O MflTESAMPLIELU5T*gsAo ut*AAýfhmt.e .ai. -mC. Cbmman.A.Ahummuu. 0.n.

Flkyubsbihm -"dper
____Co uoplur Thahopin

Sbialine-06

-ae< Cmo3-9 bna 0Dnnd>5 Edmt

- k04_-ek 4_ _

I~V A~ k- ag

Biosurvey Field Data Sheet for use with Rapid Sioasseswment Protocol 1.
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I { dI"9 ' PHYSICAL CHARACTERIZATION/WATER QUALITY A / ll . .,er
•Ml. ~ ll'•v•./•. FIELD DATA SHEET S-MI.- oll

PHYSICAL CHARACTERIZATION 2 9-%"

RIPARIAN ZONE/WATER

Predominant Surmoundng Liad Use AVb÷ Aodfit 1 98""L

omt Field/Pasure Agricultural Residential ~IY Industrial Other_____

High Water Mark i . Velocity C.?2 U M/*,. Mam Prsesm: Yea - No X Channelzed: Yes - o.X

Canopy Cover • Partly Open Partly Shaded Shaded

SEDIMENTSUBSTRATE.

Sediment Odorsm Sewage Petroleum Chemical Anaerobic None Other

Sediment Oils r( bi) Slight Moderate Profuse

Sediment Deposits; Sludge Sawdust Paper Fiber Sand Relict Shelik Other A)Ibre &A...C ~t£

Are the undersides of stones which amc not deeply embedded black? Yes No £4 *PI

Inorganic Substrate Components Organic Substrate Components

Percent Percent
Composition Compositio

Substrate Type Diameter in Sampling Area Substrate Characteristic in Sampling Are

Bedrock Detritus Sticks Wood. •os k/
Coarse Plant JOBoukkr >256mm (10 in.) Materials (CPOM)

Cobble 64-256mm (2.S-10 in.) / a
Gravel 2-64mm (0.1-2.5 in.) "O . Muck-Mud Black. Very Fineorgina (FroM) I
Sand 0.06-400mm (gritty) 

Or 
07,

Silt 0.004-.06mm Marl Grey. Shell

Clay <0.004mm (Slick)

WATER QUALITY

Stream Type Warmwater

Water Odom- < 9 Sewage Petroleum Chemical None Other

Water Surface Oils Slick Sheen Glob, Flecks d

Turbidity. K-(;;D Slightly Turbid Turbid Opaque Water Color

? 4je I .. C4.S 2 4.. pelrv T.. - 1. A'
;A-4 ~ 4 $A"m~ 04-4 4. 04- &"A Qo. qy,

v 0 V.0" C.1 a,~ j*.iCk fI e .J Pq

V" F/ Tine.f *.set

Rge e4.4-*p Physical Characterization/Water Quality Field Data Sheet for use with all Rapid Bioassessment Protocols.

ATLR28A,66-St
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r FIto, PHYSICAELL DATA SHEET UA T -Y /A
S50:p 011.

PHYSICAL CHARACTERIZATION sY. sjseg .

RIPARIAN ZONE/WATER

Predominant Surrounding Land Use: 4,A 0~64t

Forest FieldI/Pasure Agricultural Residetial Industrial Other

High Water Mark _____(_ Velocity 7. _ _02, Dam Present: Yes X No Chantelized: Yes- No .•

Canopy Co&e•r < Partly Open Partly Shaded Shaded

SEDIMENTISUBSTRATE:

Sediment Odom (rs Sewage Petroleum Chemical Anaerobic None Other

Sediment Oils ) Slight Moderate Profuse

Sediment Depotits: Sludge Sawdust Paper Fiber Sand Relict Shells Other • s'•e s q4•i*- ' CcA

Ams the undersides of stones which ate not deeply embedded black? Yes No A"_ ... AV ; .lp"

Inorganic Substrate Components Organic Substrate Compoets

Percent Percent

Composition Composition

Substrate Type Diameter in Sampling Area Substrate Type Characteristic in Sampling Am

Bedrock Detritus Sticks. Wood. 4o .

Coars Plant ( ot 1I:uk
Boulder >256mm (10 in.) Materials (COM)

Cobble 64-256mm (2.5.-10 in.)

Gravel 2.64mm (0.1-25 in.) . Muck-Mud Black. Very Fine

Sand 0.06-.Z0omm (gritty) Organic (FPOM)

Silt 0.004-.06m e ,Z Mairl Grey. Shell
Fragments

Clay <0.004mm (slick)

WATER QUALITY

Stream Typ: (2) Warmwater

Water Odom- (1ý &wage Petroleum Chemical None Other

Water Surface Oils: Slick Shee Globs Flecks

Turbidity. ( Slightly Turbid Turbid Opaque Water Color

~~~~~-; 2~(.A... u~ s l.'y Chu*+C9 fs s 4 W&40649-

b•o. - /. ./

Do. T. . - .

C', J J-. a

Rfu444 1 Physical Characterization/Water Quality Field Data Sheet for use with all Rapid Bioassessment Protocols.

ATLR284066.51
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gAspr. "aiZ•. Ha. •PHYSICAL CHARACTERIZATION/WATER QUALITY 5ap •C, eq
AI 3C 4 FIELDO ATA SHEET o" - -r

PHYSICAL CHARACTERIZATION S P.ope

RIPARIAN ZONE/WATER

Predominant Surrounding Land Use: - A;

Forest FIeld/Pastiure Agricultural Residential Commercial Industrial Other

High Water Mark (m) Velocity Dam Present: Yes X** No -. Channefized: Yes - No

Canopy Cover Open Partly Open Partly Shaded Shaded

SEDIMENT/SUBSTRATE.

Sediment Odom- CN -- D' Sewage Petroleum Chemical Anaerobic None Other

Sediment Oift- h Slight Moderate Profuse

Sediment Deposits: Sludge Sawdust Paper Fiber Sand Relict Shclls 6ý.j. Other

Are the underides of stones which are not deeply embedded black? Yes _ No

Inorganic Substrate Componentis Organic Substrate Components

Percent Percent

Composition Composition

Substrate Type Diameter in Sampling Area Substrate Type Characteristic in Sampling Ares

Bedrock Detritus Sticks. Wood. (d, y I;j d

Coarse Plant (( ip 5,0
Boulder >256m (10 in.) Materials (CPOM) caj

Cobble 64-256mm (2.5-10 in.) Io 
o

Gravel 2-64mm (0.1-2.5 in.) 2 09 Muck-Mud Black. Very Fine A)4n
Sand 0.06-Z0omm (gritty) /oOrganic (FPOM)

Silt 0.004-.06mm Mart Grey. ShellFragments A•dI,' t.

Clay <0.004mm (slick)

WATER QUALITY

Stream Type: : ) Warnswater

Water Odors: (S Sewage Petroleum Chemical None Other

Water Surface Oils: Slick Sheen Globs Flecks

Turbidity:. C 3r SihtlyTuri Turbid Opaque Water Color

D.O.

PD' -7?.1

P .4Te,*p~ - 9-0 'r (MA m

• -•i•.-51- Physical Characterization/Water Quality Field Data Sheet for use with all Rapid Bioassessment Protocols.

ATLR28066.5 1
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Ogg~~ P414 e
PHYSICAL CHARACTERIZATlON/WATER QUALITY 6C~l A

FIELD DATA SHEET AALC 312L . 250.
PHYSICAL CHARACTERIZATION S
RIPARIAN ZONEJWATER

Predominant Surrounding Land Use:

Forms Facldfflasuwe Agricuiltural Residential 1_> Industrial Other_____

High watner mark Q^a.(m) Velocity A,,-A Dam Present: Yesse No Channelazed: Yes __No__

Canop Coi-(w- Partly open Partly Shaded Shaded AMW

SEDIMENT/SUBSTRATZ

Sediment Odom NormalSewagc Petroleum Chemical Aniaerob'ic None other ________

Sediment Oft Absent (ý Moderate Profuse

Sediment Deposits: Sludge Sawdust Paper Frnbe Sand Relkic Shells other_________

Ame the undersides of stonies which are not deeply embede blak?"4Yes, - No__

Inorganic Substrate Components Organic Substrate Components

Percent PercentI
composition Composition

Substrate Type Diameter in Sampling Area Substrate TyeCharacteristic in Sampling Area

Bedrock Dtritus Stickcs. Wood.
Coarse Plant 7

Boulder >256mm (10 in.) Materials (CPOM)

Cobble 64-256mm (2-5-10 in.)

Gravel 24401mm(0.1-1.5 in.) 2c'- ;6 Muck-Mud Black. Very Fine

Sand 0.06-2.0mm (gritty) S07. ~ Organic (FPOM)

Silt 0.004-.06mm U2B ) Madl Grey. Shell

Clay <0.0O4mm (slick) It oFragments

WATER QUALI[TY

Swu-m Type: Warmwater

Water Odorm- (ti~ae Petroleum Chemical None Other______

Watner Surface Oihv Slick Sheen Globs Flecks (~
Turbidity. G~; SihdT - Turbid Opaque Water Color

D.0 -- b-2Z A44/L-

to( -a

pi4  710 - 2 'pe-

~iaau.544iPhysical Characterization/Water Quality Field Data Sheet tor use with all Rapid Bioassessment Protocols.

ATLR120q66.51
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PHSCLCHARACTERIZATION/WATFR QUALITY SeMI'-P04
PHSCL FIELD DATA SHEET AjC. ;St% 2(, A2.

PHSCA HARACTERIZATION ý;m- PI

RIPARIAN ZONE/WATER

Pfedomitnant Surrounding Land Use:

FiedfasMar Agricultural Residential Industrial other_____

High Water Mark d.LA(,) Velocey ,3/A Dam Presen: Yeb _X No - Chanachzed. Yes - NOY

Canopy CoRer: .~ Pantly Open Panty Shaded Shaded daf

SEDIMENTJSUBSTRATE:

Sediment Odom- -Nonrma Sewage (Pfrku--) Chemical Ajinerohic N~one Other__ _ _ _ _

Sediment Oils: Absent Slight qz!ER Profuse

Sediment Deposits: dii) Sawdust Paper Fiber R ) Relict Shells Other &t.AAi1J i& L~~ le's.'rs,-f
Arm the undersides of steam which amc not deeply embedded black?p)/Nvea - No 9,c

Inorganic Substrate Components Organic Substrate Components

Percent Percent
composition Composition

Substrate Type Diameter in Sampling Are Substrate lType Cluaractcnistic in Sampln Area

Bedrock DertsSticks. Wood.

Bouler >%mm(10 n.)Coams Plant
Bouler >56mm(10 n.)materials (CPOM)

Cobble 604-256mm (2.5.10 in.)

Gravel 2-64mm (0.1-2.S in.) Black. Very Fin2e7
Sand 006-2.0mm (eittv)Organic (FPOM) JI~

Sito.Mo4.6in 9l 7 Mart Grey. Shell

clay -<0.004mm (slick) Fragments

WAT! QUALrrY
IP-44

sufmm.TYpe : Waruiwater

Water Odors Normal Sewage CP:] j) Chemical None Other_ ____

Water Surface Oils: Slick Globs Flacks None

Turbidity. CG r-7SigtvTrM Turbid Opaque Water Color

i).c. - (- 0

CigweSv-5tt Physical Characterization/Water Quality Field Data Sheet for use wvith all Rapid Bioassessment Protocols.

ATLR28&0665i
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PHYSICAL CHARACTER IZATION/WATER QUAITY

AA'• 34,d, . i/4 Fi•ELD DATA SHEET " $ " t-

PHYSICAL CH-ARACTERIZATION /s *
RIPARIAN ZONE/WATER

Predominant Surrounding Land Use:

Foret Feld/Pasture Agricultural .,Ijr Other

High Water Mark .... __W) Velocity 13_ SimAa W Dam Prsent: Yes - No • Channclized: Yes __ No L

Canopy Coa. ver •_ Partly Open Partly Shaded Shaded

SEDIMENT/SUBSTRATE.

Sediment Odom, ( j Sewage Petroleum Chemical Anaerobic None Other

Sediment Oils: & Slight Moderate Profuse

Sediment Deposits: Sludge Sawdust Paper Fiber Relict Shells Other

Am the undesids of stones which are not deeply embedded blMk? Yes No - . e MJr
Inorganic Substrate Components Organic Substrate Components

Percent Percent

Composition Composition
Substrate Type Diameter in Sampling Area Substrate Type Characteristic in Sampling Area

Bedrock Detritus Sticks. Wood. &~Moy I,-As
CoMe Plant

Boulder >2S6mm (10 in.) Materials (CPOM)

Cobble 64-256mm (2.5-10 in.) CP,

Gravel 2-64mm (0.1-23 in.) V020 Muck-Mud Black. Very Fine ,

Sand .06-oOOmm (guitty) Organic (FPOM)

Silt 0.004-.06mm Mad Grey. Shell

Clay <0.004mm (slick) ragmen

WATER QUALITY

Stream Type. Lbl te Warmwater

Water Odom- Normal Sewage Petroleum Chemical ( Other

Water Surface Oils: Slick Sheen Globs Flecks None 040144 as," *$ ~ ~ 14 13.

Turbidity: < Slightly Turbid Turbid Opaque Water Color

e~~x:,41eeiw e.sivs ss-'oa., 'Gl,,.. e (s' ).,,kJ "T..' •!'43 ' " e-."•.. -

Oo.- ,•.•,,• L C.J.T,.),. V~o0,•100L Fl. *40 C, t) .-

- Te^,A" " b.o .. -" ?oE'.Ail

citumý..,. .. Physical Characterization/W'ater Quality Field Data Sheet for use with all Rapid Bioassessment Protocols.

ATLR28/066.5 1
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9-r$it~ /U/ PHYSICAL CHARACTER 1ZATlON/WATER QUALITY Ship t,'vek
,A)C. Von o. r,, 2y FIELD DATA SHEET All - 12

PHYSICAL CHARACTERIZATION m.SWo .FJ'J- /S. X^p.

RIPARIAN ZONE/WATER

Predominant Surrounding Land Use: ^4" i4 m ,AA~q V.L. NO 90-#$4uP1Vf

Forest Fieldff asture 4 Agricultural Residential ~ ~ ) ~Other_____

High Water Mark -2,0011) VelocitlV Sps Dam Present: Yes X. No __ Channelized: Yes _ No -K

Canopy Cover. (f• Partly Open Partly Shaded Shaded

SEDIMENT/SUBSTRATE:

Sediment Odor: 4 Sewage P.troleum Chemical Anaerobic None Othert

Sedim•n• Oil. Slight Moderate Profuse . *,,
Sediment Deposits Sludge Sawdust Paper Fiber (ec Rit Shells Other

Are the undersides of stones which are not deeply embedded black? Yes_ No y.

Inorganic Substrate Components Organic Substrate Components

Percent Percent

Composition Composition
Substrate Type Diameter in Sampling Amea Substrate Type Characteristic in Sampling Area

Bedrock Detritus Stick. Wood.
Coarse Plant

Boulder >256mm (10 in.) Materials (CPOM) ( ia4I

Cobble 64-256mm (2.5-10 in.) 707.o
Gravel 2-64mm (0.1-2.5 in.) -. Muck-Mud Black. Very Fine

Sand 0.06-2.00mm (gritty) Organic (FPOM)

Silt 0.004-.06mm Marl Grey. Shell J0d 4L.

Clay <0.004mm (slick) Fragments

WATER QUALfTY

Stream Type Warmwater

Water Odorm Normal Sewage Petroleum Chemical ( Other

Water Surface Oils Slick Sheen Globs Flecks

Turbidity:. ( Slightly Turbid Turbid Opaque Water Color

So-k ij -wa a..4~m f- 6-;~ A a e " a f C0 / boom~ * 4 S 4 'e4 t' t bechtuY 2 .Zi44C C^n4c^

o.. T.e.~ . - b. s°
pM e. vIt. - ,pA

Ei&u...&+ . Physical Characterization/Water Quality Field Data Sheet for use with all Rapid Bioassessment Protocols.

ATLRZv66.51
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IMPAIRMENT ASSESSMENT SBEET

1. Detection of impairment: Impairment detected 1o-inpairlent
(Complete items 2-6)

(Stop here)

2. Biological impairment indicator:

Benthic macroinvertebrates Other aquatic communities

absence of EPT taxa Periphyton

dominance of tolerant groups filamentous

low benthic abundance -- other

low taxa ricthness _ acrophytes

other Slimes

Fish

3. Brief description of problem:

Year and date of previous surveys:

Survey datL available in:

4. Cause: (indicate major cause) organic enrichment toxicants flow

habitat limitations other

5. E~timated areal extent of problem (m2) and length of stream reach

affected (m), where applicable: ,_li_

6. Suspected source(s) of problem:

point source discharge (name, type of facility, location)
construction site runoff
combined sever outfall
silviculture runoff
animal feedlot
agricultural runoff
urban runoff
ground water
other
unknown

Briefly explain:

Impairment Assessment Sheet for use with macroinvertebrate Rapid Bioassessment Protocols.
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IMPAIRMIENT ASSESSMENT SHEET

1. Detection of impairment: Impairment detected
(Complete items 2-6)

2. Biological impairment indicator:

Benthic macroinvertebrates Other aquatic communities

absence of EfT taxa _ Periphyton

dominance of tolerant groups filamentous

low benthic abundance other

lo taxa richness _ acrophytes

other Slimes

Fish

3. Brief description of problem:

Year and date of previous surveys:

Survey dat& available in:

4. Cause: (indicate major cause) organic enrichment toxicants flow

habitat limitations other

S. Estimated areal extent of problem (m2 ) and length of stream reach

affected (i), where applicable:

6. Suspected source(s) of problem:

point source discharge (name, type of facility, location)
construction site runoff
combined sever outfall
silviculture runoff
animal feedlot

- agricultural runoff
urban runoff

- ground eater
other
unkuiovn

Briefly explain:

Impairment Assessment Sheet for use with macroinvertebrate Rapid Bioassessment Protocols.
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IMPAIRMENT ASSESSMENT SHEET

1. Detection of impairment: Impairment detected N"impairment)
(Complete items 2-6)

(Stop here)

2. Biological impairment indicator:

Benthic macroinvertebrates Other aquatic communities

absence of EPT taxa Periphyton

dominance of tolerant groups __ filamentous

low benthic abundance other

low taxa richness - Nacrophytes

other Slimes

Fish

3. Brief description of problem:

Year and date of previous surveys:

Survey datu available in:

4. Cause: (indicate major cause) organic enrichment toxicants flow

habitat limitations other

5. Estimated areal extent of problem (0n2 ) and length of stream reach

affected (a). vhere applicable:

6. Suspected source(s) of problem:

point source discharge (name, type of facility, location)
construction site runoff
combined sever outfall
silviculture runoff
animal feedlot

-- agricultural runoff
urban runoff

-_ ground water
other
unknown

Briefly explain:

Impairment Assessment Sheet for use with macroinvertebrate Rapid Biossessment Protocols.
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IMPAIRHENT ASSESSMENT SHEET

1. Detection of impairment: Impairment detected No impairment

(Complete items 2-6) detected
(Stop here)

2. Biological impairment indicator:

Benthic macroinvertebrates Other aquatic communities

_ absence of EPT taxa - Periphyton

*_ dominance of tolerant groups _ filasentou*

_ low benthic abundance _ other

_ low taxa richness - Macrophytes

other Slimes

Fish

3. Brief description of problem: .Is.ea ese Ita e Tek;SiA'u tw•e*'
Year and date of previous surveys:

Survey dat& available in:

4. Cause: (indicate major cause) organic enrichment toxicants flow

habitat limitations other dM-1J 4we s . '4 Ae &,wv
5. Estimated areal extent of problem (m 2) and length of stream reach

affected (a), vhere applicable: Q-& t%-

6. Suspected source(s) of problem:

point source discharge (name, type of facility, location)
construction site runoff
combined sever outfall
silviculture runoff
animal feedlot
agricultural runoff
urban runoff

__ ground water
other

J unknown

Briefly explain: . ....

C4r ;L o S4hoo o er414 A*.ue5roe d, I oo
40haIIZ A~m* k 4 4 t44o 00ft J:*CI, 441"b Y'ji46-401 )ILI 4

PC.ta., .Pja.Liy~mJ At! s4-00c1.1L

Impairment Assessment Sheet for use with macroinvertebrate Rapid Bioassessment Protocols.
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IMPAIRMENT ASSESSMENT SHEET

I. Detection of impairment: Impairment detected No impairment
(Complete items 2-6)

(Stop here)

2. Biological impairment indicator:

Benthic sacroinvertebrates Other aquatic communities

absence of EPT taxa Periphyton

dominance of tolerant groups _ filamentous

low benthic abundance other

low taxa richness __llacrophytes

other Slimes

Fish

3. Brief description of problem:

Year and date of previous surveys:

Survey datu available in:

4. Cause: (indicate major cause) organic enrichment toxicants flov

habitat limitations other

5. Estimated areal extent of probLem (a2) and length of stream roach

affected (a), vhere applicable: _

6. Suspected source(s) of problem:

point source discharge (name, type of facility, location)
construction site runoff
combined sever outfall

- silviculture runoff
- animal feedlot
- agricultural runoff

urban ifunoff
ground water
other
unknovn

Briefly explain:

Impairment Assessment Sheet for use with macroinvertebrate Rapid Bioassessiment Protocols.
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