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1.0 INTRODUCTION
1.1 Pilrpose

This Design Verification Study Report presents the field activities and evaluates the
performance 6f the Ruff Road Fire Trainiﬁg Area Treatment Systeni Demonstr.attion.‘ This
soil vapor extraction (SVE) system was implemented by the DOWL/Ogden Joint ‘Venture
(DOWL/Ogden JV) in thel summer of 1998 at the Ruff Road Fire Training Area located at
Fort Richardson, Alaska as shown in Flgure 1. The mstallation, operation, and monitoring of
the treatment system demonstration was 1ntended as a treatability smdy for the removal of
volatile fuel and organic compounds from the sozl at the former fire training arez. This report
provides system monitoring information and _pvaluatlon for the two periods of operation,

specifically, September 15 through No'vember 3, 1998 and May 3 throngh October 26, 1999,
1.2 Anuthorization and Objective

All work performed under this contract.c‘omp_lies with the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) and the Federal Facility ‘Agreement |

. (FFA) entered into in 1994 by the U.S. Dspaftment’ of the Army, the U.S. Environmental

Protection Agency (EPA), the Alaska Dép_artmént of Environmental Conservation'(ADEC),
and the U.S. Department of Defense (DoD). This report was prepared for the U.S. Army
Corps of Engineers, Pacific Ocean Division, Alaska District (Alaska District) as authorized
under Contract Number DACA$5-95-D-0008, Delivery Order No. 0026,

. The objective of the treatability study was to assess the effectiveness of the prescribed SVE

system in reducing volatile organic compounds (VOCs) and '-s'cfmi-v'olatile organic
compounds (SVOCs) by enhancing both the volatilization fate and biological degradation of
the compounds in the treatment area. The désire was to determine whether short-term,

enhanced b1odeg1‘adat10n at th1s demonstratlon project could achieve final soil cleanup goals

or whether long- term natural attenuation or other processes might be necessary.
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1.3 Scope

The scope of work (SOW) for the project is descnbed in the Final Work Plan Record of
Dec131on Remedial Action Des1gn Study, Operable Umt 4 (OU-4), Fort Rlchardson Alaska
prepared by DOWL/Ogden JV and dated March 1998.

Tasks completed to. date iﬁclude the design, ‘installation, startup, testing, operation,
maintenance, and first (1998) and second (1999) season monitoring of the prescribed
freatment system at the Ruff Road Flre Training Arca. ‘This report summarizes findings to
date, verifies the system design 1nstalled, and evaluates effectiveness of the treatability study

conducted at the Ruff Road site. _

1.4 Deviations from Work Plan

Minor changes to the Final Work Plan were made during the field phase of this project.

Specific deviations are as follows:

e A30-mil geomembfane was used to cap the treatment area rather than the 20-mil liner _

proposed in the Work Plan.

¢ Monitoring points and exhaust ports were monitored for 0O, and volatiles by
photoiomnization detector (PID); however, CO, concentration was mnot conmstently

recorded at these points and therefore not presented in the reports.

. Although the system was designed to pulse air, expenmentatlon with operation
reglmes eaﬂy in the 1998 season proved a continuous vacuum was more effective.

| Thus, the blower was operated continually for the portion of the 1998 season during

which average daytime temperatures remained above freezing and the entire 1999 _

season of operation.

+ The work plan proposed a four-month season as the target duration of operation and
monitoring. Due to delay in gefﬁng govemnient-ﬁjmjshed power to the site,
operation in 1998 did not begin until September 15. Despite the late start, the
Department of Public Works (DPW) requested DOWL/Ogden TV to initjate the first

Page 2
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season of operation. The first season was curtailed after two months of operatlon due
to the onset of average daytlme temperatures below freezmg The 1999 monltormg '

season began May 3 and extended to October 26.
2.0 BACKGROUND
2.1 Historical Use

Military fire response personnel trained at the Ruff Road Fire Training Area from the 1940s
until 1980. Training exercises inﬂrolved p.ou_ring combustible liquids into an .unlined,. water- - |
saturated e'artheﬁ pif and igniting them. Products burned included jet fuel, waste oil, diesel,
brake fluid, and solvents. Residue from such aCtIVItICS contammated near surface soil with

flammable liquid intermediaries. Contammants of concern (CoC) previously reported at the

‘Ruff Road Fire Training area include d1esel range organics (DRO), trichloroethylene (TCE),

toluene, benzene, and gasoline range organics (GRO). The total volume of wastes burned '

- and disposed of on site was previously approximated at 85,000 gallons. Charred debris was

removed from the site m 1991. In 1994 the Fire Tralmng Area was covered with .

approximately 18 inches of fill material and re- graded to provide a parking arca for Aiaska :

National Guard vehlcles during the Wmter of 1?94. The training area is located on the west * .~

side of Ruff Road as shown in Figure 2.
2.2 Geology

Fort Richardson lies within the upper ‘Cook Inlet region an area influenced by tectonic and
glacial act1v1ty Glacial events and correspondmg sea level changes in the Pleistocene
produced a large-scale inter-fingering of glacial deposits, marine, and alluvial sediments.

Together, these deposits form a 300 to 400-foot layer over bedrock consisting of densely

consolidated siltstone, sandstone, coal, and shale.

The Fire Training Area 1s near the southern margin of the terminal Elmendorf Moraine
running northeast to southwest across the Base. This feature consists of unconsolidated
glacial till with poorly sorted boulders, gravel, sand, and silt. Southeast of the moraine are

alluvial and glacial deposits of the Naptowne outwash plain.  Generalized geologic
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descriptions of the site indicate that the soil consists of dry, ma'ssive; well-graded gravel with
minor silt and clay. However, geologjcal'descriptions specific to the site soil frequently

estimate silt contents at 10 percent to 30 percent.
2.3 Surface and Groundwater

The north central section of Fort Richardson, where the site is quated,'featurcs flat to gently
fo_lIi:ag, wooded terrain.. Numerous stréarris drain from the Chugach Mountains _wéstward
across the basé into the Knik Arm of Cook Inlet. A former gravel pit-_is located
approximately 0.6 mile south and hydraulically upgradient of the site. The pit has filled with
water since abandonment. There is a sma]l pond approximately 600 feet from the southwest
corner of the former F]IG Training Area.’: Grcnmdwater occurs from 140 to 153 feet be]ow'
ground surface (bgs) within an unconfined sandy gravel aqulfer and flows westward at '.
horizontal hydraulic gradient ranging from 0 018 to 0.023. '

24  Contaminant Migration -Pathwayg

'Previous investigations detected contaminants in surface and subsurface soil. Off-site -

contaminant transport via surface runoff, and windblown particulate is possible but is not
expected to transport a sigmﬁcaht amount of contaminant from the site. The absence of site-
related contaminants in the surface water and sediment samplés' collected at the nearby pond
substantiates the conclusion that surface water runoff and paﬁic_;ulate transport are not
migration pathways of concern af the Fire Training Area. The Remedial Investigaﬁon (RI)
included transport modeling of petroleum constituents in the subsurface soil. - The model
predicted that petroleurn contaminants will migrate approximately 10 feet vertically from

their present location over a 90-year period and that groundwater would not likely be

- impacted. Based on this result and the absence of contaminants in groundwater samples

collected at the site, groundwater is not considered a transport medium.

3.0 REMEDIATION PROCESSES

Reduction of contaminants at-the Ruff Road site is achieved through two dominant reactions.

Concentrations of VOCs and SVOCs are reduced via volaﬁlizéﬁon and removal, whereas -
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non-volatile, organic contaminants are ultimately transformed to carbon dioxide and water

via biodegradation.

Volatilization is the transfer of chemicals in vadose zone soil or soil water from solids or
liquids to the gaseous phase and is a function of the. contaminant’s vapor pressure. Vapor
pressure is a compound-specific characteristic that directly relates to temperature. | Thus, the
volatilization rate of a treatment system increases with rising temperamre. Evacuation rate of

the resultant volatilized compounds from the subsurface increases with increasing airflow.

Biodegi'adation occurs when microorg'anisms Use contaminants as a carbon and energy source
for growth, motility, and reproduction. A fractlon of the total carboﬁ 1s incorporated as new
cellular material, and the balance of the t;tallf’-;j:arbon 1s oxidized to CO,. Micrbqrganisms_
gain energy by catalyzing énergy—produ:cing chemical reactions that involve breaking
chemical bonds and transferring electrons ;way from the contaminant. Aerobic metabolism
1s expected to be the primary metabo}ic.biocfegradation pathway of organic contaminants
such as those at the Ruff Road site. ’Und:é;r a&obic conditions, bacteria and/or fungi effect
electron transfer from the hydrocarbon coﬁﬁmipmt to the oxygen molecule O,. While other

molecules such as nitrate (NO,"), sulfate (SO4 ’); or iron (Fe3+) can take the place of oxygen as

~an electron acceptor in the bacterial metabolism, the greatest capture of energy is through

aerobic metabolism with O, as the electron acceptor.

The rate of aerobic respiration and resulting contaminant biodegradation is dependent on
many variables including the availabilit:} of the contaminant, appropriate transfonninl’g.
specles, oxygen, and appropriate ranges of:f_cemperamre, soll moisture, pH and nutrients. For
the Ruff Road s.ystem,' We assume cdntaminants are available. That is, they are not sorbed
onto organic carbon or present in the non-aqueous liquid phase. Also assumed is the
presence of appropriate transforming species, nutrients, and pH range. Based on these
assumptions, variables such as temperatire, soil moisture con"tent,‘ and percent oxygen may

be manipulated to optimize system performance.

Increasing temperature results in a higher rate of biodegradation due to a reduction in

activation energy required to mineralize a given contaminant (mineralization refers to the

' Page 5
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transformation of a contaminant into the ideal end-points of carbon dioxide and water).
Limited provisions were made for monitoring-and manipulating soil temperatures at this site.
In flow and out flow exhaust temperatures were measured inline before entering and after
exiting the blower. Results of these measurements are'presented in Tables 10 and Il and
were utilized to determine when conditions warranted modification of the systems operation
schedule or shutdown and winterization. For example, the system was reprogrammed to go
off-line during nighttimé hours to avoid circulating cold air which might have frozén_ the
subsurface ‘soﬂ prematurely and was winterized when daytime subfreezing conditions

prevailed. The System is-also insulated and isolated by the geomembrane and overlying soil.

Sufficient water is vital to the life and -prod_ucti?ity of the variety of microorganisms effecting -
biodegradation in a given'system. Seven soil moisture indicators were installed in treatment
area soils to track subsurface water .a\}a;ilabiiity. 'The four infiltration galleries allowed

additional water to counteract any drying e}feCts typical of SVE systems,

The SVE system at Ruff Road was desig_ned",to increase biological activity in the soil by
increasing the amount of oxygen available to resident bacteria or fungi. When bacterial or

fungicidal populations in soil or groundwater grow  in response to- the presence of

- contaminants, they can deplete the oxygeri level in the vicinity of the contamination below

atmospheric levels. When there is no air recharge 1n the soil, reduced oxygen levels limit
aerobic respiration thereby shifting the balance towards anaerobic respiration which 1is
characterized by slower metabolisms and lower population levels. The Ruff Road system
placed air infiltration galleries adjacent to the horizontal wells to enhance movement of fresh
air through the soil. Increased airflow thi‘ough the subsurface simultaneously introduced
éltmospheric air with a high concentration of elemental oxygen while flushing volatile-laden

stagnant air.

Lowered levels of oxygen in subsurface air are good indicators both of the presence of
contaminants and of healthy biological action. When the percent O, in subsxjrface air is
measured during respirometry testing, the reduction in O, levels is referred to as oxygen

demand. Elevated oxygen demand results from elevated biological activity, which can be
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indicative of higher levels of contaminants. Thus, a net decrease in oxygen demand over the

duration of system operation indicates a reduction of soil contaminant levels.

It is anticipated that even after system shutdown and site decommission, natural attenuation

processes will continue to reduce site contaminant levels. Due to the predominance of

organic contaminants at the Ruff Road site, natural attenuation processes will likely

approximate those typical of enhanced aerobic metabolism. However, decreased airflow and - . |

oxygen availability will slow the comparative rate of biodegradation.
4.0 SYSTEM INSTALLATION, OPE‘,RATI‘ION AND MONITORING
41  Treatment System Installation and Confignration

The Ruff Road treatment system had the unique goal of facilitating natural attenuation

processes rather than the direct remediation of fcontaminant-s. Three horizontal wells typical

on center as shown on Figure 2. Additionallj'{, to encourage natural attenuation processes,

four passive air infiltration galleries were ins'tali%.:d coplanar \afittl,.paraliel to, and ﬂaﬁking the

of standard SVE systems were installed at a dépth of about five feet bgs and spaced 50 feet -

horizontal wells. These air irfiltration gallefies augmented the system by introducing a -

greater volume of air to the subsu.rface and by increasing the wells zone of influence. Also .

~umgque to the Ruff Road treatment system was the 1nstallat10n of a 30-mil geomembrane over .

the 175 by 190 feet (approximately 3/4 acre)__, site. The geomembrane prevented airflow

- sand for protection purposes. Similar to other SVE systems, seven moisture sensors and 40

~decrease by infiltration of surface air. The geomembrane was covered by one foot of sﬂty

monitoring points are installed at the treatment area. The monitoring points are located at -

depths of two and one-half feet and five feet bgs in 20 separate locations.

Airflow to the system was provided by a Gardner Denver Sutorbuilt Legend blower, powered

by a US Motors brand, 15 HP 3-phase electric motor. All machinery was located in.the - .

equipment enclosure. Blower operation following a pulsing regime was experimented with |

in the early stages of the 1998. Flow in each of the horizontal wells and dilution air for the

system cxhaust could be adjusted manually The operatlon of the system could be

programmed to run hourly, daily, or weekly with unique settings for each individual
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horizontal well. However, the blower appeared to be more effective when operated on a -

~ continuous basis. Thus; the blower applied continuous vacuum to all monitoring wells for-

the remainder of the 1998 season and the entire 1999 season. Blower action induced a
vacuum in the three horizontal wells, which displaced accur_nulated volatile orgarﬁ.cs from the
treatment area by pulling fresh air through the four passive air infiltration galleries. The
contaminants removed by the vapor extraction portior'l of the system were discharged into the )
atmosphere at the site. ' '

4.2 Operation

The system was completed on June 26, 1998 and tested September 11 immediately followmg
installation of overhead power 1o the site by the DPW The system was put into service on

‘September 15, 1998. During the startup phas.e_,_vacuum in the three wells was equalized and -

the system was programmed for 24‘-hou'r operation After a one month stabilization period,
the system was shutdown by DOWL/Ogden JV personnel on October 14, 1998 to perform a
resplrometry test. The system was offline untﬂ October 15, 1998, a period of one day On -
September 30, 1998, the -system was reprogram;ned to run from 9:00 a.m. to 7:00 p.m. daily.

Nighttime closures were begun to prevent the.fsubsurface_ﬁ'om freezing prematurely due to. |
the introduction of cold air into the freatiment _area'soil. As the average daily temperature

approached freezing, a decision was made to take the system offline, and on November 3,

1998, the system was winterized and shutdown for the season. Total operational tlme for

1998 was 49 days

Mincr mechamcal adjustments and corrections were required from the equipment supplier
durmg system startup. Some of the ﬂow and vacuum meters orlglnally installed were out of
the operational range and were replaced. Subsequent system monitoring 1nd1eated_the system

was functioning as designed.

‘The following year’s system startup was performed on May 3, 1999. The system was offline -

twice during the 1999 season of operation. The system was first shut down on May 18 for
respirometry testing. The second shutdown occurred on October 8 and lasted for 12 days

until the system was restarted on October 20. This shutdown occurred autematically.as a.
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result of a false positive lower explosive limit (LEL) warning. A flashing amber light on the
exterior of the enclosure signaled the shutdown condition. After the alarm condition was
noted by DOWL/Ogden JV persomel durin.g an unscheduled site inspection, the LEL -
detector was reset and the system restarted. Doﬁvh time for the system in 1999 totaled 13 -
days. Duration of operation for the system was 176 'days; howevér,'total opei‘éti’ng time was- |

limited to 163 days. The system operated until October 26, 1999 at which time the system _

" was taken offline for the season and winterized.

4.3  Monitoring

Monitoring data was collected according to the Final Work Plan, Treatment SyStem
Demonstration and Deszgn Venﬁcatlon Study, Ruff and Roosevelt Road, Fort Rlchardson
Alaska and is tabulated in Tables 1 thmugh 11

Individual system monitoring . episodes '__vari'ed shightly from case-fo-case. Monitoring
activities and data and samples collected during each monitoring episode included the o

following:

« Air samples were collected at the Sample Port (SP) in the equipment enclosure. This
is the only air SP' in the system and is located in-line before the"vapor-'_exhaust is -
di-schargéd into the air. Air samples were collected into a clean summa canister,
placed inra specialty container fdr shipment, and analyzed at the project laboratdry
using EPA Method TO-14. Table 1, provided at the eﬁd‘ of this report, lists the
reported ‘analytes fdr EPA Method TO-14 and Tables 2 and 3 provide summaries of

the analytical results of the sampling.

+ Gauges I the equipment enclosure measured the airflow and vacuum of each .

horizontal well. Airflow data and vacuum data are presented in Tables 10 and 11.

* The vacuum, percent oxygen and PID readings within the treatment system were
measured at the 20 monitoring points at depths of 2.5 and 5 feet bgs. Photoionization
detection, percent oxygen and vacuum field data for the 1998 and 1999 seasons are

provided in Tables 2, 3, 4,35, 6, and 7, respectively.
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» LEL readings within the equipment enclosure and the exhaust air stream were
recorded while the system was operating. LEL readings are included in Tables 10
and 11.

¢ Temperature of the air flowing through the system was measured in-line before
entering and after eXiting the blower within the etluipment enclosure. .Te'mperature

data is provided in Tables 10 and 11.

o Soil moisture was measured at each of the seven moisture sensors H-1 through H-7
 prior to system startup to docur'neﬁt natural moisture letrels within the treatment area.
Additional soil moisture monitoging‘ ‘was conducted at each sampling episode -
throughout the 1998 and 1999 opeiratin.g.seasons.. Soil moisture data is provided in
Tables 8 and 9. o | " |

50  FIELD INVESTIGATION ACTIVITIES

The 1998 and 1999 monitering of the treatment system consisted of monitoring episodes and
exhaust air sa:thpling'at four and eight hours aft_er startup and during Days 1, 2, and 5; Weeks :

2 and 3 and Months 1 and 2 of operation. 1999 monitoring included these same dates but

also continued through the third, fourth, and fifth Months of opération. Monitoring of the
system oceurred September 15 through November 3, 1998 and May 3 through October 26,
1999. | |

Monitoring activities included recorchng vacuum and flow readings at each horizontal well,
as well as recordmg temperature, PID, and LEL readings. Dm‘mg all momtonng episodes,
PID readings recorded within the equipment enclosure and outdoors within the treatment area
were non-detect. LEL readings in the enclosure were one percent or less of the LEL during
all monitoring events. System momtormg and analytical air sample data are tabulated n

Tables 1 through 11 and Appendlx A prowded at the end of this report.

In 1998, the vapor extraction system was operated at a calculated total airflow of about 300

- scfm of whlch an estimated 85 percent was extracted ﬁ'om the ground and 15 percent from

amblent air.
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The combined alrﬂow from the three SVE wells in 1999 was 252 scfim. This value

represents the total a1rﬂow out of the ground Because the SP is located after the three.

extraction wells have joined and after the addition of dllutlon air, the airﬂow at the sample |
port is necessanly greater than 252 scfm. However, the range of the current airflow meter at
the SP only extends to 225 scfim. Installation'of a hi'gher range meter at the SP is needed to
accurately estimate contaminant removal of the system. The mrﬂow at the sampling pomt 18

therefore an estmlated value. "An add1t10n of 20 percent dilution air was approx1mated by .

" closing off the dllutlon air valve, reading the airflow in the extraction wells, and then opemng__ )

the dilution valve until the airflow in the extractlon wells dropped by 20 percent The total:‘ﬁ
airflow at the sampling point is estimated by thls method at a minimum value of 315 scfm. -
Flow and vacuum readings from the three soil vaper extraction wells were collected during:

each monitoring episode.

60 SUMMARY OF RESULTS

6.1 Flow Rate and Vacuum

Flow rates measured during each momtonng eplsode at each horlzontal well, averaged'

approximately 85 scfm in 1998 and 84 scfim in 1999.. Vactium, also measured during each
monitoring episode at each horizontal well, averaged approx1mately two inches of water -
vacuum per well in 1998 and 1999. The average vacuum at the monitoring points within the:

treatment system area was (.10 inches of water in 1998 and 0.11 inches of water in 1999,

The vacuum at different loeations within the treatment system area varied from 0.00 to 0.27 AR

1nches of water in 1998 as shown in Table 6 and from 0.00 to 0.53 inches of water in 1999 as _

shown in Table 7.
6.2  Respirometry Test

The respirometry tests conducted on October 14 and 15, 1998, May 18 and 19, and October
26 and 27, 1999 showed a rapid depletion of oxygen over a large part of the treatment system

area. For both of the fall respirometry tests, the affected area showed a strong correlation o

with PID readings. Figures 3 and 5 show the average of the PID and percent oxygen results
in 1998, respectively. Likewise, Figures 4 and 6 show the average of the PID and percent
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oxygen results in 1999, respectively. The decrease of oxygen from the beginning of .
respirometry to the 24-hour measurement indicates a high level of biological activity and

likely biological degradation of contaminants.
6.3 Mass Removal Rate

Removal rate of total VOC mass peaked at 0.235 pounds per day (Ibs./day) after two days of

~ operation in 1998 and at 0.095 Ibs./day after 35 days of operation in 1999 as shown in Figure

12. Because most of the contaminants, such as DRO and GRO, either have low volatility

‘rates or are highly weathered the total mass removal rate exhibited by the’ SVE system was

low. After peaking, the mass removal rate decreased at a fairly constant rate in 1998 but
fluctuated widely during the 1999 season qf operanon.-_ Much of the decrease of the removal
rate i-ﬁ October and November 1998 was due te_r-the system operating only ten hours per day.
Figure 7 presents the estimated total VOC concentration in air extracted from the system
&uring the 1998 and 1999 seasons of oper‘atidrl., respectively. Figures 8 and 9 present the
sampled benzene, toluene, ethylberlzene aaid-;ylene (BTEX) concentration versus time for
the 1998 and 1999 seasons, respectively. F1gures 10 and 11 present the BTEX and total
VOC mass removal rates for 1998 and 1999, reSpectlvely Figure 13 presents the estimated

cumulative total mass removal over time for both operating seasons.
6.4 Temperature

Tn 1998, the average temperature of air flowing into the blower was 54 degrees Fahrenheit

(°F); the average temperature of air flowing out of the-blower was 75°F. In 1999, the average

temperature of in-flowing air was 47°F; the average ternperal‘ure of out-flowing air was 72°F.

Temperature data is present in Tables 10 and 11.
6.5  Soil Moisture

Average percent soil moisture saturation gradually decreased from 96.3 percent to 94.5

percent over the 1998 monitoring season. During the 1999 monitoring, the average =perce1rt :

soil moisture 'saturation gradually increased from 94.1 percent to a peak of 96.2 percent in
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month two and decreased to 93.6 percent at season end.. Soil moisture data is presented in

Tables 8 and 9.

7.0  DISCUSSION OF RESULTS

Results are based on the summation of data collected during the 1998 and 1999 monitoring " .

and sampling episodes. Results for parameters monitored over the system’s operational

lifetime are.'discu'ssed below.

| 7.1 Flow Réte

The flow rate in the three horizontal wells was constant during éystem operation and from
year to year. Average flow rates durmg i;he 1998 and 1999 freatment peribds were nearly
identical at about 84 scfim and 85 scfim per u‘wellf, réspectively. At these flow rates, a completcj
air exchange within the treatxﬁent area i_s"effe‘pted approximately every four to five hoﬁrs,_

ensuring ample oxygen to maintain a high level of biological activity in the treatment area.
7.2 Vacuum Rate

The vacuum throughout the treatment area ﬁaeasu:red in .inches of water was low indicating -
good soil permeability, which is affirmed "oy the above-discussed high flow rate. Vacuum :
potential at different monitoring points showed minimal variation and decreased with
increasing distance from the horizontal wells. Vacuum in Line 3 was typically three times the
amount of vacuum in Lines 1 and 2. High'er vacuum in Line 3 may relate to its position in
the zone of highest contamination. Due to their occupancy of pore space, wcontammahtS' :
reduce permeability, which necessitates greater vacuum to move air through the zone of
contamination. Permeability is enhanced by the presence of four air infiltration galleriés

placed between and flanking the three horizontal wells.
7.3 Respirometry Test Results

The respirometry tests performed over the 24-hour periods in 1998 and 1999 showed very

good results. For each year, oxygen demand directly correlated with PID readings indicating: - -+

healthy biological activity in the areas of highest contamination. At the east center of the. - |

Page 13




£

£

1

o R 0

4

.

1

.3

£

Ed

SR B S

3

i

Final Design Verification Study Report Contract No. DACAZ5-95-D-0008

* Ruff Road ‘ Delivery Order No. 0026

Fort Richardson, Alaska

treatment area, perceﬁt 'oxygen decreased to 0.0 percent 16 hours after the 1998 year-ehd.
shutdown and decreased to 10.4 percent 24 hours after 1999 year-end shutdown. The percent
oxygen decrease exhibited on both Occasions indicates high oxygen demand at the east center
treatment area. . Conversely, oxygen demand was limited to nonexistent each year towards

the north, west, and south borders of the treatment area, indicating httle or no contamination

or biological act1v1ty in these areas.. The reduced oxygen demand in the fall 1999

‘respirometry test compared to the 1998 test suggests a substantial reduction: m site

contamination.
7.4 Mass Removal Rate

The initial mass removal rate of total VOCs in 1998, as shown in Figure 10, was 0.17
lbs./day, peaking on day 2 at 0.24 lbs.Zday' and declining quickly to a steady rate of

approximately 0.018 Ibs./day over the last month of operation. The initial mass removal rate

of total VOCs during the system start up in 1999 as shown in Figure 11, was 0.0069 Ibs/day -

and fluctuated between 0. 0073 and 0.095 lbs /day for the remainder of the season of
operation. Low daily recoveries may be attqbuted to the lack of volatile constltuents in
DRO, which is the primary CoC at the treatment area. It is likely that a large fraction of the

most volatile compounds was removed dui‘ing---the 1998 operating season, and that during the

1999 season, the greatest reductlon m contamination is achieved through enhanced

biodegradation of the less volatﬂe compounds As shown in Figure 13, approximately 3.8
pounds of organic compounds were volatilized and purged during the 49 days of freatment
system operation in 1998, equivalent to a removal rate of .078 pounds per day of system

operation. Approximately seven pounds of organic compounds were volatilized and purged
during the 163 days of operation in 1999, equivalent to a rei‘noval rate of .043 lbs./day of
system operation.. A total 10.8 pounds of organic compounds were purged over 212 days,

which averages to .05 pounds of organic compounds purged per day of system operation.

Total VOC concentrations recorded during the 1999 monitoring are often greater than the last
VOC concentration recorded in 1998. This may be attributable to interim volatilization and
pore recharge of volatile components which are purged during the initial flushing phases of

the succeeding year of system operation. This “stockpiling” of volatiles and their sub.sequeﬁf
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removal would result in elevated VOC 'concentratic:)ns. Additional factors which could
augment initial 1999 biodeg_fadation- and_volat:iliz'ation rates cotnpar_ed to the initial 1998

season are a larger population of the 'appropri_ate bacteria and/or fungi, greater oxygen

- availability, higher temperatures, sufficient soil moisture, correct pH, and nutrient

availability.

. 7.5  Temperature

-Temperdmres of air entering and exiting the blower were monitored to ensure circulafing air - 5
was not below freezing. All temperatures r.eeorded during each monitoring season were

above 32°F.

7.6  -Seil Moisture

"Average soil moisture content remained above the maximum moisture content at which

irrigation is needed for coarse soil, or 90 percent saturatlon, throughout the 1998 and 1999 -
seasons. Thus no water was injected nto the air infiltration galleries. It appears--that

sufficient moisture was introduced into the system due to natural infiltration events.

8.0 RECOMMENDATIONS

During.the oi)’eration_ and maintenance of the system, air sampling was conducted to monitor
the level of contaminants removed by the SVE system. However,' soil sampling is nec_esssry':
to confirm the decrease of conta:rninént levels resulting from both vapdr extraction and
enhanced biological activity. Soil sampling was not included in the SOW but was performed |
by the government after the fall 1999 shutdown. The results of the fall 1999 soil sampling

have been made available to the DOWL/ Ogden JV and are summarized in the following text.

The U.S. Army COE collected and screened soil samples from twenty locations withjn the' E
treatment area at the surface and depths of five and ten fect bgs. Sample collection -
methodology consisted of piercing the geomembrane and extracting the seil with a mobile
drill rig. Soil samples were analyzed for, GRO, DRO, residual range organics (RRO), a.nd' '
BTEX. Samples exhibiting signs of contamination were also tested: for polyaromatic '

hydrocarbons (PAH).
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Assuming migration to groundwater is not a pathway to any potential receptor, 18 AAC

75.341 Method 2 cleanup standards for mhalatlon and ingestion pathways may serve as

regulatory limits for all detected compounds On this basis, the site is ehg1ble for closure as
no contaminants detected at the project site currently exceed ingestion and inhalation cleanup
standards. The expedlent remediation of the site to accepted contaminant levels 1nd1cates that

the treatment system selected was well suited to the site.
8.1 'Recommended Changes to System and Monitoring Protocol

Overall, the treatment system’s performance was satisfactory. Operation was as anticipated =
and monitoring activities were consistent"in methodology and results, The following are.

suggestions for future use of this and/or other SVE systems.

o DPW representative, ‘Kevin. Gardner, r'ecommended that for future projects the
provision of electrical service to the system be the sole respons1b111ty of'the contractor
rather than government—prowded Beiated installation of the electrical service

substantially delayed system startup in 1998.

 Installation of a higher range meter at the SP is necessary to accuratcly estimate

contaminant removal of the system.

e Spring soil sampling is recommended to illustrate any change in contaminant -
concentrations during system down time and to provide"a more accurate correlation:

between monitoring episodes.
9.0 DECOMMISSIONING

Decommissioning is limited to removal from the site of the aboveground: portion of the
system. Exposed pipes will be capped as appropriate and the subsurface portions will be
abandoned in place according to contract negotiations. The SOW does not include well

closure; however, wells will be marked per DPW request.

Page 16




FIGURES

- AR - N E WR G T W T an W G (W O W O e .




i SN e |

£

-3

I S

7

-

i

4

N

o S e |

" FHEATRE

R
v é’@%@
»Ps\(‘%“\;“\\‘\c’

- JUNDATION &7 / SRS
-

minatalalaistalaYali oo

RUEF ROAD FIRE
TRAINING AREA

\ LIGHTED

WIND S0CK

l

oy

0 400 BOD
© . SCALE IN FEET

D56177 DCVRUFF.dwg

11JANGO

SCALE: 1"=800

ENGINEERS

ADOWL

'VICINITY MAP
RUFF ROAD FIRE TRAINING AREA
TREATMENT 'SXSIEM REMONSTRATION
© 'FORT BICHARDSON, ALASKA

Figure 1

e




=g

i

=

£

I

i

C

i~

1

N

L

05 R s T e B

SIS B

I

Ty

i

£}

£

' (AgLS.'SS 38 -

AP—3636
@ (su) L |

§P~3206

AP-3635
L

:  DBMRUFF.DWG

E:

L &
>
o

Lo
[+)]
s
=3

WG NAK

D1

dP— 3636

CEL IBRANE

Gy AP—3204 {HDPE LINER)

AP-3634

{cv} @

POINT 906 /

AP—3205

£ AP- 3201 @ /

I

|

e ]

~3 -/
< // /

f
1,
!

WATER TARIK.,, _ . /

e /]

/-TREATMEN_T AREA
' BOUNDARY

/ ' ap=3653f"

/ -
/
I}' |

30 120

SCALE IN FEET

DOWL No. D56177 01,/06/99

SCALE: 1°= BO'

A DDWL

ENGINEERS

SITE MAP

RUFF ROAD FlRE TRAINING AREA
TREATMENT SYSTEM DEMONSTRATION
EORTR‘ICHARDSON ALASKA

- Figure 2




Figure: 3 PID Monitoring Field Data 1998
Ruff Road Fire Training Area Treatment System Demonstration
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Figure 4: PID Monitoring Field Data 1999
Ruff Road Fire Training Area Treatment System Demonstration
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Figure 5: Percent Oxygen in Soil 1998
Ruff Road Fire Training Area Treatment System Demonstration
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Figure 6:Percent Oxygen in Soil 1999
Ruff Road Fire Training Area Treatment System Demonstration
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Figure 8. BTEX Concentration in Air Extracted from Sample Port vs. Time

Ruff Road Fire Training Area - Treatment System Demonstration 1998
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Figure 9. BTEX Concentration in Air Extracted form Sample Port vs. Time
Ruff Road Fire Training Area - Treatment System Demonstration 1999
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Figure 10. Mass Removal Rate of BTEX and Total VOC in Air Extracted from
Sample Port vs. Time
Ruff Road Fire Training Area - Treatment System Demonstration 1998
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Figure 11: Mass Removal Rate of BTEX and Total VOC in Air Extracted from
Sample Port vs. Time
Ruff Road Fire Training Area - Treatment System Demonstration 1999
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Figure 12: Mass Removal Rate of Total VOC in Air Extracted from Sample Port
vs. Time
Ruff Road Fire Training Area - Treatment System Demonstration 1898-1999
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Figure 13. Total Cumulative Mass Removed in Air Extracted from Sample Port vs.
Time
Ruff Road Fire Training Area - Treatment System Demonstration 1998-1999
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Table 1: EPA Method TO-14 Analytes

1,1,1-Trichloroethane
1,1,2,2-Tetrachioroethane
1,1,2-Trichloroethane
“1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
'1,2,4-Trimethylbenzene
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,4-Dioxane
2-Butanone (Methyi Ethyl Ketone)
2-Hexanone
. 2-Propanol
4-Ethyltoluene
4-Methyl-2-pentanone |
Acetone |
Benzene
| Bromemethane
Bromodichloromethane
Bromoform
Carbon Disuifide
Carbon Tetrachloride -
Chlorobenzene -
-Chloroethane
Chloroform
- Chloromet-h_an.e_ '

Chloroprene
Chilorotoluene

cis-1,2-Dichloroethene L
cis-1,3-Dichloropropene. =

Cycilohexane
Dibfomochloromethan_e
~ Ethanol -
Ethlyene Dibromide . -
. Ethyl Benzene =
" Freon 11
Freon 113
Freon 114
Freon 12
Heptane
Hexachiorobutadiene
Hexane .
m,p-Xylene

Methyl tert-Butyl Ether
Methylene Chloride - '

o-Xylene
Propylene
Styrene
Tetrachloroethene
Tetrahydrofuran
Toluene
trans-1,2-Dichlorethene

trans-1,3-Dichloropropene -
Trichlorosthene =~

Vinyl Acetate -
Vinyl Chloride




anjeA umwmizmm_ =
jo8}8Q UON = QN
glAulawi | 0} pejeIraIgqe useq sey auazuagiAuyjawl )

‘pPajuasaud Jou ale sisAjeue Aojeloqe] Buunp pajogiep jou sejfleuy - B i
"(Awdd) awnjo uoypw Jad Jed se psjuasald SUORERHUBIUOD |1y Z 9|0el o] SJON _

096'0 anN an 0ez0 | osgo [ oseo | oseo | o8s0 0950 _ _oueydeyy
an_ - aN oo 1090°0 aN_ aN an QN _ an suenioyALEI-p
0420 an o610 | - oezo (ad 0/20 0920 0££°0 0z0 | auexsyopAD
re00 | an an an aN_ an r¥80°0 N r£o0°0 ueinjoipAyeno
ay | ooro 0410 _GaN 0810 reso'o 000 an aN . auexoH
an 6100 aN | av | an aN _aNn | an an | auojeoy |
an 2200 an an_ an__ an an __aN an susifdoid
GN €100 v00 - 2900 r6v0:0 | rZe00 rEE0o anN __aN qheLn L' |
(9100 8500 0110 1800 | resoo | reg0'o _ ropoo rB10°0 rgloo QAW -G'E' )
0Z1'0 0zZ0 0Ly'0 0050 |- ozo | ' oszo 0820 0200 | - ozLo aualAx-0
0110 100 | 0520 0£¥'0 08y 0960 0960 0v20 010 _ sueikx-d'w
aN AN - an anN _aN aN _ aN rel00 | - an auszuag w3
0Ze0 0120 0820 _ 0vZ0 0620 02€'0 0280 - 0820 ozgo | suayjeciojyIELa]
0910 anN - £00°0 8500 _oﬁ.o_ .S_N.o 1 oszo | oozo 0910 suanjo]
0510 0zL'0 _oero | 0410 0220 | 0420 0zz0 | 0810 | 05t0 eusyIa0IONOU |
an an an an an an an rGL0'0 aN__ suszueg
G900 _aN_ £20'0 [610'0 revoo. rgroo roryo r150°0 an ‘ "y1eos0jyoL | 'L '|
an v00'0 - an_ an | an _aN__ aN N aN . m:mﬁ_m.en._%a-w_ww_n
an 900°0 ~_QaN an | aN aN aN anN 5900 104010149
aN. aN_ 5000 _aN | an an . an an _ an__ - apioy?) sualfuylap

1¥eg0 L0y J6ERe IY250104BERG _<wm=_‘=zummmm IVSS0LOM-5¢88 . I¥PS0L0H-6E88 .ang _<mm=_‘oz.n_anma ) IYES0E0M-EERE 250 1OYI6ESE I¥1501L0H18E86 :

86/2/1) 86/FLI0L . 96/82/6 86/12/6 " 86ILLIG 86/9L/6 26/91/6 86/51/6 © 86/5LI6 SALATYNY

2 uoi I Yuow Z 199m s Aeq Z Aeq } Aeg I feq ganoy  InoH

HIAWNN NOLLYDIFILNIAI ONIMdWYS pue ‘31vQa ‘330sida

sinsey Aiojeloqe [eanhjeuy p1-OL POYIBIN Vd3
866 e)eg Bujidwes jsneyxg weisAg uopoenxgy lodep j10g g o|qel

i .m,uww L) 23 0 L3 a6 L S S SN R S R SR R S B SRS R SN B S



"qui| 0} PalBIARIQQE USBY SBY SUIZUSYIALRWIL] :

199190 WUN'=aN

‘pajuasald Jou aue sishjeue Alojeloqe| Bunnp pajosiep jou sajfjeuy.

‘€ o|gel. 0} S3JON ,

_ .9&%: SLNjoA uoliw Jod tma sE pajuesald sucgeusouod |y
an’ aN aN | aon an__ | o0s00 | __aN an aN an an —ousidoy]
an an an an aN 00920 an an an an an_ jouelg3
anN an 00510 aN an an an an an an an usinjoipAyens.
0980°0 0010 00LE'Q 08€0°0 00¥€°0 0£80°0 00¥Z°0 0¥50°0 04£0°0 0£50°0 09€0°0 auexay-0joAY
0050°0 006L0 | .00¥S0 an 0L¥¥0 002L0 | 002€0 09€0°0 an _0¥90°0 00£0°0 suexen|
QN aN [ an an _aN 06€00 | ~ON. an - an __GQN an U0y
_aN 0i200 | AN 08L00 | 04200 | QN an an an an an auajfdolg
aN __aN an 00L00_ | 06200 | -“aN- | aN 02100 | 69000 an an QuFgle']
an __ an _aN 0Z10°0 05600 06200 0050°0 0ve00 | 05200 00100 9500°0 ausif-of
an an aN __ an_ an’ £600°0 an an aN_ aN an auanjo)
0ZEO'0 08E0°0 0rr0°0 0vS0°'0 0880°0 0LE0O 0r90'0_ [ 06600 00LL'0 000L'0 00LE'0 UBY|20J0YIELB L
0v900 | 06200 0£90°0 02900 0,200 0520°0 08r0°0 0r90°0 02200 0650'0 0050'0 3UBB0IOIYOLLL |
aN -~ | €000 02€0°0 an 0zZ10'0 aN _an an ~aN__ an an . suezuag|
an 01200 an 02100 an- aN 0L20'0__| 0pL00 0820°0 09r0°0 08200 auBylR0JOJYOH L~ |
¥00°0 61700°0 an QN aN__ aN an an __aN an an auBL}L010|YdId-2'L -S|
an an an an an an 0SEQ°0 9000 2L00°0 99000 8500°0 apuoy) auslAyialy
an an aN 9£00°0 an. an an aN__ [ aN an__ aNn 8UBY}B0I0IYOIT-L ']
66/9/01  66/LE/8  66/LLIE  66/ZMIL 66/L/9 ©  66/92/S  66/8M/S  66/8/S 86/¥/S 66/£/8 66/2/5 SILATYNY
SUIUOIW  ¥UUON  CUUON  ZWUOW . L UOW  ¢Xeem  zdeem G Aeg 1fe@q  gunoy ¥ InoH . _
- 31vd anNv 3aosid3
s)insey Aiojeroqer] jeonhleuy p}-0L POUISN Vd3
6661 eieq Buydweg j3sneyxg waysAg uonoenxs 1odep 10 :¢ ajqel
U N AU N S N AN S DU N NN S AU TGN N SN SR RN N ANV B SRR N AN [ SUN B SUNNE D ST R AU NN N R




LA

1 071 1

-

(73

€1

50 TN S B s B

-

"3 3

i

(73

I R

]

L

Table 4: 1998 Percent Oxygen Monltormg Field Data

Measurements taken at 2.5 feet bgs

" ‘Month 2

Measurements taken at § feet ‘hgs

Monitoring Week 3 Month1
Point 10/5/98  10/14/98  11/3/98
MP-1 | 209 20.9 20.9
MP -2 20.8" 209 | 209
MP - 3 207 .| 205 .| 209
MP -4 .20.7 -20.8 | 20.9-
MP -5 207 | 209 | 209 |
MP -6 2207 2031 209
MP-7 20.7 204 |° 209
MP -8 20.5 202 | 209 |
MP-9 | 207 204 | 209
‘MP-10 | 207 20.4 209 -
MP - 11 17.3 17.5 .. 20.9
MP - 12 146 15.3 - 17.1
MP - 13 20.8 204 | 209
MP - 14 20.8 20,5 1 20.9 .
MP - 15 20.8 204 |. 20.9
MP - 16 209 20.5 ° 20.9
MP-17 | 209 - 20.5 20.9
MP - 18 20.7 20.4 20.9
MP - 19 20.8 204 20.9
MP - 20 20.8 20.5 20.9

Monitoring - Week3 Month1 Month'2
Point 10/5/98 _ 10/1 4/98  11/3/98
MP -1 20.8 . 209 20.9
_MP-2 [ 208 .| 209 | 209
- MP-3 207 | 207 | 2009
MP-4 | 206 20.8 . 20.9:
MP-5 '] 207 |. 204 | 209
MP -6 20.7 20,3 20.9
MP -7 207 | 204 - 20.9
- MP:-8 207 | 203 20.9
MP-9 208 | 204 | 209
MP-10 | 207  20.4 20.9
MP - 11 201 |  19.8 209
MP-12 | 166 16.4 19.2
MP-13 | 20.8 204 20.9
MP- 14 208 20.4 20.9
MP - 15 20.6 . 204 20.9
MP - 16 20.8 20.5 20.9
MP -17 20.3 20.4 209
MP-18 20.7 20.4 20.9
MP-19 | .20.5 20.2 20.9
1 MP-20 20.8 20.5 .

208 |



A

“‘-\

LE‘:
M
- : - - .
: Table 5: 1999 Percent Oxygen Monitoring Field Data
i Measurements taken at 2.5 feet bgs
-
2 Monitoring Hour4  Day5 Week2 ‘Week3 Month1 Month2 Month3 Month4 Month 5
| Point 5/3/99 5/8/99 5M8/98 - 5/26/99  6/7/99  7M2/99  8M1/99  8/31/89 . 10/26/99
[ MP--1 20.9 204 20.9 20,9 | 209 20.7 10.8 20.9 20.9
' MP-2 20.9 20.4 . 202 ! 2098 T 2009 202 | 207 209 | 2009
Foi MP -3 208 | 204 208 [ 209 209 20.9 20.9 20.9 209
Y MP - 4 F 205 | 209 20.9 | 209 _20.9 20.9 200 | F
ke MP -5 F 20.5 20.8 209 | 20.8 20.9 20.9 20.9- 20.9 - |.
A MP -6 _F 205 | 206 | 208 20.9 208 | 207 20.9 209 |
fﬂ} MP -7 20.8 20.5 20.7 209 20.9. 20.9 20.9 '20.9 F
. MP - 8 195 | 205 209 | 2008 | 209 20.9 20.9 208 | 208
MP - 9 20.8 20.2 20.9 20.9 20.8 20.8 20.9 . 20.9 20,5
" MP-10 | 177 | 202 20.8 209 | 207 | . 207 | 208 20.8 F
T‘ MP-11 | 1658 19.8 202 19.8 19.6 19.5 |- 203 20,2 20.9
ks MP-12 | 137 18.7 183 -1 ‘184 18.5, 18.7 | 18.1 - 187 | . 197
MP - 13 20.5 20.5 20.9 20.9 | 205 201 | 20.9 20.9 20.9
™ MP - 14 20.9 204 | 209 20.9 20.9 | 209 | 209 _20.9 20.9
L . MP -15 207 203 | =209 ° 208 | 208 20.8 - 20.9 208 1 208
e MP - 16 203 20.2 | 209 20.9 -20.9 20.9 '20.9 208 | 208
_ MP - 17 F 20.2 20.9 20.9 .20.9 208 | 2009 209 | 209
m MP - 18 18.4 202 _20.9 20.9. 20.9 _208 | 2009 209 | 208 |-
L MP-19 | 202 201 | 208 | 208 209 [ -209 20.9 20.9 209
MP - 20 17.7 20.2 2089 | 2098 [ 208 | 209 20.9 20.9 20.9
= Measurements taken at 5 feet bgs
i, Monitoring Hour4  Day5 Week 2 Week3 Month1 Month2 Month3 Month4 Month5
l.., Point  5/3/99 5/8/99 5M8/99 _ 5/26/99  6/7/99  7/12/99  8/11/99  8/31/99 10/26/99
MP - 1 20.9 20.5 20.9 . 20.9 205 20.5 20.8 20.9 20.9
- MP -2 20.9 20.4 19.9 20.9 201 | 20.0 20.5 20.9 20.9
P MP-3 | 208 204 20.9 20.9 20.9 20.9 . 20.9 20.9 20.9
e MP - 4 20.8 | 205 ~20.9 20.9 20.9 20.9 20.9 20.9 20.9
MP -5 20.9 20.5 20.8 20.9 20.9 20.9 209 | 209 20.9
™ MP -6 20.9 . 20.5 206 | 209 20.8 20.8 204 | 20.9 20.9
E MP-7 20.8 20.5 20.6 20.9 20.9 20.9 208 20.9 F
bt MP - 8 20.3 20,5 20.7 20.9 . 20.9 20.9 20.9 20.9 20.9
- MP - g 20.8 20.2 20.9 20.9 209 20.9 20.9 20.9 F.
P MP - 10 20 20.3 20.9 20.9 20.8 20.8 . 20.9 20.9 F
e MP-11 | 205 20.4 20.9 208 | 207 20.6 20.9 20.8 20.9
: MP-12 | 117 10.4 19.8 18.9 18.3 18.3 19.3 19 19.8
— MP - 13 19.7 20.4 209 .| 209 20.8 20.8 208 | 207 | 209
é MP - 14 20.9 20.4 20.9 20.9 20.9- 20.9 208 | 2009 20.9
b MP - 15 20.7 20.3 1209 20,8 | 208 20.8 20.9 20.9 F
‘ MP - 16 20.5 . 20.2 20.9 20.9 20.9 20.9 20.9 20.9 20.9
- MP - 17 F 19.9. 19.8 20.5 20.9 20.9 209 | 208 20.9
Y MP - 18 F 2,2 209 20.9 20.9 20.9 20.9 20.9 20.9
MP - 19 17.1 19.9 20.9. 20.9 .20.9 20.9 20.9 20.9 209
- MP - 20 F F 209 | 20.9 20.9 20,9 20.9 :20.9 20.9

wi F = Frozen Monitering Point’
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= Table 6: 1998 Vacuum Monitoring Field Data
F—' Measurements taken at 2.5 feet bgs
Lﬂ; Values measured in inches of water
s Monitoring  Hour 4 Day 1 Day2 Day5 Week2 Week3 Month1 Month2 Normal
i _ Point 9/15/98  9/16/98 _ 9/17/98 9/21/98  9/28/98 ~_ 10/5/98 10/14/98 - 11/3/98 Average
L MP - 1 0.35 0.08 0.09 009 | o006 0.06 0.08 0.04 0.07
- MP-2 0.00 0.21 018 | 0.0 - 0.23 023 | 023 0.25 0.18
n i MP-3 p.o0 | 000 0.00 0.01 -~ 0.12 0.21 D41 0.13 0.06
- MP -4 0.83 0.0 | 000 0.00. | 020 0.13 0.20 021 | 014
: o MP -5 0.00 0.11 0.14 012 0.12 0.12 0.12 0.13 0.12
. MP -6 0.23 021 | 0.24 026 | 025 025 | 0.25 026 | 0.25
' f‘x‘; MP -7 3.40 p.oo ! 0.00 0.11 0.10 0.10 008 | 011 . ] o.o9
L MF-8 | 041 | 009 | 004 024 | 019 020 | 019 | 020 | 049
MP -9 0.15 0.02 0.00 0.05 T 0.03 0.03" 0.03. | 0.03 0.03
MF - 10 033 | 0.00 0.00 0.13 0.12 012 | 0.00 0.14 0.09
™ MP - 11 0.00. [ 0.04 } 000 0.05 0.00- | o007 | o000 | 000 0.02
W MP-12 0.00 | 000 | 012 010 .| 010 1 o010 0.09 000 1 oo7
MP-13 | 0.10 0.09 0.12 0.og .{ o010 | o011 0.09 011 | 010
" MP - 14 0.05 0.02 | 004 | o002 [ 002 0.03 | 0.02 0.04 0.03
‘ MP - 15 000 | 0.04 1 0.10 000 | 0.04 0.05 0.03. | -0.04 0.03
e MP- 16 004 | 003 005 | 004 [t 005 0.05 | 0.05 0.06 - 0.05
_ MP - 17 0.24 0.00 .00 | 0.02 - 0.00 .00 | 011 "012- | 0.04
8 MP - 18 000 | 003 | 003 | 000 | 0.00 0.03 0.02 0.04 0.02
= MPF - 19 0.02 0.04 0.08 0.02 |- 002 0.03 003 | 004 | 003
by MP - 20 0.00 0.00 | o000 | 000 0.00 0.00 0.03 10.00 0.00
Average 031 | 005 006 | 0.07 | 0.09 0160 | 0.09 |. 0.10 0.10
- :
L Measurements taken at 5 feet bgs
- Vaiues measured in inches of water
- Monitoring = Hour4  Day1 Day2 Day5 Week2 Week3 mMonth1 Month2 Normal
Lw Point 9/15/98 _ 9/16/98 _ 9/17/98 _ 0/21/98 _9/28/98 10/5/98 10/14/98 _ 11/3/98 " Average
MP -1 1.40 0.00 0.01 0.00 000 | 006 ~0.00 0.03 002 |
o MP -2 0.20 - 0.20 020 | 023 D.21 0.21 021 | 023 | 0.25
. MP -3 015 | 013 0.18 0.15 0.14 0.19 0.13 0:13 0.18
- MP-4 - 0.21. 0.18 017 | 0.00 0.20 0.14 0.20 0.21 0.22
MP -5 0.1 0.11 0.12 0.12 0.12 0.00 0.12 013 0.14
- MF -6 0.21 0.21 022 0.24 023 | 023 0.23 0.24 0.27
; MP-7 0.11 0.10 0.11 0.10 . 010 | 010 0.10 011 | 012
(. _ MP - 8 - '0.03 .00 0.00 " 0.00 0.00 0.00 019 | 020 0.04
N MP -9 0.00 0.04 0.03 0.00 0.00 0.00 0.00 0.00 0.01
r"ﬁ MP-10 | 011 0.11 0.10 0.06 0.05 0.08 0.00- 0.0C 0.08
L MP - 11 0.04 0.04 008 | 005 0.05 p.os | 005 .0.06 0.07
o MP - 12 011 | 010 - 0.12 0.10 0.10 0.10 0.10 0.11 0.12
"MP-13 | 010 0.00 0.08 0.08 0.10 0.11 0.04 0.11 0.11
MP - 14 0.05 0.00 0.04 . 004 | 003 0.04 0.03 0.05 0.05
MP - 15 0.00 | 004 0.00 0.03 0.00 0.00 0.00 0.04 | 0.01
_ MP-16 | 0.18 0.00 - 0.00 0.00 0.00 0.08 0.04 0.00 0.02
o MP - 17 0.1 0.04 0.11 0.10 .00 0.11 0.11 012 |- 0.12
l : - MP- 18 002 | 004 | 001 | 0.2 0.02 0.02 0.02 0.04. 0.03
- MP - 19 0.03 0.05 0.11 0.02 . 0.02 0.06 0.03 | 0.04 0.05
MP - 20 0.08 003 | 000 | 0DoO 0.00 0.04 0.03 0.07 0.03 -
~ Average 0.16 0.07 0.08 | 0.07 | o007 0.08 '0.08 0.10 | 0.0
x .
B
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L 1

[aias]
by
p




3 4

NP

i

LI

y .

i

‘Measurements taken at 2.5 feet bgs
Values measured in inches of water

Tab.lé 7: 1999 Vacuum Monitoring Field Data

Week2 Week3 Monthi Month2 Month3 Month4 Nonth 5

[y

£

1

17

Monitoring Heour 4 Day5s _
Point 5/3/99 5/8/99  5/18/99 5/26/99  6/7/99  7/12/99 8/11/99 _ 8/31/99 10/26/99 Average -
MP - 1 0.10 0.09 0.11 0:09 .} 0.09 0.09 0.08 0.11 0.09 0.09
MP -2 0.10 0.26 . 0.30 022 D.21 0.24 022 0.28 0.23 0.23
MP -3 0.14 0.14 0.17 0:18 .0.15 0.14 014 | 0.13 . 0.11 0.14
MP -4 F . 0.22 | 0.24 023 0.22 0.20 0.20 | 0.21 -0.19 0.21
MP -5 F 0.00 0.00 0.00 0.12. 015 0.16 0.00. 0.10 -0.06
MP -6 F 0.28 0.28 . 0.31 0.30 0.28 026 | 053 0.28 -0.29
MP-7 0.00 0.00 0.14- 000 0.00 0.00 0.11 0.10. F 0.04,-
MP - 8 0.22 0.21 0.22 0.23 0.21 ' 0.21 0.20 022 -1 0.2t 0.21
MP -9 0.00 0.01 0.00 0.00 0.02 0.07 0.06 0.00 0.04 0.02
MP =10 0.15 0.00 0.20 0.18 0.18 0.15 0.13 0.16 F- 0.16
MP - 11 0.02 0.01 0.06 0.00 - 0.00 0.08 0.00 0.00 0.00 | o001
MP - 12 000 | 012 0.14 011 |- 011 | 012 0.11 0.11. 011 | 0.11
MP - 13 0.10 0.11 014 012 . 011 | 012 010 0.03 0.11 0.11
MP - 14 0.05 | 007 0.05 0.06 0.07 0.06 0.05 0.03 | 0.06 006
MP - 15 S 0.07° 0.06 0.16 0.07 0.07- | 000 0.07 . 0.00 0.08 0.06
MP - 16 0.08 0.09 010 0.09 | - 0.08 - 0.08 " 0.07 . 007 | 008 -0.08
MP - 17 F 0.02 0.18 0.15 - 0.15 0.14 0.13 0.14 0.14 0.14
MP-18" - 0.0B. 0.05 0.10 0.08 0.07 " 0.05 0.08 0.0 0.06 0.0
MP - 19 0.06 0.00 0.05. 0.07 | 007 | 087 0.05 0.05 0.08 0.06
MP - 20 0.08 "0.08 0.00 000 | -0.05- 0.08 0.07 0.07 0.06 0.06

_Average 0.08 0.09 0.13 0.1 0.11 0.12 0.11 0.1 .11 0.11

Measurements taken at 2.5 feet bgs
Values measured in inches of water

Monitoring  Hour 4 Day5 = Week2 Week3 Month1 Month2 Month3 Month4 Month 5
Point 5/3/99 _ 5/8/99  5/18/99  5/26/99  &/7/99  7/12/99 _8/11/99 _ 8/31/99 10/26/99 Average
MP - 1 0.02 0.09 0.11 0:10 0.10 0.09 0.07 |- 010 0.09 | 0.09 .
MP -2 0.00 0.24 0.25 0.21 0.23 0.22 0.21 0.08 0.11 0.18
MP -3 0.14 . 0.16 0.17 0.15. 0.16 0.15 016 - | 0.15 010 0.15
MP-4 | 0.00 0.21 0.32 (.28 0.22° 0.20 0.00 0.21 .00 0.16
MF -5 0.00 0.00 0.00 0.00 0.00 0.00 | 014 0.00 0.10 0.01
MP-6 0.00 0.26 0.28 0.29 0.24 0.25 0.24 0.25 0.17 0.24
MP-7 0.00 0.00 0.00 C 014 0.12 0.13 0.12 D.10 F 0.08
MP-8 0.24 0,21 0,22 0.21 0.21 0.21 0.20 D.22 .20 0.21
MP -8 0.00 0.00 0.00 0.00 0.04 0.06 0.06 0.00 (.01 0.02
MP - 10 0.30 0.14 0.06' 0.08 0.12 0:15 013 S 0.17 F 0.13
MP - 11 0.00 0.01 0.02 0.09 0.09 0.08 0.00 0.00 .00 003
MP - 12 0.12 0.11 0.03 -0.11 0.11 0.12 0.11 0.10 010 0.11
MP - 13 0.10 0.11 0.13 0.11 0.12 0.11 0.11 0.11 11 0.1
MP - 14 0.06 . 0.08 0.0 0.08 0.08 0.07 0.06° 0.05 .07 0.07
MP - 15 0.00 0.06 0.14 0.07 0.07 0.07 0.06 0.05 F 0.06
MP - 16 0.07 0.08 0.10 0.10 0.09 " 0.07 0.07 0.00 (.08 0.08
"MP - 17 0.00 0.91 0.34 013 0.13 0.13 0.12 0.14 . 017 0.17
MP - 18. 0.00 0.09 0.09 0.09 0.05 0.06 0.06 0.00 0.06 0.06
MP - 19 006 | 0.00 - 0.07 0.10 0.09 0.07 0.05 0.07 " 0.07 . 0.07
MP - 20 .00 0.00 0.12 0.1 0.11 0.08 0.07 0.07 0.07 0.07

Average 0.06 0.14 0.13 0.12 0.12 0.12 0.10 0.09 0.09

F = Frozen or Faulty Monitoring Point

0-11
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Table 8: 1998 Soil Moisture Monitoring Field Data

Week 2 Week 3 Month1 -Month 2

Moisture Pre Start Hour4  Day1 -Day2 Days
Sensor  9/11/98 9/15/98 9/16/98 9/17/98 9/21/98 9/28/98 10-5-98 10/14/98 11/3/98
H1 (%) 96.2 -y 955 | 955 | 955 954 | 952 951- [ 946. | 946 |
H2 (%) | 96.6 95.7 95.7 958 | 956 95.3 952 | 947, 94.4
H3 (%) 96.2 958 | 958 958 | 954 | 954 | 9853 | 948 | 946
H4 (%) 96.4 96.0 | 96.0 96.0 | 954 955 | 954 94.8 ). 946 .
H5 (%) 96.2 956 | 956 | 954 | 951 95.1 95.0 94.5 94.3
H6 (%) 96.4 '96.1 96.1 96.0- [ 958 95.4 95.4 948 946 |
H7 (%) 96.2 | 958 95.8 95.6 95.2 95.1 9511 945 | 946 |
Average 96.3 95.8 95.8 95.7 | 954 | 95.3 95.2 94.7. | 945

Soil Gradation

Moisture content at which irrigation is needed (% Saturation).

Fine Sail - 60-80 :
- Medium Sail - 70-88 ‘
Coarse Soil 80-90
' Average Soil Moisture % Saturation in the Treatment Area
96.50 ‘
=
5 w00 I
®
S 95504 -
@
w 95.00 +
5
B v450 1
g ;
= g4.00 +
=
93.50 - — — — . : fom .
Pre Start  Hour4 Day 1 - Day2 Day5 Week2  Week3 Monthl Month2
9M11/98  9/15/98  9M16/98  9/17/98  9/21/98  9/28/98  10-5-98  10/14/98  11/3/98
Time
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Table 9: 1999 Soil Moisture Monitoring Fieid Data

Moisture Hour4 ° Day1 Day5 = Week2 Week'3 Month1 Month2 Month3 Month4  Month 5

Sensor - 5/3/99  5/4/99  5/8/99  5/18/99 5/26/99  6/7/99  7/12/99  8M1/99  8/31/99 - 10/26/99
H1(%) | 930 93.2 93.7 941 | 943 | 956 | F F . F . - F

H2 (%) F F F F F F F F F | . F
H3(%) | 942 | 942 3.8 | 945 | 947 85.5 96.1 85.8 85.5. 93.4 .
H4 (%) 94.0 94 1 93.9 .93'9 F F- |l F "~ F F  F

H5 (%) 939 93.9 94.2 94.6 94.8 956 | 961 958 95.6 93.6
H6 (%) 95.2 95.2 94.8 852 | 952 96.0 | 965 96.3 959 | 938
H7 (%). F F | F F_. F_ F F F F F
Average | 941 94.1 94.1 945 | 94.8 957 | 96.2 | 96.0 95.7 93.6

F = Frozen or Faulty Moisture indicator

.Soil Gradation -

Fine Soil
Medium Soil
Coarse Soil.

Moisture content at which irrigation is needed (% Saturation)

% Moisture Saturation

60-80
70-88
80-80
‘Average Soil Moisture % Saturation in the Treatment Area
96,50
96.00 +
95.50 +
95.00 |
94.50
94.00
9350 1
93.00 - .
9250
92.00 : : : ; : ; :
< N o (=] - =]
=¢ 2 %2 T8 28 g 8 28 g 28
R g AL o © [T .~ = = =3 =
TS =R} ira) @ 2N S = S - 5o 5 O Ed
=25 2.5 =© -OER =3 =0 =3
Time
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This report presents the chemical results obtained during the subsurface chemical investigation
for the Ruff Road fire training area. The investigation was requested by Programs and Proj ect
Management Division, Military Branch of the Alaska District, U.S. Army Corps of Engineers
(USACE), and performed in November 1999, by the Engineering Services Branch of the Alaska
District, USACE.

Twenty borings were drilled, in a grid pattern covering the Ruff Road fire traamng area
bioremediation site, to a depth of approximately 10 feet. Soil samples were collected and :
screened for fuel contaminants near the soil surface, at approximately 5 feet, and approximately -
10 feet. All samples collected at the site were submitted for laboratory analysis and tested for
gasoline range organics (GRO), diesel range organics (DRO), residual range organics (RRO),
benzene, toluene, ethylbenzene, xylenes (BTEX). All samples wete field screened with a
photommzatlon detector (PID) and visual/olfactory i inspection of the sample. Samples that
exhibited signs of contamination were also-tested for polyaromatlc hydrocarbons (PAHS)

At the tzme thls report was drafted, a decxslon had not been made as to What cleanup levels wﬂl
be used for the site. Since the cleanup levels are not known, this report compared the chemical |
results of the sampling event to the most conservative 18 AAC 75 regulations considered to

apply, which were ADEC Method One (Category B), and Method Two (Migration to

Groundwater in the Under 40 Inch Zone). GRO, DRO, and benzene were detected at the project -
site at concentrations exceeding these cleanup levels. If these cleanup levels are used for this~ -
project, a large volume of soil will require additional treatment. Alternatively, if it is determined _
that migration to groundwater is not a complete pathway to any potential receptors, Method Two,
Migration to Groundwater cleanup levels may not be applied to the site. If it is determined that i
Method Two, Migration to Groundwater does. not apply, and Method Two, Inhalation or

~ Ingestion cleanup levels are used, the site would be eligible for closure, as no contaminant -

concentrations reported during this investigation exceeded Inhal_atlon or Ingestion cleanup levels..
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The purpose of the chemical investigation was to determine the current extent of petroleum, oil,

and lubricant (POL) contamination at the Ruff Road fire training area bioremediation project.

The information is to be used to determine whether the bioremediation‘project has reduced POL
contamination at the site to the point that the site can be closed. If there is still contamination
above regulatory limits, then these chemical results will be used to determine whether the
bioremediation system should be operated for another season, or if some other action should be
taken, such as excavation and thermal treatment of the remaining contaminated soil. At the time
this report was drafted, a decision had not been made as to what the cleanup levels should be

used. Since the cleanup levels are not known, this report will compare the chemical results of

the sampling event to the most conservative 18 AAC 75 regulations that could apply.

3.1 Locaﬁon

The proj ect area is on Fort Richardson, Alaska. Fort Richardson encompasses approximately’
60,000 acres (94 square miles). It is in south-central Alaska, Northeast of Anchorage. The post
is bounded on the east by the Chugach Mountains (Chugach State Park), on the north by the
Knik Arm of Cook Inlet, on the west by Elmendorf Air Force Base and the city of Anchorage,

and on the south by privately owned lands. The Ruff Road fire training area (RRFTA) is located o

east of Bryant Airfield near the Glenn Highway (see Figures 1 and 2).
3.2 Site History

The site consists of an area used for fire fighting exercises from the 1940's to 1980. The
exercises involved applying fuels and other waste combustible liquids to an unlined earthen pit,.
igniting the fuels, and extinguishing the resulting fires with water. The fire training area began

~operations during initial establishment of the Post approximately 1940, and it was used until

1980 to conduct exercises for training fire department and rescue crews. The fire training
exercises were conducted by saturating unlined excavations with water, pumping fuel into the
excavation, and igniting the fuel. Petroleum fuel products burned during the fire training
exercises included jet fuel, waste oil, diesel, brake fluid, and solvents. Based on the assumption
that 1,500 to 2,300 gallons of combustible material were burned annually at this site,
approximately 85,500 gallons of wastes were burned and disposed of at the fire fraining area. .
The former fire training area has been estimated to be an area of petroleum-stained soil
approximately 50 feet in diameter. In 1991, the original road in the area was demolished and the -
present Ruff Road was constructed. The charred debris associated with the fire training area was
removed at that time. In 1994, the fire training area was filled with approximately 18§ inches of
soil and regraded. During the winter of 1994, the National Guard parked vehicles at the present
site. No visual evidence of the fire tra.mlng drea remained at that time.

The: treatment system demonstratlon project was Implemented in the early summer of 1998. Its
purpose was to remove volatile fuel and organic compounds through enhanced biologrzcal
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- degradation while extracting air from the near surface soils of the treatment area. The treatment :

area covers a rectangular area-of 175 by 190 feet (approximately 3/4 acre). Three horizontal
wells were installed to a depth of about 5 feet below ground surface (bgs). The 3 wells are
spaced at about 50 feet on center. Four passive air infiltration galleries run parallel to and on
‘both sides of the 3 horizontal wells. In addition, 7 moisture sensors and 40 monitoring points
were installed in the treatment area. After the installation of the horizontal wells, air infiltration
galleries, moisture sensors, and monitoring points, the area was covered by a 30-mil
geomembrane, which was overlain by 1 foot of silty sand to protect the liner. This was doneto .
prevent disruption of the system by uncontrolled air infiltration from the surface. Figure 2 shows K
some of these various components at the project site. System startup was performed on 3 May -
1999. The system operated continuously until 26 October 1999, at which time the system was
shut down for the season and winterized.

3.3 General Geology

Fort Richardson lies within the-upper Cook Inlet region, an area influenced by intense, ongoing
tectonic activity, and by the interplay of glacial events and sea level changes ‘during the
Pleistocene, In general, the geology at Fort Richadson consists primarily of glacial deposits -
complicated by marine and alluvial sediments, Together, these: deposits form a 300. to-400-foot

_layer over bedrock conslstmg of densely consohdated siltstone, sandstone coal, and '>h31e

The project site is near the southern margin of the Elmendorf Moraine, a terminal moraine

running northeast to southwest across the base. This feature consists of unconsolidated glacial till -

with poorly sorted boulders, gravel, sand and silt. South of the moraine are alluvial and glacial
deposits of the outwash plain.

3.4 Surface and Ground Water

The primary surface drainage features of Fort Richardson are Eagle River and Ship (‘reek which
originate in the Chugach Mountains and flow westerly across the installation into Knik Arm of
Cook Inlet. The project site is in an area used for gravel excavation, and is surrounded by
relatively undisturbed forested areas. There is a small pond approximately 600 feet from the
southwest corner of the former fire training area. Ground water occurs from 140 to. 153 feet bgs ‘
and within the unconfined sandy gravel aquifer and flows ma westerly dlrectlon '
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Sampling activities began on 09 November 1999, and ended on 17 November 1999, All
fieldwork was conducted by CEPOA-EN-ES personnel including Bill Tester (driller), Larry .
- McCain (driller assistant), James Robsen (geotechnical engineer), and Doug Deters (chemist).

Twenty borings were drilled to a depth of approximately 10 feet. These borings are arranged ina -
grid pattern that covers the project area (Figure 3). The drilling was done with a mobjle’ drill rig, -
mounted on an all-terrain vehicle. Hollow stem augers (8 inch), A-rod, 300 pound slide hammer :
and a 3 inch by 2 foot steel split spoon were used for collecting soil. Samples near the surface
were sampled directly from the sidewalls of the borings at a point below the existing '
geomembrane (approximately. 2 feet). Subsurface sampling was performed using hollow stem
augers and a split spoon. Subsurface soil samples were collecteéd with a split spoon at :
approximately 5 and 10 feet bgs. Upon retrieval from the boring, a preliminary PID reading was
taken from the end of the split spoon. All samples collected at the site were submitted for .
laboratory analysis and tested for gasoline range organics (GRO), diesel range organics (DRO), - -
residual range organics (RRO), benzene, toluene, ethylbenzene, and xylenes (BTEX). Samples -
that exhibited signs of contamination were also tested for polyaromatic hydrocarbons (PAHs). .
Samples were analyzed by the following methods: :
GRO by State of Alaska Method AK101
DRO by State of Alaska Method AK102
RRO by State of Alaska Method AK103
BTEX by EPA Method 8021B (Modified)
PAHs by EPA Method 8270C

Soil samples were collected immediately after opening the split spoon. A stainless stzel speon -
was used to transfer soil from the split spoon into the appropriate containers provided by the
laboratory. A new, clean, spoon was used for each sample. The samples were collected in the
following order: GRO/BTEX, PAHs, DRO, RRO.

Field notes and observations are summarized in the field-log summary contained in Appendix A
to this report. Additional information and observations associated with the borings is provided in -
the boring logs contained in Appendix B. _ :

Primary samples were packaged and shipped to Sound Analytical Services (SAS) in Tacoma
Washington for chemical analyses.- Quality assurance duplicate samples were sent to Columbia
Analytical Services (CAS) and analyzed by their Anchorage (Alaska) and Kelso (Washington)
laboratories. Complete data packages are on file at the Alaska District U.S. Army Corps of -

-Engineers. :
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5.1 Chemical Results

The ADEC regulatory cleanup levels that will be used for site closure have not yetbeen
determined. This report will.compare the chemical results of this project against the most_

conservative ADEC 18 AAC 75 regulatory limits that are thought might realistically apply to the '.

site. For GRO, DRO, and RRO, the results are compared against 18 AAC 75 Method One,

Category B regulatory limits. For BTEX and PAHs, the results are compared against 18 AAC 75

Method Two, Soil Cleanup Levels Table (Migration to Groundwater in the Under 40 Inch Zone).
Table 1 summarizes the Maximum Contaminant Level (MCL) that was used for each analyte and
the regulation that was used to derive that value.

e

’ ! e e S N A e T W A s AR l»«i.at::m R sk B s R R i
GRO 100 mg/kg 18 AAC 75 Method One - Petroleum Hydrocarbon
DRO ‘ 200 mg/kg | Soil Levels in Non-Arctic Zones (Category B)
RRO 2000 mg/kg 7 ‘ A

_ . 18 AAC 75 Method Two - Soil Cleanup Levels
.Se_e Ta.l?le in Table (Migration to Groundwater in the Under 40
PAHs - Regulations for Inch Zone)
Individual Values -
Benzene 0.02 mg/kg |
Toluene 5.4 ma/kg
Ethylbenzene | 5.5 mg/kg

[ Total Xylenes |78 mg/kg _

Contaminants exceeding MCLs are identified in the following sections and included in Appendix | .
D. In addition, Figure 4 shows the GRO, DRO, RRO, and BTEX sampling results in relation to - -

where the samples were collected at the project site. Values that exceed MCLs are identified in _
bold type in the figure. ' ' '

5.1.1 GRO

GRO was detected in 51 of 59 samples analyzed (60 samples were collected, but one sample -
container broke before shipment). However, GRO results for thirteen samples (99RRFS02SL
through 99RRFS15SL) are attributed to method blank contamination, and should not be
considered present in the sample. GRO exceeding the regulatory level of 100 mg/kg was
detected in 2 samples from AP-4076, at approximately 370 mg/kg and 1500 mg/kg. GRO was

detected below the regulatory level in 49 samples, at estimated concentrations ranging from 0.7 . .

mg/kg to 60 mg/kg. Method reporting limits (MRLSs) for GRO are all well below the ADEC
regulatory level used in this report. The majority of the GRO data for this project has been . .
qualified as estimated by the chemical data quality review, but is considered usable for this

report. Section 5.2 explains in further detail why the data Was.quali_ﬁed.;_”_ L

10

PETTIEIR R LR WO T RPN



,..-'-} .

.

Rt

S T A T S T S

(1 1)

[

o T T |

L]

o

{7

1 {3

]

5.1.2 DRO -

DRO was detected in 25 of 60 samples. DRO exceedmg the regulatory level of 200 mg/kg was
detected in 7 samples from 4 boreholes (AP-4066, AP-4076, AP-4077, AP-4078), at estimated _
concentrations of 260 mg/kg to 6100 mg/kg. DRO was detected below the regulatory level in 18
samples, at estimated concentrations ranging from 2 mg/kg to 140 mg/kg. MRLs for DRO are
all well below the ADEC regulatory level used in this report. The majority of the data has been -
qualified as estimated by the chemical data quality review, but is considered usable for the ‘
purpose of this report. Section 5.2 explains in further detail why the data was qualified.

51.3 RRO

RRO was detected in 29 of 60 samples Concenlratlons ranged from an estlmated 20 mgkgto
an estimated 720 mg/kg. All samples are well below the regulatory level of 2000 mg/kg. MRLs -
for RRO are all well below the ADEC regulatory level used in this report. The majority of the

data has been qualified as estimated by the chemical data quality review, but is considered usable
for the purpose of this report. Section 5.2 explains in further detail why the data was qualified. =

5.1.4 BTEX

Benzene was detected in 6 of 59 samples (60 samples. were collected, but one sample container

- broke before shipment). Of these 6 detected, 5. exceeded the regulatory level of 0.02 mg/kg, with -

concentrations ranging from an estimated 0.037 mg/kg to an estimated 1.4 mg/kg. MRLs for 55
of 59 benzene samples were higher than the regulatory level used in this report, however, method -
detection limits (MDL) were typically tenfold lower than the regulatory level. If benzene was .
detected below the MRL and above the MDL, it would have been reported by the Iab asan .
estimated value. Toluene, ethylbenzene, and/or xylenes were detected in 24 of 59 samples, but -
all were at concentrations lower than regulatory levels. MRLs for toluene, ethylbenzene, and
xylenes were all well below the regulatory level used in this report. All BTEX data has been
qualified as estimated by the chemical data quality review, but is considered usable for the
purpose of this report. Section 5.2 explains in further detail why the data was qualified.

51.5 PAHs

Soil samples that exhibited the greatest signs of contamination (during collection of the samples). .

were tested for PAHs. Low levels of various PAHs were detected in 3 samples from 2 boreholes - |

(AP-4076 and AP-4077). All PAHs were well below regulatory levels used for this project. The
highest detected values were 6.9 mg/kg for 2-methylnaphthalene and 3.2 mg/kg for naphthalene
(both from AP-4076, 9.5 feet bgs). MRLs for all PAHs are all well below the ADEC regulatory -
levels used in this report. All PAH data has been qualified as estimated by the chemical data
quality review, but is considered usable for the purpose of this report. Section 5.2 explainsin .
further detail why the data was quahﬁed Complete quallﬁed PAH results are prov1ded in
Appendix D.

11
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52 Quality Assurance and Quality Control
5.2.1 Data Quality Review

Laboratory results were sent to Ethix, in Modesto California, for independent chemical data
quality review. The review included evaluation of sample collection, holding times, field,
laboratory, and method blanks (to assess cross-contamination), sample duplicates (to assess
precision), laboratory control samples (to assess accuracy) and matrix spike/matrix spike s
duplicate and surrogate recoveries ( to assess matrix effect). The Chemical Data Quality Review
Report is summarized in Section 5.2, and included as Appendix C to this report. The complete -
set of reviewed analytical results is mcluded as Appendix D to this report.

5.2.1.1 Overall Assessment of GRO Data

Due to no surrogate recovery, the gasoline range organics result for sample 99RRFS57SL was -
rejected. Due to poor laboratory control sample accuracy, the gasoline range organics result for
sample 99RRFSO1SL was rejected. Rejected data are unusable for any purpose.. Due to method -
blank contamination, gasoline range organics results for thirteen samples were qualified as '
nondetected. Due to temperature exceedance, GRO results for sixty-eight samples were
qualified as estimated. State of Alaska GRO soil method states that the sample temperature
should be kept below 25°C (not 4°C +/-2°C) and therefore should not have been flagged by the
data reviewer. Due to poor surrogate recovery, gasoline range organics results for ten samples
were qualified as estimated. Due to poor laboratory control sample accuracy, results for thirteen -
samples were qualified as estimated. Due to calibration range exceedance, the gasoline range
organics result for one sample was qualified as estimated. Estimated data are useable for limited
purposes. Sample 99RRFS61SL was reanalyzed at a dilution, due to calibration range
exceedance. Results from the diluted analysis should be used as the final validated result. -

5.2.1.2 Overall Assessment of DRO Data

Due to temperature exceedance, diesel range orgamcs results for sixty-six samples were qualified
as estimated. Estimated data are useable for project purposes.

5.2.1.3 Overall Assessment of RRQO Data

Due to temperature exceedance, residual range organics results for sixty-six samples were
qualified as estimated. Due to no surrogate recovery, detected results for two samples were
qualified as estimated. Estimated data are useable for project purposes.

5.2.1.4 Overall Assessment of BTEX Data

Due to no surrogate recovery, BTEX results for sample 99RRFS60SL were rejected. Rejected
data are unusable for any purpose. Due to temperature exceedance, BTEX results for sixty-eight
samples were qualified as estimated. Due to holding time exceedance, BTEX results for forty- -
six samples were qualified as estimated. Of these 46 samples, 43 exceeded the holding time by

one day, and 3 exceeded the holding time by 3 days. These samples should be considered biased - -
-low, but usable for the purposes of this report. Due to poor MS/MSD precision, tolusne for one

sample was quahﬁed as estimated. Samples 99RRFS6ISL and 99RRFS62SL were reanalyzed at. .




Ed

T

i

I

i

7

£

{773

1

e I s TR

B

1

€1 €

B I

£ 1

73

i

a dilution due to o-xylene exceeding the calibration range. Results for all other compounds
should be used from the original and the diluted analysis should be used as the final validated
results for o-xylene, :

5.2.1.5 Overall Assessment of PAHs Data

Due to method blank contamination, the dibenzo(a,h)anthracene result for one sample was _
qualified as nondetected. Due to temperature exceedance, semivolatiles organics results for nine -
samples were quallﬁed as estimated. Estlmated data are useable for limited purposes.

5.2.1.6 Overall Assessment of Cooler Temperatures

Samples 99RRFSOI through 99RRFS25 to SAS (pnmery laboratory) were ﬂagged as estimated
due to temperature blanks arriving at their lab at 0°C. The cooler temperature was measured to -
be 4°C. Data flagged by data quality review as estimated due to temperature range exceedance
should be considered usable for this report, as the cooler temperature was within the acceptable
temperature range of 4°C+2°C.

Samples 99RRFS26 through 99RRFS37 to SAS were flagged as estimated due to temperature .~
blanks arriving at their lab at 0°C. The cooler temperature was measured to be 2°C. Data o
flagged by data quality review as estimated due to temperature range exceedance should be
considered usable for this report, as the cooler temperature was W1th1n the acceptable

" temperature range of 4°C+2°C.

Samples 99RRFS38 through 99RRFS56 to SAS were flagged as estimated due to temperature
blanks arriving at their lab at 1°C. The cooler temperature was measured to be 2°C. Data
flagged by data quality review as estimated due to temperature range exceedance should be -
considered usable for this report, as the cooler temperature was within the acceptable
temperature range of 4°C£2°C.

Samples 99RRFS57 through 99RRFS73 to SAS were flagged as estimated due to temperature .~
blanks arriving at their lab at 1°C. The cooler temperature was measured to be 1°C. Although-
the cooler temperature is slightly below the acceptable temperature range of 49°C+2°C, none of .
the samples was noted to be frozen, therefore data flagged by data quality review as ¢ stlmated
due to temperature range exceedance will be considered usable for this report.

5.2.2 Duplicate Samples

Duplicate samples submitted for analysis by the Quality Assurance (QA) laboratory and bhnd
duplicate samples submitted to the primary laboratory were collected for 6 of the 60 primary
samples analyzed.  The-intra and inter laboratory data for a sample must be within a factor of
five for results to be considered in agreement. The primary and QA laboratories MDL/MRL

must be within a factor of 10 to be considered comparable. Results reported by the primary and . .. R

referee laboratories were in agreement except the following: The primary/QC/QA duplicate
samples for RRO at AP-4072 (4.5 feet bgs) differed by over a factor of 5, and are considered in -
major disagreement. The primary/QC/QA duplicate samples for DRO at AP- -4074 (9.5 feet bgs) .-
differed by over a factor of 10, and are considered in major disagreement. The primary/QC/QA - -

13
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duplicate samples for the polyaromatic hydrocarbon anthracene at AP-4076 (4.5 feet bgs)
differed by over a factor of 5, and are considered in major disagreement. The primary/QC/QA
-duplicate samples for benzene at AP-4076 (9.5 feet bgs) differed by over a- factor of 10, and are
.considered in major disagreement.

In order to approximate the extents of the current contamination at the project site, an estimate
needs to be made as to how far away from a contaminated borehole should the soils still be
assumed contaminated. ‘We can reasonably assume that the soil surrounding a POL '
contaminated borehole will have similar POL concentrations to the samples collected from the
boreholes, and likewise, the soil surrounding a 'clean’ borehole should also be 'clean'. Flgures
containing isopack lines have been generated to illustrate the probable areas of contamination.
These rough estimates of the contamination exceeding ADEC Method One, Category B (for

. GROand DRO), and ADEC Method Two, Migration to Groundwater in the Under 40 Inch Zone

(for benzene), , have been plotted on Figures 5 - 14. If these cleanup levels are used for this -
project, then there is a large volume of soil that would still need to be treated. Another optmn N
would be to demonstrate that migration to groundwater is not a pathway to any potential
receptor, and therefore not be required to use Method Two, Migration to Groundwater cleanup -
levels. In Dowl/Ogden's Final Work Plan, they state:

"Contaminants were detected in surface and subsurface soil. Off-site contaminant
transport through surface runoff and windblown particulates is possible, but not
expected to contribute significantly to contaminant transport from the site. The
absence of site-related contaminants in the surface water and sediment samples
collected at the nearby ponds substantiates the conclusion that surface water runoff
and particulate transport are not migration pathways of concern at the Fire Training
Area. The RI conducted transport modeling of petroleum constituents in the .
subsurface soil. The model predicted that petroleum contaminants will migrate
approximately 10 feet vertically from their present location over a 90-year period-
‘and that groundwater would not likely be impacted. Based on this result and the
absence of contaminants in groundwater samples collected at the site, groundwater is -
‘not a contaminant migration pathway."

If it is agreed that Method Two, Migration to Groundwater does not apply, and Method Two,

Inhalation or Ingestion cleanup levels were to be used instead, then the site would be eligible for
closure, as no contaminants detected at the project site exceeded these cleanup levels. '

4
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18 AAC 75 Oil and Hazardous Substances Pollution Control Regulatmns effective October 1,
1999.

DOWL/Ogden Joint Venture. "Draft 1999 System Monitoring Report, Treatment System
Demonstrations and Design Verification Study, Ruff and Roosevelt Road, Fort.
Richardson, Alaska”. Prepared for Alaska District Corps of Engineers. January 2000.

DOWL/Ogden Joint Venture. "Final Work Plan, Treatment System .Demonétrations and Design
Verification Study, Ruff and Roosevelt Road, Fort Richardson, Alaska". Prepared for
Alaska District Corps of Engineers. March 1998.

U.S. Air Force, "Elmendorf AFB OU6 Remedial Investlgatloaneaslblhty Study (Fmal) "
January 1996.

i6







(1

3

£

[ ]

S T

3

-}

i

S T

]

3

™

£y 73 0

L]

- FINAL WORK PLAN

TREATMENT SYSTEMS DEMONSTRATIONS AND _
DESIGN VERIFICATION STUDY " o
RUFF AND ROOSEVELT ROAD, FT. RICHARDSON ALASKA o

DACAS5-95-D-0008 -
DELIVERY ORDER No. 0026 |

Prepared for:

- US. Department of the Army
“Corps of Engineers
North Pacific Division
P.O. Box 898 C
Anchorage Alaska 99506 0898

Prepared by:

DOWL/Ogden Joint Venture
4040 B Street
Anchorage, Alaska 99503

(907) 562-2000 -

March 1998
W.0.D56177




1

£)

3

.3 EC

.

Vb

el

P

-

i

3

i

FINAL DACAR5-95-D-0008, D.0O.0026
Work Plan Treatment Systems Demonstrations & Design Verification Studv
TABLE OF CONTENTS
Page
1.0 INTRODUCTION .ottt I-1
1.1 Authorization and Objective.............. e ian e s et 1-1
1.2 LOCAHON 1ot oo e r e v ebars e dannt et ant e s e 1-1
1.3 Summary of Site Characteristics..........ooovvovenooo.. emureeeen e reeetataeaeeaaren e eenaen . 1-3
2.1 Summary of Previous Site Investigations .....ooooooooooooooo 2-1
2.2 Treatment Systems Demonstration Study......... RPN 243
2.2.1 Key Design Critéria ............ U SV ST, reaeieees e 223
222 Compliance with Alaska Department of Envuonmental .
Conservation Regulations ... ... eoveeeeeeeeee oo, S eresene 2-4
3.0 SCOPE OF WORK ....oioiemeeeeiee e S, eeereneee 3-1
3.1 Summary of Project Methodology (RRFTA) oo e b 3-1
3.2 Summary of Project Methodology (RRTSL)....e.ovooveermoeeo TR &
3.3 Project Scheduling ... ettt 3
3.4 PEIMtS cooviieeece e RO O ST e 3-
40  TREATMENT SYSTEM INSTALLATION PLAN ... oo 4-
4.1 Mobilization/Demobilization............. ettt e b e e b b eaen 4.1
4.2 Excavation and Placement of Piping, Enclosures, Groutmg, -
-and Consolidation of Sedlments ..................................................................... 4-1 ‘
43  Field Documentation... .........oocoviosceeeeeeeeememee oo 4-2 -
- 4.3.1 Field Logbooks ........coecenne... e oot e e et e b s 4-2 -
4.3.2  Project Field FOIMS .ot 42D _
5.0 SAMPLING AND ANALYSISPLAN ..o et ererere o e e -1
5.1 Field Sampling Plan..............coocooeiee ettt e et a [SURORON 3-1
5.1.1 Summary of Project MOMTOTING «.v.ovooovovoeeeeeeeoeee v 52
5.1.2 Bio-venting Momtormg and Sampling Program .................... ereeaen 5-9
5,13 REPOING.oreemeee oo 5-15
: 3.1.4 Monitoring, Sampling, and Analytlcal Methodologies........ eereearin 5-16
'5.2. Quality Assurance Project Plan ..........cocoooeovooo T 5-18+
- 5.2.1 Project Overview ................. e en e et e e ee et ne bt aeeb e b b eee e sa 5-18-
52.2 Program Approach ............ocoooeoeoeommoeeoeoio 5-19
5.2.3  Project Organization and Responsibilities ........o.oooooooroo w2 5-19
5.2.4  Quality Assurance Objectives for Measurement of Data............... 5-22 -
- 5.2.5 Quality Control Samples.........ooooovoveoooeeoeioeooe 5-26
5.2.6 Laboratory Quality Control for Air Sampling, SVE System ........... 526
5.2.7  Field Procedures......c.ou. veeeiu oo eoeeeseooooooo 5-3F 0
- 5.2.8 Sample Collection and Management ... 5235
52.9 Data REPOITNG oo e 5-38 -
6.0 WASTE MANAGEMENT cc..ooommmmminioeo 6-1
6.1 Miscellaneous Decontamma’uon Trash....coeeeeiienn. e b 6-1
6.2 Other Wastes ................................................................................................... 6-1
7.0 REFERENCES ...l et eeeteeoee et oo 7-1



e

{1

i

]

[

3

£

(3

i3

{731

£

S T 3

i

"

3

Appendix F

FINAL ' DACARBS- 95—D-0008 D 0.0026
Work Plan Treatment Svstems Demonstrations & Design Ver:ﬁcauon Smdx R
LIST OF TABLES - |
. Table 5-1 System Monitoring and Sampling Program Parameters :
Table-5-2 Monitoring and Sampling Stages :
Table 5-3 Data Quality Objectives
~ Table 5-4 Surrogates
Table 5-5 Sample Containers, Preservation, and I—Ioldmg T1me
APPENDICES
Appendix A Design Drawmgs (RRFT A and RRTSL) .
Appendix B - Standard Operating Procedures (SOP’S)
Appendix C Standard Project Forms
Appendix D Scope of Work
Appendix E - Calculations

Annotated Review Comments -

-ii-




e

(-

i

£ 17

L |

S N

-

073

{

R I

.

I

-

FINAL DACA85-95-D-0008. D.0.0026
Work Plan _Treatment Systems Demonstrations & Design Verification Studv

LIST OF ACRONYMS AND ABBREVIATIONS

ADCOE. ...t RS U.S. Ammy Corps of Engineers (Alaska District)
ADEC... e e Alaska Department of Environmental Conservation
ADSCPT ........................... et A dvanced Dramage System Corrugated Plastic Tubing
DS e ceeeriseienieneee . Below Ground Surface
BTEX e, Benzene Toluene Ethylbenzene. Xylene
'CERCL_A .................. Comprehenswe Envnonmental Response Compensation & Liability Act =~
CO2 evsreeeerenn-carbomn dioxide
COR e ettt Contractmg Ofﬁcer Representative '
DoD .. Department of Defense '~ . =
C DOT oo ees etert et etan s et et sebe e eeen Seraed st b Lrenet s e e seeri e Departmeﬁnt of Transportation'.. = =
DPW..oorererierivnene e [T Department of Public Works
DRO .t rce s e e Diesel Range Organics © .~
e e e e et e renteeras e eaes cubic feet per minute . -
EPA ettt e e Envn'onrnental Protection Agency = =~ -+
FEA et e et o, Federal Facility Agreement: .-
GRO ..o et erer et et et e es e en et bemeenees e en et ane Gasoline Range Organics - -
IDW e et O Investlgauon Derived Waste - .-
LCS e e et et e e Laboratory Conirol Samples . .~ -
mg/kg mllhgrams per kilogram
02 e et e e et et et e ens ot cerreeniinenen OXYEEN
PID e e enan et eeanan Photommzat lon Detector _
QA e, Sy SR IR Quality Assurance:
QAPP ................ et e faes s et s e eet o st ee e oo e eeae et e Quality Assuranee Project Plan’
O e U ceesemensennecneenleenn. Quality Control
RRFTA ..o Frerenssnnene e s and e eroti s et et e neeras Ruff Road Fire Training Area: .
RRTSL ................ e SR ROOSeveIt Road Transmitter Site (Leach Field) - =
SOP ............................. Standard Operating Procedures..
TPH. oo et e et et Ceereereienne S --~.... Total Petroleum Hydrocarbon' o
UL/ D e e e swsreeenn INICTOGTAMS per liter
USCS e rrreaes vttt ettt Umﬁed Soﬂ Classification System - -
USDOA ... United States Department of the Army
-fii-




i

1

e BN

3

]

i

L

FINAL : o ) DACA85-95-D- 0008 D.0.0026
Work. Plan : Treatment Svstems Demonsrrattons & Design Ve1 ificdtion Stud\-_ _

10  INTRODUCTION

1.1  Authorization and Objective

This Work Plan describes the activities to be performed during two separate treatment system

- demonstrations and design verification studies to be performed at the Ruff Road- Fire

Training Area (RRFTA) and Roosevelt .Road Transmitter Site' Leachfield (RRTSL) at Fort

Richardson, Alaska. The.studies consist of design, installation, operation, and monitoring of - |

a three-fourth acre blo—ventlng system at the Ruff Road site and the plugging of bumed 11nes -

and soltd1ﬁcatlon of cesspool contents at the Roosevelt Road site.

This Work Plan was prepared as authorized under Contract No. DACASS -95-D-0008,
Delivery Order No. 0026 and addresses work required to design, install, Operate and monitor : .
the bio-venting system at RRFTA and plug the buried lines and solidify cesspooE contents at
RRTSL. This work is further described in the Scope of Work whlch is 1ncluded as Appendlx
D and the design drawmcs Wthh are included as Appendix A. "

All work under this contract shall comply with the Comprehensive Environmental Response, .

Compensation and L1ab111ty Act (CERCLA) and the Federal Facility Agreement (FFA) -

entered into in December of 1994 by the Army, the United States Environmental Protection . O

- Agency (EPA), and the Alaska Department of Envlronmental Conservatlon(ADEC).

1.2  Location

Fort Richardson, established in 1940 as a military staging and supply center during World

War II, occupies approx1mate1y 56 000 acres north of the City of Anchorage. The. Fort is -
bounded to the west by Elmendorf Air Force Base, to the east by Chugach State Park and to |
the north and south by the Municipality of Anchorage. '

Page - |
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Ruff Road Fire Training Area (RRFTA _1

RRFTA is located east of Bryant Airfield near the Glenn Highway. (See Appendix A. Sheet o
C-1) The site consists of an area used for fire fighting exercises from the 1940’s to 1980.

The exercises involved applying fuels and other waste combustible liquids to an unlined - - -

earthen pit, igniting the fuels, and extinguishing the resulting fires with water.

The Fire Training Area began operations during the initial ‘e'stabli'shme_nt of the Post in
approximately 1940, and it was used until 1980 to conduct exercises for training'ﬁre
department .and rescue crews. The fire training exefcises were conducted 'by saturating .
unlined excavations with water, pumping fuel into the excavation, and igﬁiting the fuel.

Petroleum fuel products burned during the fire training exercises included jet fuel, waste oil,

diesel, brake fluid, and solvents. Based on the assumption that 1,500 to 2,300 gallons of o

combustible material were burned annually at this site, approximately 85,500 gallons of -

wastes were burned and disposed of at the Fire Training Area.

The former Fire Training Area has been estimated to be an area of petroleum-stained soil

'appr'oximately-SO feet in diameter. Tn 1991, the original road in the area was demolis’hed and

the present Ruff Road was constructed. The charred debris associated with the fire training. -
area was removed at that time. In 1994, the Fire Training Area was filled with approximately .
18 inches of soil and regraded. During the winter of 1994, the National Guard parked -

vehicles at the present site. At present, no visual evidence of the fire training area remains.

Roosevelt Road Trangmitter Site Leach Field (RRTSL)

RRTSL is located north of the main Fort area near Otter Lake. (See Appendix A, Sheet C-1)

_ The site includes an underground communications bunker used during the 1950’5 and 1960’s.

The samtary facilities within the bunker are connected to a septic leachfield.

The Transmitter Site was utilized from World War II through the end of the Korean War as
part of the Alaska communications system, established to provide command and control
communications in the event of enemy attacks on Anchorage or Fort Richardson. The

leachfield was associated with the sanitary system facilities at the unde'r'groun_d bunker. Two

Page 1-2
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sewer lines. ongmate from the west side of the bunker and extend WGSTWEIId eventually .

connecting to a septic tank and a concrete cesspool that is ‘the nucleus of the leachfield. The

quantity of sewage disposed of through the septic system is unknown. Addltlonally at least .

two other sewage disposal facilities were present at the Transmitter Site.

.In approximately 1978, dielectric oils containing polychlorinated biphenlys (PCBs) leaked

from several transformers stored in the former transmitter annex building, which was located

on the concrete founda‘[mn of the bulldmg The spill was later remediated by Washmg the

concrete foundation of the transmitter annex building with diesel fuel. In 1988, an Army

contractor excavated 150 tons of PCB-contaminated soil surrou.ndmg the concrete bad:

Another clean-up effort was conducted in 1992 when at least 600 tons of PCB-c:-ontaminated_: )

soil was removed.

Three separate investigations that included geophysical surveys, surface and Subsurface soil,

ground water, and sludge sampling, were conducted to characterize the nature and extent of ;. 5
PCB contamination in surface and subsurface soil adjacent to the transmitter annex B
foundation, and to determine whether PCB-containing wastes were released inside the o
underground bunker. Analytical results of the samples'indicated the presence of voIatile "

organic compounds (VOCs) BNAs, PCBs, and heavy metals in both the sludge and smi '

within the cesspool. Fuels were not analyzed for during these investigations

1.3 Summary of Site Characteristics

The northern and central section of Fort Richardson, .where these two sites. are located, |
feature flat to gently rolling, wooded terrain, 1nc1udmg ponds and numerous streams leading
from the mountains and uplands westward to Cook Inlet. Drainages flow pnrnanly west-
northwest into Knik Arm. However, streams in the southernmost portmn of the Fort,

including Ship Creek, ﬂow through Anchorage before entermg Knik Arm

Page1-3
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- The Fire Training Area is located near the‘southern margin of the Elmendorf Moraine on the .

Naptowne outwash deposits. Generalized geologic descriptions of the site indicate that the -
soil consists of dry, massive, well graded gravel, with minor silt and clay. However, often
the geologist’s description of the soil targeted for treatment include estimated silt contents of

10 percent to 30- percent.

The Fire Training Areas is 1ocated within an area used for graVel excavation, and it is
surrounded by relatively undisturbed forested areas. A small pond is located approx1mately _
600 feet from the southwest corner of the former fire tIalnmg area. ‘A former gravel pit is

located approximately 0.6 mile south and hydraulically upgrachent of the site. The pit has

filled with water.

" ‘Ground ‘water oceurs from 140 to 153 feet BGS (approximately 236-250 feet AMSL) and -

within the unconfined sandy gravel to gravelly sand aquifier. Ground Water ﬂows westward

and has an average horizontal hydraullc gradient from 0. 018 to 0.023.

Contammants were detected in surface and subsurface soil. Off-site contamln‘mt transport o
through surface runoff and Wlndblown particulates i is possible, but not expected 10 contribute _
significantly to contaminant transport from the site. The absence_ of site-related contaminants |
in the surface water and sediment samples collected at the nearby pond substantiates the
conclusion that-surface water runoff and particulate transport are not migration, pathways of
concern at the Fire Training Area. The RI conducted transport -‘modeling of petroleum

constituents in the subsurface soil. The model predicted that petroleum contarinants will

- migrate approximately 10 feet vertically from their present Iocation-ov_er'é 90-year period and

that ground water would not likely be impécted. Based on this re:'s.ult and the absence of

contaminants in ground water samples collected at the site, ground water is not a ::ontaminanf E

migration pathway.

Page 1 -4
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RRTSL

[The Transmitter Site is located near the northern margin of the Elmendorf Moraine on the
Naptowne outwash deposits. Site soil boring logs indicate. that the soil consists of dry, very:

‘dense, gravel and sand, with silt and clay.

The Transmltter Site is located in an undeveloped portion of Fort Richardson. The 51te is

_ surrounded by forests. Wetlands are located within one~half mile of the site to the southwest

southe ast, and northeast

Ground water at the Transmltter Site occurs at depths from 88 to 99 feet BGS (approxnnately '
176-178 feet AMSL) within a sandy gravel -deposit of the Naptowne outwash formation. _
Ground water generally flows southwest with an estimated gradient of 0.01. This ground .

water flow direction is not consistent with the reglonal west-northwest ground water flow.

Because the contaminant source is in the subsurface, the most likely contaminant migration

pathway at the Transmitter Site is 'latefal ‘and vertical transport through subsurface soil..
Ground water is not a contaminant migration pathway as indicated by the absence of o

contaminants in the samples collected at the site.
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20 BACKGROUND

2.1  Summary of Previous Site Envestigations

" RRFTA

Previous in_vestigétioﬁs were EOnducfed at the Ruff Road Fire Training Area in 1986, 1989,

and from 1_991 to 1992:

In 1986, AEHA anled three soil borings and collected 20 subsurface soil sampb s at the s1te: -

Eight samples were analyzed for VOCs, but 'VOCs were not detected at concentrations.

exceeding detection Hmits.

In 1989, as part of the Installation Restoration Program, 15 soil-gas probes were installed in :
the area to a depth of nine feet. Benzene, toluene, and xylene were identified in the soil- gas'..' -

samples W1th maximum concentrations of 250 parts pcr nnlhon (ppm) 2,500 ppm and 1 200.

ppm, respectlvely

In 1991, E & E collected surface and subsurface soil samples at the site. A composite surface

soil sample was collected in triplicate from stained soil near the center of the fire training -

area. The sample contained lead (80.8 ppm to 543 pprn), diesel and other fuels (10,000-

20,000 ppm), pyrene (750 ug/kg) PCE (48-485 ug/kg), toluene (732 ug/kg), xylene ( 1116 .: _' :

ug/kg), bis(2-ethylhexyl) phthalate (4100 ug/kg) and dioxins (0.0022 ug/kg toxicity
equivalent factor [TEF]). Subsurface soil samples were also collected during the 1991 effort.

The highest: VOC concentrations detected in these samples were acetone (783 ug/kg),
trichloroethene (TCE; 46 ug/kg), toluene (56 ug/kg) and xylene (42 ug/kg). In 1992

analytical results confirmed the presence of petroleum contamination in soil. .

- The RI field investigation was conducted in 1995 to mvestlgate surface and sub< urface s011
ground water, and surface water/sediment. The results confirmed the presence of petroleum |

hydrocarbons and dioxins in the surface and subsurface 5011 This -contamination is a result of o

the historical apphcatlon of the fuels and other combustible materials used during trammg

TRETT
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activities at the site. The lateral extent or‘ sur_face soil contamination was estimated based on
the findings of the RI and prer/ious site investigations, and by applying ADEC’s Interim-
Guidance for Non-UST 'C.on.taminéated Soil Cleanup Levels for petroleum hydrocarbons.
Contamination above the acceptable cleanup level was estimated to be confined to an area |
175 feet by 190 feet to a dep.th of five feet. Usirrg these boundaries, the estimatsd volume of

contaminated soil is 6,200 cubic yards.
RRTSL

In 1990, a limited characterization of the RRTSL septic system was performed. A cesspool
sample was obtained from a layer of sludge and detritus on the bottom of the concrete lined
cesspool while soil samples were obtalned from s}oughed material in the cesspool,
Analytical results indicated the presence of VOCs, base/neutral and acid-extractable orgamc
compounds (BNAS), PCBs (up to 5,600 ug/kg), and heavy metals mcluchng copper (up o
1,100 ug/kg) and lead (up to 1,200 mg/kg). Analysis for fuel was not performed

The OU-A RI for RRTSL conducted in 1995 The principal objectlves of the RI were to
conduct a geophysical survey and investigate the cesspool, subsurface soil, and ground water. -
The results of the RI indicated that soil in isolated locations within the leachfield have been _
impacted by petroleum contamination. Low levels of heavy ‘metals and PCBs were
encountered. The levels do not pose an unacceptable risk to human health of the - '_
environment. The presence of DRO in subsurface soil indicates that these contaminants have

dispersed from the Ieachﬁeld and associated plumbing and have migrated to a depth of 15

feet BGS. The lateral extent of DRO contamination appears to be limited to an area -

extendmg northwest from the buried sewer line, which connects the transmitter building and

the cesspool, to a portion of the leachfield. The presence of PCBs near the bunker at a depth '
of five feet BGS suggests that either contaminated soil was reworked during remedial’
activities or limited migration through subsurface soil has occurred. These concentrations

probably represent residual, contamination remaining from remedial activities conducted

between 1988 and 1992 at the transmitter annex foundation. It is unlikely that this

contamlnatmn is related to discharges from the leachfield or its associated. plumbmg, bec:_:ause-. L

Page 2.-2
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the leach field is lt)cated at a"depth of Six to seven feet below ground surface and.P'CB '

sampling at the leach field did not find contamination.

Sloughing soil ‘within the cesspool contained petroleum hydrocarbons, P.CB:Aro.clor 1260,

cyanide, and heavy metals including barium, cadmium, lead, and mercury. Petroleurm.

hydrocarbons were detected up to a maximum concentration of 23,000 mg/kg. Cyanide was -

detected at a -coﬁcentration of 12 mgfkg.

No site-related contaminants Were detected at concentratlons exceeding screening criteria 1n

the Transmitter Site' ground water samples.
2.2 Treatment Systems Demonstration Study

22.1 Key Design Criteria

The RRFTA treatment systems designed by DOWL/Ogden IV (design documents are
included in Appendix A) are 'iﬁtended to.. achieve the cleanup objectives inside the treat'menﬁ ' - S
areas uﬁliﬁng voIatiIization biodegradation, and containment. The RRFTA system 13-.;::_:.
designed for operation in nos- ~winter conditions Remedial Investigation (RI), and Feasibility . SR
Study (FS) the soil targeted for treatment are within a defined area 190 feet by 175 feettoa ™ -
depth of five feet. In accordance to the SOW and FS, soil vapor CXtractmn was to ol o |
considered using three horizontal wells 160 feet long beneath a geomemb1 e, Each
horizontal well was to draw 101 SCFM from the vadose zone. In accordance with the design.

meeting of November 18, 1997, the scope was modified to utilize bio-venting technology, ; _‘ |

and to pulse air flow through the soil targeted for treatment. Accordmgly, the system was.

designed to draw 100 SCFM from each of the horizontal wells on a timed sequential baSIS _

with rest periods.
RRTSL

The RRTSL system is designed for a one-time consohdatlon and contamment of the '

contaminants in a permanent concrete matrix.
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2.2.2  Compliance with Alaska Department of Environmental Conservation Regulations

The information below is provided to document compliance with State of Alaska Regu-latiOns '

18AAC78.312 Soil Remediation Requirements.

» This Work Plan including the desrgn drawings contained in Appendix A, detaﬂs the
spec1ﬁcat10ns for the bio-venting system (18AAC78 3 12(a)(1))

e The antlcrpated ‘schedule for 1998 and 1999 is presented in Sectmn 3.2 of this Plan
(18AAC78.3 12(a)(3))

« Only ambient a1r is.to be added to- the subsurface for the RRFTA treatment systern The'
expected effects resulting from addition of oxygen include production of carbon droxrde
and water vapor and reduction of the petroleum hydrocarbon to a fatty acid that will be

further reduced to carbon dioxide and water vapor (18AACT8.3 i2(a)(4)).

» The plan does not include installation of additional site COntl'oIs beyond those already in. |
place ‘by Fort Richardson. All metering equipment and air handling equipment is to be_
located in locked enclosures (I8 AAC78.312¢a)(5)).

e« No discharge of regulated wastewater is anticipated to require .a permit

(18AAC78.312(a)(6)).

« Air flows to the system are to be regulated so that most volatile petroleum hydrocarbons
are biodegraded prior to escape at the ground surface. Ambient air momtm ing is to be

conducted' to verify vapors do not exceed relevant air .quahty standards. .
(18AACT78.312(a)(7)). '

+ Non-domestic wastewater discharge is not anticipated (18AAC78.3 I2(a)(9)). '

« Existing monitoring well locations are shown on the design drawings presented 1n '

Appendix A (18AACT78.312(e)(1)).
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+ A summary hydrogeologic description of the site is presented in this plan. Detailed .

hydrologic information is provided in the document entitled Remedial Investigation

Report, Operable Unit A Fort Richardson, Alaska Novcmber 1996 Ecolocry and'

Envuonmental Inc. (18AAC78 312(e)(2)).
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3.0 SCOPE OF WORK

This sectlon summarizes the scope of work to be conducted in order to install, operate, and '
‘monitor the deS1gned bio-venting system at the former Ruff Road Fire Training Area
(RRFTA) at Fort Rlchardson Alaska. It also summarizes the scope of work to solidify. :

sediments and grout pipes' at the Roosevelt Road Transrmtter Site Leachfield (RRTSL) at
Fort Richardson, Alaska.

3.1  Summary of Project Methodology (RRFTA)

The treatment system will be installed at the RRFTA in accordance with - the desrgn ';:

documents (plans) presented in Appendix A, to be modified by approved subcontractor '

submittals and comments by the ADCOE.

| The Subcontractor will mobilize personnel equipment and materials to the R.RFTA site to

: perform all trenching, gradlng and other earthwork, piping installation and 11ne1t installation . .

under the direct supervision of DOWL/Ogden JV.

The RRFTA treatment area will be cleared of all vegetation. All sharp objects and organic
debris will be removed from the surface. The surface of the treatment area will be graded to - |

drain. Trenches.-for the air infiltration galleries and the horizontal wells will be excavated to _

a depth of five ':feet with any excess trench spoil spread evenly over the treatment area. Six

mches of “Pea Gravel” will be placed in the bottom of the trenches. The length of Advanced -
Drainage System (ADS) factory slotted Corrugated Plastic Tubing (CPT) covered with a
fabric “sock” will be installed as shown on the plans. The CPT will then be covered with

“Pea Gravel” so that the CPT is covered with elght 1nches and completely bedded in the “Pea -

Gravel”. The trenches will be backﬁlled as shown on the plans with either native soil or - :' -

Gravel with Sand (GW) containing no more than three percent matenal finer than the No. -
200 screen (silt).
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The trenches for the horizontal wells will be continued to the equipment enclos:m_'e as show_n _

oh the plans.  The piping will be tl‘ané‘itioried from CPT to High DenSity Polyethylene

(HDPE). The trenches will be backfilled with compacted native soil over and around the

"HDPE plpe

The surface of the treatment area will be covered with a layer of fine sandy silt bedding and a

20 mil HDPE liner. The thickness of the bedding will be determined in the field, as sufficient
to protect the HDPE liner from punctures. The liner will be installed in accordance with the
manufacturer’s recommendations and covered with 2 minimum of 12 inches of Gravel with

Sand (GW) or Sand with Gravel (SW). The equipment working over the liner will be limited

to protect the liner from punctures.

The subcontractor will install pressure/soil gas monitoring points in the locations shown on _
the plans. The momtormg points will be six-inch screens installed in sand- pac ks placed at".

various depths in borings augered in the treatment area. The screens will be comnected to the

‘subsurface w1th one-fourth inch PE tubing terminating in a one-fourth turn ball valve and -

one-fourth inch hose nipple. The ball valve and hose nipple- shall_be protected within a o

monitoring well manhole installed above the HDPE liner.

The subcontractor will install soil moisture sensors as shown on the plans using an auger and -

backfilling the auger hole with the native soil after the installation of the soil moisture sensor.

- Samples of the soil at the depth of sensor placement will be tested for - water content to .

calibrate the moisture meter.

DOWL/Ogden IV will fabricate the equipment enclosure containing the blower, valves and |

electrical controls off-site, and mobilize the equipment enclosure to the site after the -

completion of the earthwork. DOWL/Ogden IV wﬂl connect the. equ1pment enclosure to the

horizontal wells with “TlgerF}ex suction hose, and insulate the connection in place.

Prior to mobilizing the equipment enclosure, the Fort Richardson Directorate of Public
Works (DPW) will have caused three phase power to be brought to the site terminating at

three pole mounted, 25 KVA transformers installed in the location shown on the plans




]

P

PP

1

£

|

{1

1

~ T

FINAL . DACAS5-95-D-0008, D.©.0026
. Work Plan ‘ Treatment Svstems Demonstrations & Design Verification Studv

An electrical subcontractor Wﬂl provide electrical hookup to the treatment syste-m equipment -

enclosures. The electrical subcontractor will coordinate the hookup Wlth Fort Rlchardson

(DPW).

After the installation of the system components, but prior to starting the system, all
monitoring points will be monitored for pressure using ‘the magnehelic preséure gage set; |
concentration of carbon' dioxide, CQ,, and concentration of oxygen, O,, using the GasTech.
_model 32520X analyzer; and ‘concentration of volatile hydrocarbOns using the GasTech

‘TractTechtor™. These will be referred to as the basehne parameters Below atrnosPhenc O,

measurements and elevated CO, measurements may indicate aeroblc redu.,tlon of the

petroleum hydrocarbon may be occurring intrinsically. A low ﬂow extraction pump will be :
used to extract soil vapor from the momtormg point until the baselrne parameters stabilize or -

peak. . Cure will be taken to avoid breakthrough of atmosphenc air during these

measurements,

After this baseline data is obtained, the syetem vﬁll be started Wrth soils vapor drawn from - - |
the center hoﬁzontal well unless the baseline measurements indicate a higher intrinsic aerobic
reduction elsewhere in the treatment area. The response to the induced p_artial vacuum will
be measured in all moriitoring points with all baseline parameters measﬁred. The system will

‘be operated in this manner until the measurements of all baseline parameters stabilize. " The

pressure response in the momtormg pomts will be measured to provide data regardmo the

radius of influence. The measurements will be plotted as a function of the log of the distance

from the horizontal Well to obtain assurance that the radius of influence of the we 11 1ntercepts

the air infiltration gallerles Changes in the O, -concentratlon_ will indicate adequate . -

ventilation of the vadose zone.

If funding for in-situ respirometry is provided, the system will be shut down after .
stabilization and the baseline parameters will be measured at 2,4, 6, and 8 hours and then -
every 4 to 12 hours, depending on the rate at which the oxygen is utilized. The in-situ __

- respirometry test will be terminated when the O, level is five perCent or after five days of .

sa:mplmg
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From these data, the tnmng of the pulsed vapor extraction will be computed to optimize the "
supply of O, to the indigenous microorganisms and programmed into the logic controller -
provided by the manufacturer of the equipment. The minimum air required 1o supply the' '
microorganisms with sufﬁcrent O, would be targeted as optimal to avoid unnecessary drying
of the soils. All O, reduction will be attr1buted to respirometry, and no account for diffusion’ |
will be made unless the calculated air flow is unreasonably hrgh I in-situ resprrometr; 1s | K
not budgeted then the system will be progra.mmed to draw vapor from each well for 24
hours, once a Week This default operation will be intended to prov1de one pore volume .
exchange in the soils targeted for treatment every 24 hours as suggested in the EPA -
publication “How to Evaluate Alternatrve Cleanup Technologies for Underground Storage
Tank Sites” (1994). |

DOWL/Ogden JV will start the system with' subcontractor representatives present. An 3

operating and maintenance manual consisting of a compilation of: equipment documentation. _ o

‘provided by the manufacturer will be prepared by DOWL/Ogden JV' and available on-site _. :

during system start-up.

All treatment’ system rnstallatlon activities will be observed and documented in accordance '

with Section 4.0, Treatment System Installatlon Plan, of this Work Plan by a DOWL/Ogden o

IV field representative. After completlng the installation activities, DOWL/Ogden IV will-

- provide ADCOE with a copy of the field notes documentlng the ﬁeld installation efforts at

both RRFTA and RRTSL.

The system at RRFTA will be operated and monitored for a peri.od of two summer seasons.
A total of four quarterly reports will be prepared for RRFTA to present the methodology and

results of the treatment system monitoring, including field notes and tabulated data and

measurements. Monitoring will include two events of in-situ respirometry.

DOWL/Ogden JV will prepare a Treatment System Report after two seasons of system
operation that includes a copy of the final Work Plan, summary of the treatment system
implementation activities and results, and a summary of the findings of the treatrnenf systern

monitoring program. In the report, DOWL/Ogden JV will provide conclusions and
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- recommendations regarding contlnued operatlon of the treatment system and system

modlﬁcatlons

3.2 Summary of Project Mé’thodology .(RRTSL)

The clean up work at RRTSL will be performed in accordance with the design documents
presented in Appendix A to be modified by approved subconfractor. subm;ttals and comments
by the ADCOE.

The subcontractor will mobilize personnel, equipment, and material to the RRTSL site to
perform excavation, grouting, soil - concrete mixing, backfilling, forming and placing :

concrete for elab over cesspool, and grading under the supervision of DOWL/Ogden JV.

The area around the cesspool will be excavated 1o two feet below the bottom of the cesspool.

All pipes (11) connected to the cesspool will be cut and pressure-grouted with bentonite untll :

“refusal. The area around the cesspool WIII then be backfilled and compacted in one-foot lifts. - )

All debris and soil within the cesspool will - then be removed, mixed with cement ‘and -
backﬁlled into the cesspool. A 10 bag cement mix will be used for the soil cement mix. The o
remainder of the cesspool will be filled and compacted with clean soil to the top  The

cesspool will then be capped with a four to sik-inch thick reinforced concrete slab.

At the location of the subsurface bunker the contractor will excavate along the west side wall - R

to a depth of about 10 feet. All piping found (two' assumed) will be cut and grouted till

refusal. The excavation will then be backfilled and compacted.

All activities performed at the RRTSL Will be monitored and observed by a qualified .
DOWL/Ogden JV field representative. After completing the work DOWLJ’Ogden JV will -
provide ADCOE Wlth a copy of the field notes documentlng the field act1v1t1es
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3.3  Project Scheduling

A summary of the 1998 and 1999 schedule is shown below:

COE Approval "ofFinél WOrK Plan...co.ececvene e oot ..... February 20, 1998
Notzce to Proceed to the Subcontractor (Estunated) ...................................... February 20. 1998
Fabrication of System Enclosu-res ..... ..... .....March 1, 1998 to May 15, 1998
DPW Provide 3-Phase Power t0 RRFTA oo . ..... May 1, 199é .
Field Mobilization..........c....oveceeeeeeeenn e eeereanans ............... May 1, 1998
Installation of Trea’ement Systems (RRFTA and RRTSL) ........... May 1, 1998 to June 15, 1998.
System Startup (RRETA)............... et e e June 15, 1998
1998 System Operation and Momtormg (RRFTA) ............. June 30, 1998 to (.)cto‘ber 31, 1998 |
1999 Syétem O.peration' and Monitoring (RRFTA) ............. May .15, 1999 to Octobe.r 31,1999 .
Final Design Veri-ﬁcation St'pdy Report (RRFTA and RRTSL)........ SR December 29, 1999

The schedule is-subject to modifications if needed to facilitate plan review and unforeseen

circumstances.

34 Permits

The subcontractor will arrange utility locates and obtain Excavation Permits from the Fort

Richardson DPW prior to field implementation.
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4.0 TREATMENT SYSTEM INSTALLATION PLAN

DOWL/Og-den JV will inspect and document the solidification of sediments and pipe
grouting at RRTSL and the installation of the de‘si_gned. bio-venting system at RRFTA to be
installed by the subcontractor to verify the system is installed in accordance with the design
drawings presented in Appendix A as modiﬁed by Aiaska bistrict comments. DOWL/Ogden
JV personnel will fabrlcate or cause to be fabricated, the eqmpment enclosure, provide
inspection of field activities and provide field screening, field sampling, and field testing as

described in this section.

4.1  Mobilization/Demobilization

Upon receipt of approval of this work plan and the design dfawings In Appendix A,
DOWL/Ogden JV will begin fabrication of the equipment enclosures. An engineer from
DOWL/Ogden JV will direct the fabrication of the enclosures prior to shipment to the site.

Prior to installation of any portion of the system at either site, the Subcontractor will arrange
utility locates and obtam an excavation penmt from Fort Richardson DPW. Field equlpment

checklists for DOWL/Ogden JV personnel are 1ncluded in Appendix C.

4.2 Excavation and Placement of Piping, Enciosures, Grouting, and Consolidation of

Sediments

DOWL/Ogden JV will observe and document the trenching; placement 6f' Advanced
Drainage System Corrugated Plastic Tubing (ADSCPT), sealed cleanouts, and vents;
placement and butt welding of the HDPE pipe; placement of backfill; and placement of the
liner and cover. Excavated soil will be field séreened with a photoionization detector (PID)
in acco;dance with the relevant SOP and the Quality Assurance Project Plan to detect
contamination, if encountered. Any contaminated soil encountered during trenching will be
documented. Contam'h.lated soil encountered in the treatment areas will be spread over the

treatment area beneath the liner, or returned to the trench as backfill. DOWL/Ogden JV will
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verify pipe installation is in acc:ordance with the manufacturer s recommiendations and the

design drawings presented in Appendix A.

Upon completion of the installation, DOWL/Ogden IV will participate in the initial start-up
of the. systems with the subcontractor. DOWL/Ogden JV will provide a manual that includes
the manufacturer’s opérating literature: for all the installed equipment, mcludmg all relevant
‘operating and maintenance procedures provided by the manufacturer to be avallable on-site -

durmg operation.

4.3 Field Documentation

43.1 Field Logbooks

Field records will be sufficiently maintained to recreate field installation and testing activities .
in a permanently bound or “rite-in-the-rain” type notebook with coné.ecutively numbered
pages and on project field forms. Field records will be written in'permanent ink and erasures -

will not be allowed.

A copy of the field notes will be submitted to the Alaska District at the conclusion of -

installation. The original documents will be provided to the ADCOE at the conclueion of the

project.

Field memos to the subcontractor er be made on Advrsory/Non-Comphance Forms

(Appendix C).

4.3.2 Project Field Forms

The information contained and entered into the Field Logbooks will be's_unlmari.zed on
inspection reports prepared for each day the inspection occutred. The inspection reports will
document the work performed during the day, the results of field testing and field screening,

any contaminated soil encountered and the disposition of these soil, and any sampling

‘performed and the results of field testing of the samples. The inspection reports will also

document weather conditions, the Subcontractor’s work force, the equipment in use or idle,

Paged -2
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and other items that may Be' important to _documeht the quality of subcontracter work or
affect claims issues. Color photographs of the site and specific ins'tallatioﬁ activities will be- -
taken to document the progress of the work. Records of the photographs will be kept in the_
field book and transcribed to a photo log. Copies of the standard inspection report and photo

log forms are presented in Appendu( C.
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50 SAMPLING AND ANALYSIS PLAN

The objective of the Sampling and -Analysis Plan is to describe field measurements and
sampling that wfll be conducted to document that the treatment system -installaﬁ'on, operation,
and monitoring are cohduct'ed in accordance with standard and écceptec_l ‘procedures and the
requirements of the Alaské District. Sampling will be conducted as required to perform field
screening and testing during installation, treatment system monitoring in accordance with this
Work Plan, the relevant Standard Operating Procedures (SOPs) presented in AppendixlB?

and the relevant portions of the Quality Assurance Project Plan,

In accordance with the statemient of work (SOW), this Sémplihg and Analysis Plan (SAP)
will serve to delineate the methods which will be ﬁsed to assure accurate, precise,

representative, and comparable data.

The SAP is organized inthe following manner: Section 5.1 is the Field Sampling Plan (FSP)
which outlines the treatment system monitoring pro_gramé. The FSP describes monitoring
and‘ sampling methodologies, parameters, locations, aﬁd frequency. Section 5.2 is the’
Quality Assurance Project Plan (QAPP) which discusses quality control{QC)/quality -
'assurance(QA) procedures followed by . the Dowl/Ogden JV personnel and laboratory

personnel to ensure reproducible and comparable analytical data.

5.1 Field Sampling Plan

This FSP presents the treatment system monitoring and ground water sampling program

technical approach and is divided into four subsections: 1) Summary of Project Monitoring,

2) Bio-venting Monitoring and Sampling Program, 3) Reporting, and -4_) ‘Monitoring,

Sampling, and Analytical Mefhodologies.
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5.1.1 Summarv of Project Monitoring
5. 1.1.1 Objective

The project scope of work includes monitoring the performance of the treatment system to
verify that it is operating within the design parameters. This monitoring summary outlines
-activities to be conducted to monitor the performance of the treatment systérn in accordance

with the SOW.

The objective of the proposed monitoring program. is to verify compliance with established -

system performance standards. The program in not designed, or intended, to monitor the

- progress of site remediation.

5.1, 1.2 Monitoring Schedule

Treatment system operation and monitoring will be conducted for two suramer seasons
following system startup. System operation and monitoring will be conducted from systérn
startup until seasonal system shut down in late October. The system will not be operated or

monitored during the winter.

Treatment system monitoring will be conducted as close as is feasible to the following times

after system start-up,

» 4hours: » 3 weeks;

« 8 ho;rs; ' : « 4 wecks;
 1day; 2 months;

« Sdays; _ ‘ ¢« 3 months; and -
» 2 weeks; | e 4 monfhs.

5.1.13 Personnel

All monitoring will be performed by technical or professional personnel employed by the

DOWL/Ogden JV. They will be selected by the Principal Site Investigator, based on. their

Page5-2
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familiarity with the site and with the performance of the 'Speciﬁed monitoting procedures. At .

a minimum, the selected personnel will meet requirements for Field Technicians established

in the Quality Assurance Project Plan (QAPP).
5.1.1.4  PID Monitoring

Ambient air will be monitored for volatile organics at selected locations in and around the

treatment area during the scheduled events. Actual locatiqn.s‘-will be selected by the field .

technician, based upon perceived system performance at the time of monitoring. PID

- readings will be taken at waist-level, at a minjmum of six locations around the tr¢atment area,

with a MICl‘Otlp HL-2000 photommzatlon detector or equlvalent equipment. T he resultmg

information will be recorded on the project field form (Appendix C). Measuring equipment -
will be calibrated to read in benzene equivalent according to procedures and schedules _

-designated for the specific instruments using isobutylene at 100 pai‘ts_"per million. -

Calibration activities will be documented on the field form.
5.1.1.5  Bio-venting System Monitoring

The following measurements and tasks will be performed to monitor the bio-venting system

during each event.

» Air flow and induced partial vacuum will be recorded for each horizontal well at the -

equipment enclosure.
» Partial vacuums at each sealed clean out on the horizontal wells.

» Induced partial vacuum will be measured and recbrded at all monitoring points.

+  The moisture content of the soil will be measured at each of the locations ‘of the soil

Mmoisture sensor.

» Concentration of O, CO, and petroleum hydrocarbons will be measured at each

monitoring point and the exhaust gas.
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» An air sample will be coliected from the exhaust gas and analyzed for VOCs by EPA _

Method TO-14 during the first day of operation and the monitoring events thereafter if

significant petroleum hydrocarbon is detected in the exhaust gas.

e PID readings will be recorded at the sampling poiﬁts located inside the equiprﬁen_t

enclosures.

5.1.1.6  System Equipment Monitoring

Equipment controls will be monitored at the scheduled times. Equipment meters will be read”

for temperature, vacuum, and pre.ssure and recorded on the project field form (Appendix C).
The field 'technici'a.n,w\iil visua}ly observe conditions at the equipment control sites and note
those conditions on the same form. System adjustments and items in need of repair or

maintenance will be recorded and corrections made as required.

512 Bio-Veﬁting Monitoﬁng and Sampling Program

The goal of the monitoring and sampling program is to collect sufficient data to evaluate

treatment system performance. .In general, this program 'is designed according to the

performance of the treatment system and has to maintain a certain level of flexibility so that it_f

may be modified and adjusted over time based on various system operational results. The
anticipated performance of this bio-venting system is described below. In this discussion the

terms “monitoring” and “sampling” are used to describe two different data collection

activities. “Monitoring™ refers to the use of gauges or hand-held meésuring instruments that

provide a real time indication of site and treatment system conditions. “Sampling” refers to

the collection of soil gas samples which are submitted to an off-site laboratoi'y for chemical

analysis.

The goals of the monitoring program in the design application employed on this project from
a systems operation perspective are three fold. First, to monitor the exhaust gases to verify
that any volatilization of the contaminants attendant with the bio-venting process are

insufficient to adversely affect the air quality; second, to verify that adequate air flow is being
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achieved through the SOl] to be treated; and third, to verify- the soil are not being overly dried
by the introduction of atmospheric air. From a treatment perspective, the uptake of the
oxygen in the vadose zone and the generation of carbon dioxide are indicators of

respirometry required in aerobic biological digestion of the hydrocarbons.

To evaluate the systems operation, the concentration of hydrocarbons will be sampled and the
flow rates momtored in order to calculate the contammants exhausted into the atmosphere.
Also the pressure response and concentrations of oxygen in the vadose zene adjacent to the
horizontal wells will be monitored to verify that adequate oxygen is being forced through the -

soil targeted for treatment. If significant concentrations of hy-drocarbons exist in the exhaust

. gas, the flow rates. will be decreased to only that level required to provide oxygen to the -

microbes. Alternatwely, the air quahty impact will be modeled using EPA “Screen 877t

evaluate the impact on potential receptors. If insufficient oxygen is available to the microbes,

the pressure gradient across the soil to be treated will be increased o promote greater airflow.

The soil moisture sensors will be monitored. If the targeted soil appear to be dry1ng due to -

the forced air flow, water Wlll be added at the infiltration galleries to humidify the forced air.

Because the system is designed to pulse the air flow through the targeted .soili by intermittent

operation of the blower and sequenced extraction from the three horizontal wells, the

pressure and composition of the soil gas in the soil targeted for treatment can be monitored

To evaluate the treatment the uptake of oxXygen and generation of carbon dioxide in the areas

not being ventllated can be monitored. ‘A decrease in oxygen and increase in carbon dioxide

would be indicative of aerobrc biological activity.

Initially, the vadose : zone will be flushed by the air forced through it. Initial concentratlon of
volatile constltuents of the contamination will be expected to be higher in the exhaust gas
than later during the treatment process. As the process continues the volatile components
will 20 through a phase controlled by the evaporation of the constituents from either the
separate phase hydrocarbons or hydrocarbons absorbed by the soil particles. The evaporatrve
rate is generally less than required to reach saturation in the Vadose zone when air is being

forced through the vadose Zone, so concentrations due to evaporation are typically less than
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during flushing. After evaporation has ﬂccurred in the pred()mmant ﬂow pclﬂls then the
volatiles d1ffuse from the less permeable soil deposits to the more permeable soil deposits.

Diffusion occurs ata rate slower than evaporation. Separately, as the microorganisms in the

" vadose zone respond to the increased oxygen supply, more of the hydrocarbons will be ':‘

reduced biologically until -equilibrium with the oxygen, food supply and nutrients is
achieved. When the more volatile components of the contaminant are exhausted from ejther
biological reduction or volatilization, the less volatile components will continue ‘to be

reduced biologically.

Because the concent’_mtion of petroleum hydrbcerbons in the exhaust are likely to be greatest ‘
in the initial phases of the operation and diminish rapidly during operation by ‘the
physical/chemical process associated Wl'th volatilizati.o'n “and 'biological feiiuction the

monltormg will be performed more frequently during the first days of operation and less-

frequently thereafter. This monitoring is consistent with good practlce durmg the startup of - :

new equipment and processes where frequent momtonng of the equipment performance and N
response of the vadose zone during the mltlal phases of operation aIlows for tlmely :
modlﬁcatlon during startup. Lastly, because little design data was provided by the |
1mest1gat10ns to date regarding response of the vadose zone to 1mpressed pressure gradients, -
the response of the vadose system to the treatment systems will allow modification if the |

desugn assumptions are not confirmed by the des1gn verification study.
5.1.2.1 Monitoring and Sampling Locations

The foIlowmg locations have been identified for the momtonng and sampling program.
These locations include: 1) the metering for each horizontal extraction wellhead and

metering inside the equipment enclosture; 2) monitoring points; 3) soil moisture sensor
5122 Bio-venting Horizontal Wellhead and Metering

The airflow and vacuum will be recorded for 'ea(_:h horizontal well. These-measurcar_n.ents_. will

be taken at the metering in the equipment enclosure.
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L

.

3

S T

r

4Ty O £

E

3

SR e )

“.—‘—“‘\,
A

i

S

'TE:A - , =

i1

o

FINAL  DACA85-95-D-0008. D.0.0026
Work Plan - Treatment Systems Demonstrations & Desien Verifi cat;on Studv

5123 Monitoring Points

Num_erous monitoring points will be installed at the site depending in part on the locations of
observed contamination during trenching The design drawings detail the monitoring points,
including the depths of the screened intervals. Induced vacuum will be measured at these .

monitoring points.

This will provide an indication of the pre-ssure gradient i‘ndueed across the soil to be treated

and will indicate whether air is being mo\_red-ﬂlrough the targeted soil.

The concentration of oxygen and carbon dloxrde will be measured in the field at each o

monitoring point. In areas being pulsed with air this will 1nd1cate the adequacy of the air
flow to provide oxygen to the m1croorgamsms In areas resting between pulsrng thzs will.
provide an indication of the uptake of oxygen by the indigenous mwroorgamsms reducing the oy

contaminants. - This will provide verification that biological reduction of the contaminants 18 ‘

taking place.

The m01sture of the soil will be measured by the soil m01sture sensor. Trends will be. noted
If a drying trend is detected then water Wlll be added at the air infiltration galleries to
humidify the air being forced through the 3011 targeted for treatment.

5.1.24  Bio-venting Exhaust Gas Concentrations

Offgas will not be treated PID readmgs Wlll be taken at these sampling ports during each -

monitoring event. An analytlcal air sample will be collected to determine analyte

concentrations being removed from the ground

5.1.2.5 = Bio-venting Monitoring Program 'Parameters

Table 5-1 presents the monltorlng program for physical and chemrcal paramPters The

monitoting program will help to optimize system operation.
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TABLE 5-1 -

BIO-VENTING SYSTEM MONITORING AND SAMPLING
PROGRAM PARAMETERS

Monitoring/Sampling =~ AirFlow Vacuum vOoC "Petroleum Laboratory

Location Rate (inches Concentration Hydrocarbon,  Analysis (1)
(SCFM)  of Hy0) by PID 03,C07 ' (ug/L)
: ' _(ppmv) concentrations

Equipment Enclosure, (vapor * .- * . S % B2
stream before the blower) : _
Monitoring Points * : ‘ %
Sealed Cleanouts in each 253 % e
Horizontal Well (at metering '
enclosure)
(1) Notes:

VOCs by EPA Method TO-14

5.12.6  Sampling Program Parameters

Samples for chemical analysis will only be collected from the 1nﬂuent samphn;, port inside
the equipment enclosure Summa® camsters are initially received from the Iaboratory with

sufficient vacuum to overcome the vacuum generated by the treatment system. This will

facilitate collecting the samples d:rectly Into the Summa® canisters without having to shut

off the system. The gas samples collected durlng each samplmg event will be .zmalyzed for
VOCs using EPA Method TO-14.

5.12.7  Field Quality Control samples_

No field quality control samples will be collected as part of the bio- venung system

momnitoring.
5.1.2.8  Monitoring and Sampling Stages

For the purposes of the monitoring and samphng program, four stages have been developed

for system operation. These stages are deﬁned in Table 5-2.
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5.1.2.8.1 ‘Baseline Monitoring Stage

Immedlately prior to 1mt1at1ng remediation, it is necessary to determine the 3011 gas
concentratmns in the treatment area. Estabhshmg a baseline field condition at system startup’
allows for better evaluatlon of system  performance and progress of remediation bv

-comparing changes in ‘soil gas concentrations resultmg from the system operation relatlve 10

undlsturbed conditions.

TABLE 5-2 ,
MONITORING AND SAMPLING STAGES

Baseline Stage Represents the period immediately prior t0 system startup.
Start-Up Stage Represents :the first five days of system operation during which
: _monitoring and samplmg occur on an hourly to daily basis.
Weekly Stage ‘ Represents the first month of system operation during which

weekly momtormg and sampling occur.

Monthly Stage Represents system Operations after the first three monitoring

stages are complete during which ‘monthly monitoring and
sampling occur

5.1.2.8.2 Start-Up-Monitoring.@nd ,_;Sampling Stage

The start-up stage begins once the system is tli?ncd on and operating. During the flushing

phase, it is expected that the highest volatilc contaminant concentrations will be observed in -

the extracted vapor. Therefore, it is impq__rtanf to closely monitor the performance of the

-system during start-up. During the start-up’stage, monitoring will occur on a frequent basis

to collect sufficient data for rapid evaluation of system performance, and sanmliﬁg will occur |

when the monitoring indicates the concentrations of petroleum hydrocarbons has peaked in _

the exhaust gas.

The duration of the system start-up depends on both proper installation and operation of the
system as well as on soil and c.ontaminant characteristics. It may take only a few hours or
several days for the system to reach a steady- state flow condition depending on soil/air

permeablhty and heterogeneity. For the purposes of this monitoring and sampling program,

it is assumed that after one week of continuous operation, a near-steady-state regime will be

- Page 5-.14
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achieved in the subsurface formatlon The sc0pe of start-up monitoring and samphnn will be

limited to the first five days of blo-ventmg system ()peratlon

Monitoring will occur four times du'ring the start-up stage. Physical and chemical parameters -

will be monitored at four hours, one day, and five days after bio-venting sy_stem start-up.-
512.83 Weekly Monitoring and Sampling Stage

Following the first five days of system operation, the frequency of monitoring and sampling
will be decreased to once a week for a period of three weeks. It is assumed that steady state
will'be achieved after the first week and contaminant concehtrations in the extracted vapor |

will begin to decrease.
51284  Monthly Monitoring and Sampling Stage

Following the first month of system operatidn; the frequency of monitoring and sampling
will be reduced to a tnohthly schedule. Monthly monitoring and sampling will continue at

the specified locations for the remainder of the first season of system operation.

5:.1.3 Reporting

Quarterly progress reports will be prepared durmg system operation Wthh summarize
operational status of the system and present momtonng and laboratory analytrcal results.
Additionally, the amount of time the system has been in operation, the amount of liquid
collected in the moisture separator, and any problems encountered during operaticn shall also
be reported.  The monitoring report will include a section on conclusions and
recommendations for further monitoring. After two seasons of system operatlon a final -
report will be prepared evaluating system effectlveness and summanzmg all the work done
and data collected from the site. Recommendations for any necessary modifications to the

monitering and sampling program or bio-venting system operation will also be provided in

the report.
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5.14 Monitoring. Sampling, and Analvtical Methodologies

This section describes the monitoring, sampling, and analytical methedologies associated
with perfennance evaluation of the treatment system. Whenever applicable, .detailed )
operating procedures are provided in appendices. The procedures followed in this pro;ect
will incorporate procedures detailed in the U.S. Army Corps of Englneers guidarice document

Engineering and Design, Chemical Data Quality Management Jor Hazardous Waste
Remedzal Activities, dated October 1, 1990

5.1.41  Monitoring Methodo_logy

System performance will be evaluated using real-time monitoring data obtained with direct- o

reading hand-held instruments and permanently installed system gauges. System 1non1tor1ng o "

data will be recorded in a project dedicated ﬁeld book.

Several different types of dlrect-readlng 1nstruments are generally available for each type (]f '

measurement. However, to promote standardlzatlon between each of the monitoring events,

the same instrument or same brand of i lnstnnnent will be used to take readings whenever
- possible.. Field 1nstruments will be cahbrated and maintained according to instructions .

supplied by the manufacturer Instmments are ant1c1pated to be calibrated at a minimum of -

once each day that they are used at the srte

The system Wlll have permanently installed gauges to measure air flow rate,

vacuum/pressure, and temperature. The gauges will be designed for use in a potentlally S

explosive environment and will be. selected so that system measurements are made near the

midpoint of their ranges
5142  Sampling Methodology

Soil vapor samples will be collected from the extraction welthead with Summa® canisters. -

Procedures for collecting Summa canister samples will be in accordance with specific .

guidelines provided by the laboratory that supplies the canisters. General sa.mplf’ col_l_ection;

methodology is described below:
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51421 Sample Collection

The_six-liter Summa® canisters will be suppiied by the laboratory under a partial vacuum.
The air inlet for the Summa® canister will be connected to the extraction Vstel'lhead sampiing
port with polye’thylene or tygon tubing. Summa® canisters are initially received from the
laboratory with - sufficient vacuum to overcome the vacuum generated by the treatment.
system This will facilitate the collectmg of sarnples directly into the Summa® canisters
without .havmg to shut off the system. Samples_ will be collected by opening the sampling
port valve and the inlet valve to the Summa® canister. Vapor from the wellhe ad will then -

flow into the partially evacuated Summa® canister and the operator will close the valve when |

‘the pressure inside the canister reaches the level spec1f1ed by the laboratory.

51422 Sample Labeling and Record Keepin_g

Sample ‘labeling, which encompasses sample i.cl_lentiﬁcatiorn numbering, record keeping, and

chain-of-custody procedures, will follow the gu?del.ines presented in the QAPP.
151423  Sample Handling

Sample handling encompasses sample storage and shlppmg methodologles Gurdehnes
provided by the laboratory supplying the Summa canisters will be followecl during the
project.. Soil vapor samples collected in Summa canisters will not be placed on ice during
transport to av01d condensation inside the sample container. The samples wil] be handled
and maintained under strict chain-of- custody during collection, transport, and laboratory

analysis. - An example of the chain-of-custody form that will be used during the project is

provided in Appendix C.

5.1.4.3 Analytical Methodologies

BTEX, GRO, DRO, and other petroleum hydrocarbons have been identified as contaminants

at the site. The analytical program for the system sampling pian has been developed to detect

these contaminants in extracted vapor samples.

Page 5 - 17




DT YUY 0

=

iy
A

i

B

(A

R IR !

3

1

FINAL ' DACAS5-95-D-0008, D.O. 00”6
Work Plan ' __Treatment Svstems Demonstrations & Desien Ve nﬁcanon Studv

“Air samples collected from the SVE system- will be analyzed for VOCs usmg EPA Method

- TO-14.

5.2 Quality Assurance Project Plan

5.2.1 Project Overview

The purpose of this Quality Assurance Project Plan .(QAPP) is to outline procedures the
DOWL/Ogden JV will use throughout work on the subject delivery order. '

This QAPP has been designed to meet the ‘guidelines of the ADEC in accordance with 18-

AAC 60310 and 18 AAC 60.410. The - QAPP Wwas prepared using the ADI*C guidance .

entitled Guidelines for Preparing Quahty Assurance Project Plans with reference to the
DRAFT Guidance Manual for Undergrouna’ Storage Tank Regulatzons 18 AAC 78, January o

1993 and Chapter 2 of the Underground Srorage Tank Procedures Marnual, Seprember 22 7
1995,

- The purpose of this QAPP is to outline laboratory methodologies and procedures, spec1ﬁc _ |

compounds to be analyzed for, detection hmrts quality assurance and quality control .-
(QA/QC) criteria, and assessment of data quahty objectives (DQOS) The quality assurance
(QA) and quality control (QC) measures ut1hzed are to ensure that the chemical and field data )
on the samples collected are accurate, prec1se, and complete as defined by estabhshed a
criteria. The procedures are the basis for achlevmg the goal of quality collection, analysis,
and review of the Fort Richardson samples The DQOs assessment is designed as a guide for - :
system operational changes and modifications based on the monitoring and sample analytical ..

results. The data will be evaluated to deterrnme if further actlons are warranted.

The QAPP is intended to address the samphng and testing to be performed dunng treatment * - |

system installation and monitoring.
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5.2.2 Program Approach

The primary objectiveof this QAPP is to provide a methodology for air sampling of the
system to be installed at the RRFTA. The treatment system to be installed and operated as
part of this scope of work is designed to volatilize and biodegrade contamination in treatment

arcas.

Reference is made to Section 2 of this Work Plan to specific information regarding site

* history including existing documents for historical information and available data. Specific. ...

reference is made to the design documents in Appendlx A for the selected treatment areas

identified as contammated

In order to meet the project objective stated above, this QAPP outlines a systematlc approach :
to sample (data) collectlon handling, preparatlon and analysis. The QAPP wiil address the
procedures concemmg personnel data qualzty Object}VGS sampling proced‘ures sample

transfer Iog, equlpment maintenance, equlpment calibration, laboratory QAPP premsmn :

accuracy, and completeness of assessment.

523 Project Organization and Responsibilities

5.2.3.1  Organization Chart

The organization of the project team is 6iztii_ned below.
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Ruff Road Flre Training Area and Roosevelt Road Transmitter Site Leachfield

Operable Unit A, Fort Richardsen, Alaska
Project Organization Chart

Engineer Manager
Corps of Engineers, Alaska District
HIRW Contract DACA85-95-D-0008 )

Delivery Order Manager
DOWL/Ogden Joint Venture

: " T ' .
| _ |_"‘: _ I'k l

: . QAQC Officer - - : Laboratory Manager - Site Safety Officer = { |  Principal Investigator
DOWL/Ogden Joint Venture ‘Multichem Analyticat Services | [DOWL/Ogden Joint Venture DOWL/0gien Joini Venture
) (MAS) : '
Laboratory Technicians - Field Fechnicians ~ -
Multichem Analytical Services _ ‘ DOWL/Ogden Joint Venture
(MAS; ’

5232  Key Personnel Responsibilities

The 'k'ey personnel positions responsible for ensuring that the RRFTA project activities ére'__: _ i

conducted m accordance with standard and accepted Operatlng procedures 1nclud1ng QA/QC.

crlterla, are shown in the project organlzatron chart shown above. The duties of each position

are described in the following text. All DOWL/Ogden JV personnel filling these posmons '

~ shall be listed on the Quahﬁed Personnel Form for DOWL and Ogden on ﬁle with ADEC.

‘Encineer Mana,ger' The Alaska District project director responsible for guiding the overall

direction of the program. This individual shall be reSp0n51b1e for the final review and

approval of all sampling procedures reports and field data.

Deliverv Order Manager: The individual -acting aé the lead person for DOWL/Ogden JV
during the Fort Richardson project. This individual shall be responsible for ensuring that the
outlined tasks and objectives of the QAPP are completed The accurate completion of the

Fort chhardson field rmplementatlon includes ensuring that all samplmg protocol and
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quality control measures outlined in this QAPP are rnet proper field documentation is belno
“performed, instrument calibrations are being performed correctly, and that the final reports

10g1ca11y convey data necessary to fulfill the sampling program objectwes

QA/QC Ofﬁce The individual responsible for review of any data for samples c ollected and
verification of the accuracy and reliability of that data. The QA/QC ofﬁcer is re: sp0n51ble for
ongoing review, monitoring, and evaluation of the field activities. The QA/QC officer wﬂI.

determine if data are acceptable for use in interpretations and will valldate or supenlse :

validation. of all data reports This 1nd1v1dual w111 have a strong analytlc.il chemistry -

background, as well as experience in completlng analytical data reviews.

Principal Site Investigator(s): The individual responsible for conducting the sampling,
including all field QC, instrument ca}i'brati;ms and field documentation. These individuals |
will be experienced i the collection of soil and water samples and shall be knowledcreable of B
the sampling protocols outlined in this QAPP They will have knowledce of standards-and.
regulations applying to the samphng of 3011 and water, and meet the cr1ter1a definition of a

"qualified person” as stated in 18 AAC 78. 995

Field Technicians: The field technicians are respons1ble for prov1d1ng support in the field to .
the Principal Site Investigator. These mdw1duals will be assigned field work activities by the-
Principal Site Investigator, which may mclude implementation i inspections; and monltOI'an

activities, and will comply with procedures. outlmed in the sampling and analysis plan, work
plan, and this QAPP

Laboratorv Manager: This individual works for Multichem Analytical Services (MAS) This

individual shall be responsible for ensuring that ali the required labbratory QA/QC measures -

are completed from the time that samples are received at thejr laboratory until the analytical . -

results arrive at the DOWL/Ogden JV office. This person will work c-losely with the =
DOWL/Ogden JV project manager to assure that the sample delivery is completed efficiently - -

and will help troubleshoot any potential problems encountered during sampling. D1rect1ng '

the lab assistants in completing the sample analy51s shall be a primary duty of the M AS Lab Ce
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Manager. This person is responsible for the review and validation of the analytical data =

before it is submitted in final form to the DOWL/Ogden JV.

Laboratory Technicians: The laboratory technicians .are responsi'ble for 'comple'ting. the

laboratory’s outlined internal quality assurance procedures These individuals will follow

these procedures and will work closely with the Lab Manager to meet the strict laboratorv

QA/QC criteria necessary to meet ADEC approval of analytical laboratories.

5.2.3-3 Changes to Organization or Key' Personnel Responsibilities

Any changes to either the described organization, personnel, or responsibilities from the"_-_
ihformation provided in this document, will be reported directly to the Alaska District. The

changes will be transmitted as amendments fo the QAPP. - Any amendments must be received. :

by the Alaska District prior to or concurrently w1th any site-specific project actlvmes or srte'

assessment reports that are submitted subsequent to the changes.

5.2.34  Health and Safety Training

All DOWL/Ogden JV personnel working in the field during an environmental investigation '_ |
in which contaminated rnatenals may be encountered shall meet the requirements of 29 CFR: -
1910.120 and shall have successfully cornpleted 40 hours of health and safety training. In .. |
addition, DOWL/Ogden JV enwronmental personnel shall have successfully completed an -
eight-hour refresher course addressing health and safety issues within the 12 months prior to :

participating in the field portion of any mvest:gatlon Field personnel will have 11rst aid and

CPR training.

524 Qualitv Assurance Objectives for Measurement of Data

5.2.4.1 . Definitions

In general, QA objectives are quantitative and qualitative goals needed to meet specific

regulatory requrrements The QA objectives show the total acceptable error due to. sample |

collection, handling, preparation, and analysrs
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The quantitative QA objectives deal with the precision, accuracy, and completeness of the _

sampling process.

Precision is defined as the measure of the variability or random error in sampling, 'sample _
handling, preservation, and laboratory analysis. For- purposes of ‘this plan, precision is -

indicated by the relative percent difference in concentrations between duplicate samples.

Accuracy is defined as a measure of the closeness of the individual measurement or average
of a number of measurements to the true value. For purposes of this plan, accuracy is

indicated .by matrix analyte or surrogate spiked samples.

Completeness is a measure of the amount of valid data obtained compared to the amount .
expected. For purposes of this plan, completeness is calculated as the number of valid

samples divided by the minimum number of required samples (ekpressed as a percentage).

The qualitative QA objectives are representativeness and comparability of the sampllno
results. RepresentatWeness describes the degree to Whlch the data characterizes the actuall
conditions on site. Comparablhty expresses the level of confidence with which one data set
may be compared ‘with another. Standard operating procedures will be used for thel
collection, preservation, and analysis of theisamples. Data will be reported in the same units.

of quantification and in accordance with ADEC reporting requirements.
5242 Data Quality Objectives

The objective for the monitoring and sampling to be conducted during this project is to :

document the installation and operation of the treatment system to be installed at the site.

The primary data quality objective for monitoring of treatment system installation is to
document the proper installation of the system, -and identify locations of contamination if
encountered. The primary data quality objective for monitoring the operation of the system - s
is to verify and document contaminant concentration in the bio-venting exhaust; verify and

document degradatlon of the targeted contamination; and verify, document and evaluate -

oXygen uptake.

T T ST




i S T

A»_,_,..

1

Y Y

1

r

L

1

A T s T

IR

{7

7

i3

FINAL _ DACAR5-95-D-0008, D.0.0026

. Work Plan Treatment Svstems Demonstrations & Design Verification Studv

Contaminant mass removal fates can be used to evaluate the -inipaet of the remediation
system .ahd are calculated using measured- extracted Vapor flow rates and concentration
results gathered during the sampling program. Contaminant concentrations in the exn‘acted__ ‘
vapof_ will typically rapidly decrease over time. The rate at which contaminant
concentrations in the extracted vapor decrease deperids on the nature and extent of
contamination, the response of the indigenous microbes, and site soil characteristics. For . -
example, a rapid decrease in the contaminant concentrations i in the extracted vapor could be_ _
due to low air permeability of 5011 or relatlvely low cornitaminant vapor pressure and I—Ienry S
Law Constant (two parameters used to determme whether a compound will volatlhze from an

aqueous phase and exist in the soil gas. )

Pressure measurements at the monitoring points will verify a pressure gradient has been .

‘induced on the contaminated soil targeted for remediation. The establishment of a gradient 5

will infer the forced introduction of oxygen to the targeted soil.

Monitoring the concentrations of oxygen and carbon dioxide at the monltonngr points will .
allow the evaluate of the presence of bmloglcal act1v1ty assumed to be reducing ‘the
hydrocarbon contamination. If biological act1v1ty is occurring in the targeted soil, then the -

baseline line oxygen readings should be depressed and the carbon dioxide readmgs_ elevated.”

As air is forced through the targeted soil, the oxygen level should increase and concentration -~

of carbon dioxide should decrease. As the area rests between pulsed introducticn of air, the |
oxygen level should decrease and the carbon dioxide level increase as the microbes. .

aerobically degrade the petroleum hydrocarbons.

Monitoring the moisture content of the soil targeted for treatment will assure that mmsture

conditions in the soil remain suitable to support biological act1V1ty

Based on these evaluation criteria, three cases have been developed- to evaluate system B

performance followmg the start-up monitoring and sampling stage
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52421 Case I

Case I refers to a srtuatron where the baseline oxygen and carbon dioxide levels are nearly _
atmospheric and httle response in concentration of these analytes is noted with time, even -
with the presence of a measu-rable induced gradient, and no significant difference in
concentration of oxygen, carbon dioxide or hych'ocarbons from atmosphenc exists in the bio-
venting exhaust nor is any uptake of oxygen measured between forced air pulses. . Case I
conditions: Would 1ndicate that the system is operatmg as designed, but not effective in i
treatment. The lack of measurable gradient would indicate that the system is not successfully :

forcmg oxygen through the s011 targeted for clean up, a condition needing correction pr1or to

evaluating the adequacy of bio-venting to thrs remedratron If so11 conditions are dry, then " -

moisture should be added to condition of soil to a state more hospitable to mroroorgamsms

before evaluatlng the adequacy of bro-ventrng

52422 Case II

Case II refers to a situation where the basehne level of oxygen is below atmospheric and the ~

- baseline concentration of carbon droxrde is equal to or greater than atmospherrc a .

measurable pressure response, increase in oxy_gen and reduction in carbon dioxide is noted
while the horizontal well in the area is extracting vapor, and the oxygen level decreases and - -
carbon dioxide level increases in the same area between pulses. Case II conditions indicate S

that the system is 0perat1ng as desrgned and the conditions are supporting blologlcal

 reduction of the contaminants. If the concentration of hydrocarbons in the exhaust is hrgh :

then sorl vapor extraction is also taking place and the alrﬂow rate could probably be reduced.
If the concentrations of hydrocarbons in the exhaust are small, then most of the remediation
is being accomphshed by biodegradation. If the concentrations in ‘the exhaust are . :

nondetectable, then oxygen supply may be limiting the blologmal reductlon of the_ -

hydrocarbons and the amount of air could be increased.
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52423 - Caselll

Case I refers to a situation where 1n1t1a11y the conditions were as in Case 11, but the oxygen
'uptake is decreasmg, the carbon dioxide production is: decreasing, the moisture condmons are

adequate and the induced pressure gradient remains acceptable. Case. III would indicate that

the hydrocarbons used as a food source are being consumed and are limiting the biological

activity. Variation of water content in the soil or air supply could also limit the biological

actlvny, consequently if the 3011 moisture Sensor or Pressure - measurements 1nd1cate a . -

variation, it must be corrected to evaluate Case 1.

TABLE 5-3
DATA QUALITY OBJECTIVES _
Parameter | Matrix | Method'®/ | Limit | Precision Accuracy | Completeness i
. -~ (ppbv) (=%) (%) (%)
[Volatile |
Organics Air |BPATO-14 052 |30 |70 130 | N/

(a) These methods refer to those descrlbed in Test Method for the Evalua[mn of Solid . -
Waste Physwal/ChemlcaI Method SW—846 1986, Environmental Momtormg and :
Support Laboratory, Cincinnati, OH 45268. The modified ADEC methods are. _
available from ADEC Laboratory, 10107 Brentwood Place, Juneau 99801 (907) o

790-2169.

5.2.5 Quality Contro! Samples

For samples that will be field tested and screened, no quality control samples will be

collected. No quality control samples will be collected as part of the gas samphng to be

conducted during monitoting of the system.

5.2.6 Laboratorv Quality Control for Air Samnlinz. SVE Svstem

Air samples collected during monitoring of the system will be analyzed for VOCS usmg EPA
Method TO-14.
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Target detection llmlts for Method TO-14 are provxded n Table 5-3.

' Laboratory holding times are 14 days for EPA Methods TO-14.

5.2.6.1  Laboratory Calibration Procedures

The project laboratory calibration procedures are specified in the appropriate analvtlcal- o

' methods

Calibration check standards will be analyied before and after each batch of samples. If the._ __

recovery for the standard is not within establlshed method-specific acceptance criteria, then.

corrective measures-will be taken to remedy the situation. This may involve the re-analysis © - o

~of the samples.

52.62  Data Qualifying and Corrective Actions

Analytlcal data generated with laboratory control samples (LCS) which fall within the_. &

established control limits will be judged to be i in control. Data generated with LCS that do ._

not fall within contro! limits will be con51dered suspect, and the analysis will be repeated or .7 '

the - results will be reported with appropnate qualifiers if re-analysis is not possuble or. .

necessary.
Corrective actions will be necessary if any of the following occurs:

s+ QC data are outside the warning or aCCeptable windows for precision and accuracy "

established for laboratory control sarmples;

+ Blanks containing contaminants at concentrations above the levels spemﬁed in the_

Laboratory Quality Management Plan for any target compound

* Undesirable trends are detected in matrix spike recoveries or relative percent dlfference o

(RPD) between matrix spike duplicates;

* Unusual changes in detection limits are observed; and
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» Deficiencies are detected by the Iaboratory QA director dunng internal and extemal:,

audits, or from the results of performance evaluatlon samples

Corrective actions will be handled mmally at'the bench level by the analyst, who will review
the preparation or extraction procedure for possrble errors, check the instrument calibration.

spike and calibration mixtures, and the instrument sensitivity. The analyst will immediately |

notify his/her supervisor of the identified problern and what actions have béen undertaken. If

the problem per51sts or cannot be 1dent1ﬁed the matter will be referred to the laborator}
supervisor and. the laboratory QA director for further mvestrgatron Once resolved fuIl
documentation of the corrective action procedure will be filed by the. QA d1rector and if the .

data are affected, a corrective action memorandum will be prepared for the project file.
Examples of corrective actions may include; bu't‘ dre not limited to:

» Reanalyzing suspect samples;

= Re-sampling and analyzing new samples;

* FEvaluation and amendiog sampling and/or analytical procedures;
. Aecepting data .with an acknowledged level of uncertainty;

. Re-calibratiﬁg analytical instruments, arrd/or

» Rejecting the data.

52.6.3 - Instrument Maintenance

Preventive maintenance in the laboratory will be the respon51b111ty of the laboratory

personnel.  This maintenance includes routine: care: and cleaning of instruments, as well as

inspection and monitoring of carrier gases, solvents, and glassware Details of the.

maintenance procedures are addresses in the respective laboratory S Standard Operatmg

Procedures and Methods manuals.
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Precision and accuracy data wﬂl be exammed to deternnne if there is evidence of i instrument .-
malfunction. Malntenance will be performed when an instrument begins to change as.
indicated by the degradation of peak resoluuon, shifis in retention times, a decrease in

sensitivity, or a failure to meet method-specific quality control criteria.
5.2.6.4  Quality Control

Surrogate sp1kes method blanks dupl1cates and laboratory control samples and laboratory -
duphcates will be analyzed by the laboratory Matrix spikes and matrix splke duplicates are
not applicable to the analy’ucal methods bejng used for this project.

52.64.1 Surrogates/Surrogate Spike

A surrogate is a compound added to every blank, sample and standard, as spe :cified in the

analytical methodology Followmg analysis, the surrogate recovery results will be analyzed

to evaluate the accuracy of the analytical measurement on a sample- SpeCIﬁC basis. Results -

are expressed in terms of percent recovery of the ‘surrogate spike amount.
.Surrogates haVe ohly been established for EPA Method TO-14; these are listed in Table 5-4: .

TABLE 5-4

SURROGATES
‘Accuracy Precision
- Surrogate (% Recovery) (%RPD)
| Octafluorotoluene 70-130 | 30
Toluene-d$ | 70-130 | +30
| 4-Bromofluorobenzene | 70-130 - [£30

52642 Method Blanks

For this project, a method blank will consist of air that has been certified analyte-free. The
method blank will be carried through each step of the analytical method. The method blank

data will be used to assess the presence of laboratory contamination during the analys1s

Method blanks will be used for all three analytical methods. Method blanks will be used ata |
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frequency of one per batch of samples (up to a maximum of 20 samples per batch) Accuracy ‘
and preCISIOIl criteria used by the laboratory for blanks are 70-130 percent and % 30 percent

respectwely

52643 Laboratory Control Samples

Laboratory control samples (LCS) are well- characterized laboratory-generated samples used e

to monitor the laboratory’s day-to-day performance of routine analytrcal methods. Accuracv SN

and preC1s10n criteria used by the laboratory for LCSs are 70-130 percent and +30 percent

respectwely The purpose of the LCS 1s to monitor the precision and accuracy of thel_'.-_'.

analytical process, independent of matrix effects

The results of the LCS are compared to well- defined laboratory acceptance criteria to .

determine whether the laboratory system is “in control.” The LCS offers the ddvantage of

bemg able to differentiate low recoveries due to procedural errors from those due to matrix _' =

effects.

LCS will be used only for EPA Method TO-14. All target analytes will be spiked in the LCS

sample(s). LCS will be used at a frequency of one per batch of samples (upto a max1mum .

of 20 samples per batch).
5.2.644 Laboratory Duplicates

Laboratory . duplicates are used to assess the reproducibility of the - analytical. results .
Laboratory duplicates will be used for the analytical method, at a frequency of one per batch N

of samples (up to 2 maximum of 20 sarnples per batch).

52.6.5  Data Validation

Since the primary purpose of the sample collectlon effort is to assess the’ functioning of the
SVE system and monitor the mass removal rate of contaminants, formal validation of the

analytical data is not warranted. In addition, there are no procedures for vahdatmg air and

soil gas sample analyses
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5.2.6.6  Laboratory Quality Control Document

The project laboratory QC Document Provides information on typical laboratory calibration

procedures and standards to be used during the sample analys:s addltlonal information on

laboratory QC samples, and information on the reduction of analytical data.
52.7 Field Procedures
52.7.1  Field Measurements

A variety of sampllng and ﬁeld analyhcal equipment will be used during 1mp1ementat10n of

the treatment system Proper calibration, mamtenance and use of instruments is requ1red to, o

ensure the quality of all data collected. An Equxpment Calibration Log Sheet will be kept in.

the project dedicated field book for each 1nstrument that has been affected by use: |

Equipment calibration log include:

. Date of calibration,

. Al data pertaining to the calibration _procedi.u’es,.
. Initials of analyst performing calibration,
. Adjustments made and the accuracy of the equipment prior to and followmg-

cahbratlon and

. Record of equipment failure or inability to meet specifications.

"The field equipment and calibration procedures for each instrument that will be used are

described below:

Photoionizor Detector A photoionizer detector will be used for on-site detection of organlc SR

vapors and gases from excavated soil and potentially contaminated equipment. The PID
should be calibrated twice a day using a two-point standardlzatlon procedure. C ompressed |

1sobutylene gas will be used to cahbrate the instrument over the 0-200 ppm operatmg range

PageS-‘_Bl
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Temperature Probe: The dig-i.tal-readout temperature probe will- be used to determine water

'temperature of samples during field testing. The temperature probe is calibrated by

comparmg five points on the scale to a factory-cahbrated mercury thermometer once every.- -

'six months.

Vacuum Gages: A set of three Dyer Magnehelic® will be connected in series and Zeroed in
‘the position that measurenients’ will be obtained. The ranges of the gages shall be 0 to 1 inch
of water, 0 to 10 mches of water, and 0 to 100 inches of water to measure pressure response
at the monrtormg points. An addmonal-Magnehelrc@ gage will be used on' site to measure -

the vacuum in the horizontal well. The range of this gage shall be 0 to 15 psi.

GasTech Model 32520X The GasTech: Model 325200X will be used to measure oxygen

and carbon dioxide levels at the momtormg pomts and in the vapor extracted from the

horizontal wells. The battery level will be checked prior to use to ensure proper operation.

The air filters will be checked and- cleaned or replaced, as necessary, prior to use. The -
instrument w1lI be turned on and equ1l1brated for at least 30 minutes prior to cahbra‘uon of |
obtaining measurements. The sampling pump W1ll be checked. - The meter will be cal1brated _
each day prior to use against purchased Oxygen and carbon Dioxide calibration standards

The Carbon Dioxide calibration will be perforrned agamst atmospheric (0.05 percent) and a -
five percent standard. The Oxygen will be cal1brated against: atmosphenc (20.9 percent) and _

a five percent standard and a zero percent standard in accordance with the manufacturer’s .

recommendations.

GasTech Trace Techtor™: The Trace Techtor™ meter will be used to measure the
concentration of hydrocarbons at the monitoring points and in the exhaust gas. Prior to use _
the instrument will be checked and equilibrated and calibrated against two hexane calibration

standards (500 ppm and 4400 ppm) in accordance with the manufacturers recommendations. :

Other equipment that might be required during the field work will be cal1brated according to

the manufacturer’s recommendations and/or generally accepted practice. -
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Moisture Meter:- The Delmhorst KS-D1 Digital Soil Moisture Tester will be used to observe
variations in water content. Model GB-1 Gypsum Block sensors will be installed in augered
holes and bedded in silica flour. Dunng installation, a sample of the soil at the level of
installation will be obtained and tested for water content. - Meter readings will be correlated to

the soil sample results and to calibration curves found in the meters operating instructions.
5272  Exhaust Gas Sampling Methodology

Soil vapor samples will be collected form ‘the exhaust gas with Summa® canisters

Procedures for collecting Summa® canlsters samples will be in accordance with specific

guidelines provided by the laboratory that supphes the canisters. General sample collection - . '.

methodology is described below. Deta:lled procedures for sample labeling and | handling are -

provided in appendlc:es
5.2.7.2.1 Sample Collection

The six-liter Summa® canister will be supplied by'the laboratory under a paﬁial vacuum. The

air inlet for the Summa® canister will be connected to the exhaust gas samplm g port with

polyethylene or tygon tublng The samplmg port will be one-fourth inch steel pipe tapped '

into the exhaust pipe and fitting with a quarter turn ball valve.. A one-fourth inch hose

middle will be attached to the ball valve. Samples will then be collected by opening the '

sample port valve and the inlet valve to the Summa® canister. Vapor from the exhaust will .
then flow into the partially evacuated Smn..rna® canister and the operator will close the valve
when the pressure inside the canister reaches the level specified by the laboratorv The QC

duplicate (rephcate) sarnples will be collected every three months by 1mmed1ately attachmg '

and ﬁllmg a second canister after the primary sample is collected.

5273 Field Record Keeping

The record keeplng tasks described below will be performed to provide documentaﬂon of the

ﬁeld act1V1t1es that are traceable and defensible.
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A b’dund.proj ect dedication field book Wﬂl be maintained for all aCtiVitieé conducted at thc_
site. Notes ‘on activities will be recorded, with ball point pen, in the field book on a daily
basis. Pencil will be used only if wet COﬂdlthI]S prevent use of a pen. Entries will 1nclude at.

a minimum the following inforination:

. Date, beginning, and lending times of field work;;

. Names of ﬁeld. team me_inbers;

. Nalnés of pérsons céntacted at tllle.sitlé or any visitors to the site; |

. _ 'Conditi'o_ns_ of the site and observations;

. 'Sal_nples colllected_, time collected, and their location;

. Observations ;)f the soil, .surfac'e water and ground'ﬁt}ateré if encountered;
. Equipment used on-site, caiibratioﬁ iﬁetﬁods, and information gathered;
. Other o_peration.s performed; and

. Aﬁy other pertinent site 'act.iVity information.

Each day's entry will begin on a new page and blank lines on the final page for each day w111

be crossed out to the bottom. Daily entries will be signed by the person making the entry into

the field book. Any corrections to the log will be made by crossing out the errors with one '

line, initialing the deletion, dating the deletion, entering the correction, initialing the

correction and dating the correction.

If sampling is conducted durmg a day's field activity, the 1nformat10n about the samples and

observatlons descnbed above WlH be entered into the field book.
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5.2.8 Sample Collection and Management

5281  .Sample Designation

Each sample will be 1dent1ﬁed by a coded 10 to 13 digit sample number The sarnple

identification number is composed of the year, week, site number, locatzon number sample_-fT

depth, sample number, and sample matnx as shown below

97 30 FR 01 0 1 AI ‘
Year ‘ | | | w _____ Sample Matrix
Week____' .' I | .-é__-__'_Sample Number
Ft. Richardson ; | _____. Sample Depth (a_s applicable)
| ._______L-ocation Number

Three designations will -be used for the sample nﬁmber' One represents a - primary sample, two
represents a duplicate sample (QC) for the proj ect laboratory, and three represents a triplicate
samiple (QA) for the QA laboratory. The sample rnatnx 1is identified by the followmg

abbreviations:

+ 8L for soil;

. . SD for sedirneht;

. DR for drummed liquid/waste; -

. MI for miscellaneous;

. ST for stockpiled/containerized soil;
. WA for water;

. TK for tank; and

. Al for air.
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5 .2.8.2 Sample Containers

Sample containers used cluring environmental investigations conducted by the DOWL/Ogden

JV will be new, pre-cleaned, analj’tical grade containers. Table 5-5 presents the sample. . - :

containers for use on this project.

TABLE 5-5
SAMPLE CONTAINERS PRESERVATION AND HOLDING TIME

: ' Sample AIR
PARAMETER | METHOD | Holding Number and size of |
| Time | Sample Containers |
(Days) and Preservative
. = 1- 6 Liter
Volatile Organics | TO-14 " Summa Canister

52.83  Sample Handling and Storage

Protocols for handling and storlng samples once they are collected are intended to mamtam ;
sample integrity. Sample handling and storage procedures for ground water samples shall be. :

conducted following the guidelines set forth in the (¢ Management Plan for Operable Alaska” -

as applicable.

Sample handlers will use clean, analyte free, supplies and equipment Whllﬁ collectlng ‘

transferring, and packaglnU all sa.mple matenals Samplers will wear new nitrile gloves -

while handling ‘any sample material. These gloves are to be discarded after each sample is

completed, Contact between the sample material and the sampler's gloved hands will be _'

minimal.

~ For samples that are to be retained, sample containers will be labeled immed-iatel_y following |
collection of the sample matenal Each sample will be 1dent1ﬁed by a self-adhesive sample -

label. The sample identification number, the date and time the sample was collected the

material identification or sample type, the analysis to be performed, and the initials or

signature of the person collecting the sample will be written in indelible ink on each. sa.mple :

label,
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- Air samples will be stored in a cooler. Ice will not be used.

Delivery of the .samples to the laboratory will be prompt to ensure that holding times are met.

5284  Sample Custody

A cham-of—custody form will be completed for each sample cooler delivered to-the -

laboratory Every sample that is submitted for analysis w111 be listed on a cham-of—custody. ;

form. The chain- of-custody form will function as the cham-of-custody record for the sample .
“and as the reCelpt for-sample record for the laboratory. The forms will be in triplicate using’

carbonless paper and the original will always remain with the samples. An example of the

chain-of-custody form is found in Appendix C.

The Principal Site Investigator will be responsible for ensuring that the samples are properly - .-

labeled, packaged, and delivered to the contract laboratory with a chain-of- -custody form." B

which has been completed, dated, and 51gned When transfernng custody of the samples, the &
custodian will sign and record the date and time on the chain-of-custody .form. Each person”

who acquires custody of the samples will be required to sign and date the appropriate section

on the chain-of-custody form.

If possible, samples will be delivered to the contract laboratory’ at the end of each day's

sampling operations. If samples require shipping, they will be shipped via air express in a"

cooler with the cornpleted chain-of-custody form taped to the underside of the cooler Iid, the _‘

cooler securely sealed with tape, and custody seals in place. During the time between L

collection and shipping, the samples will remain in the possession of the DOWL/Ogden IV -

Principal Site Investigator. The air shipper's bill of lading or airwaybill will be retained as

part of the chain-of-custody record for that period of time that the sample i$ in route to the.

laboratory from the Principal Site Iﬁvestigator.

- Upon delivery of the samples to the contract laboratory, an inspection will be made of the '
containers to confirm that the containers' integrity have not been compromised dunng |

shipment. If any of the sample container seals appear to have been broken or are loose, the =
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samples will be considered suspect and the collection of new environmental samples may be '

required.

5.2.9 Data Reporting

DOWL/Ogden JV has contracted a project laboratory for the éhalytical testing for this -

project. The Quality Control Document for this laboratory shall remain on ﬁle ar the _
DOWL/Ogden JV office and will be provided to both the Alaska District and Ihe ADECat -

their request.

It is the responsibility of the project laboratory to perform all laboratory cal:bratlon
procedures and maintain all approved standards accordmg to accepted laboratory and EPA |

- approved pract1ces In addition, the pro_ject laboratory will perform and certify all QA/QC |

procedures, performance aud1ts and data vahdatlon and reductmn computatmns and’ W111

prov1de the DOWL/Ogden TV with the requ1red Data Delrverable package necessary for the -

DOWL/Ogden JV personnel to review and valxdate the analy’txcal results.

Laboratory data will be submitted to the DOWL/Ogden .TV by the project laboratory no !ater: e

- than 30 days after the laboratory receives the samples The Alaska - D1st1'1ct will be *

responsible for transfer of any pertinent 1nf0rmat10n or report copies to the ADEC
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6.0 WASTE MANAGEMENT

The IDW plan outlined herein establishes an approach to the handling, transport, and storacre

of the IDW. Handling of IDW will be in accordance with EPA document 540/G-91/009 .

“ Management of Investlgatlon-DenVed Wastes

6.1 Miscellaneous Decontamination Trash

All miscellaneous trash will be segregated from other IDW and collected in plas‘nc bags upon' _

generation and marked with 2a Non-Regulated Waste Label with:

. _Firm'Name
. Date

. Location

. Contents

Mlscellaneous decontamination trash will be collected in plastlc garbage bags and d13posed

of at an acceptable solzd waste disposal faclllty

6.2 _ Ofher Wastes

An element in the design of this remediation system was the minimization of wastz.

Field screening of the soil excavated at RRFTA during the shallow trenching may identify - |

near surface contamlnatlon As the shallow trenching will be inside the treatment areas, any B

identified contaminated soil will be returned to the trenches as backfill to be addressed as part :

of the remediation program.

The location of any identified contaminated sojl will be documented in. the ﬁeld logs '

inspection reports, and the letter report
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APPENDIX A
DESIGN DRAWINGS

‘The design drawings presented in this Appendix have been

reduced to 11” x 17” from a 24” by 36” format. This results in
scales not as indicated on the drawings. '
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STANDARD OPERATING PROCEDURE — 201 _
FIELD SCREENING OF HAND-AUGERED-AND GRAB SAMPLES_:

1.0 OBJECTIVE

The objective of this procedure is fo_ define ‘the requirements and ?hethods fort‘-ﬁelcl-lscregnin'g h;ind-—
augered and grab samples. ' : :

2.0 BACKGROUND

The use of field screening samples for either hand-augered or grab samples allows field teams to develop
a general understanding of contaminant profiles with the objective of optimizing confirmation sampling
activities. Consistent sampling procedures help to ensure uniformity of results and to reduce either false
positives or negatives. Field-screening analysis of surficial grab.samples or surficial/shallow subsurface

‘hand-augered samples permits (1) a more informed selection of samples to be analyzed for

contamination at an- off-site laboratory, or (2) a preliminary/cursory mnvestigation ‘of shallow - soils'
contamination by on-site analytical equipment. ~ * '

3.0  RESPONSIBILITIES

Site Manager: The Site Manager, or Field Team Leader, is responsible for ensuring that field activities
are completed to meet the project objectives, are conducted in accordance with the project plans and
requirements, and that all activities are performed according to the respective procedures. The Site .

- Manager is responsible for ensuring that all site personne! are trained in the procedures, that the

procedures are adhered to, and that all activities are documented.

Field Team: All members of the field team (samplers; tc_c':hnif:iahs', field geologists, éh.gineeré,'ctc.)'-are
responsible for understanding and implementing this field procedure as well as ensuring that all of the -
team members also perform in accordance with this procedure. o o A o '

It is the reSponsibility of all .'ﬁe}.d_'pefsonnei to id.e'ntify,. document, and submit recommendations to
improve the quality, usability, and implementability of thisprocedure. S '

40  REQUIRED EQUIPMENT

The equipment for sampling and transporting soils to the on-site analytical léborato:ry’ for-,s;creéni_ng‘
analyses 1s as follows: ' ‘

« certified clean sample containers of the appropriate size and material for specific aiia]l’ysis,

» latex gloves,

clean stainless steel spoon or spatula,

labels; -
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e . coolers and ice,

. .cham of-custody (COC) forms

B portable organic vapor detector [ie., - flame ° i3 jtion detéctor (FID) or. photoionization detector
- {PID)] if volatile organic compounds (V OCs) are expected to be present, and

+ fieldlo gbook

If surficial or relatlvely shallow subsurfaCe sotl contammatton (eSpec1ally VOCs) isto be 1nvest1gated at -

- the site by screening analyses the following equxprnent will be needed:
« certified c¢lean glass sarnple containers or 21p-top type bags,

. alurmnum -f01l

'.. latex gloves

. '__J3clean stamiess steel Spoon-or Spatula.

o labels, . |

«+ portable organio' vapor detector (ie., FID or PID), and

+  field logbook.

‘io PROCEDURES

1. Screen the sample with an orgamc vapor d e
. remove the soils from the bucket auger or collec
- .and place the required sample volime. into th
1If the sample is to be sent for off-site analy
_appropnate laboratory- prov1ded containers. , Exce

tainer(s) designated for on-site anaIys1s/analyses
“rernainder -of the 'sample will be placed in the
sampled soils will be disposed of as stated in the

_.project Work Plan. - Sleeved VOC samples that will be held for potential off-site laboratory analysis. . B

will not be disturbed by screemng sample collectzon but will be capped and properly stored.

2, Complete and affix a label orto the sarnple contamer

3. The sample will be transported d1rectly to the ol' l‘-e. laboratory, or several samples may be retzuned_
and placed in a cooler with ice until the batch is transported to the laboratory. L

4. A completed cocC form will accompany each sample or batch of samples to the on-site laboratory :

. and wﬂl be signed-and"dated by the appropriaté parties when receiving or relinquishing the sarnples

Soil contamination can be cursonly investigated by ﬁeld screening analys1s at the site by the followmg

procedures:

1. Determine and stake the sample-collection l’ocations and collect the hand-'a‘-ugered or grab samples.’

. Usmg gloved hands and the spatula/spoon,'.-
e grab sample directly from the sampling device

- .._,.._,_,j_'- L
N

| [“‘—
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Using gloved hands and spatula/spoon, fill either a clean container or zip-top type bag approximately
one-half to two-thirds full with soil and tightly seal the zip-top type bag or tightly cap the clean
container with a piece of aluminum foil.

Properly identify the sample.

Allow the sample to set for approximately 30 min in'a warm environment {e.g., the sun or a heated
car). : :

Pierce ﬁhe_ aluminum foil or the zip-top type bag with the sample prébe of the organic vapor detector
and record the highest initial reading from the container's headspace in a field book.

Dispose of the soils and containers as stated in thc':project Work Plan.
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STANDARD OPERATING PROCEDURE - 329

FIELD MEASUREMENT OF SUBSURFACE
GASEQOUS ANALYTE CONCENTRATIONS

1.0 OBJECTIVE

_analyte concentrations.

- The objective of this procedure is to define the requirements for field measurements of subsurface gaseous

2.9 BACKGROUND

‘Field measurement of gaseous concentrations of oxygen, carbon dioxide, and hydrocarbon is often

conducted for evaluation of bioventing, biosparging, and testing to verify the radius of infiuence for these
technologies. ‘ '

3.0 RESPONSIBILITIES

Site Manager: The Site Manager, or Field Team Leader, is responsible for ensuring that field activities
are completed to meet the project objectives, are conducted in accordance with the project plans and
requiremnents, and that alf activities are performed according to the respective procedures. . The Site

Manager is responsible for ensuring that all site personnel are trained in the procedures, that the procedures
are adhered to, and that al} activities are docurnented. : :

Ilield Team: All members of the field team (samplers, technicians, field geoiogists, engineers, ctc.} are

responsible for understanding and implementing this field procedure as well as ensuring that ail of the team
members also perform in accordance with this procedure. ' B

It is the responsibility of allh'fie'_ld personnel to identify, document, and submit-recommendations to
improve the quality, usability, and implementability of this procedure.

4.0 REQUIRED EQUIPMENT

*  Vacuum pump. _

* Gas tech Model 32520X CO2/02 analyzer or equal.
*  Photoionization detector. |

«  Calibration equipnient.
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'Magnehe}ie 'gage set.

.0  PROCEDURE

i

5.1 ‘ Field Measurement

Prior to sampling, the sampling pomt wr!l be,puroed‘_ as requrred for oaseous concentratlon to S[ﬂbtllZC_

without drawing a[mosphertc air. .

52 i Carbon D;oxrde/Oxygen Con

Gaseous concentrations of carbon drox1d_ =0
“Model 35240X CO2/02 analyzer or equivalen

.operation. The air filters wili be.checket: -and
-measurements. The instrument w1ll be’ turned o1
calibration or obtdining measurements. The sarm
that it is functioning. Low flow of the 'sampling
sedlment is.trapped i in the pump of{ubmo

ssa'ry' cleaned or repiaced bcfore each days field
' ]lbrated _for at, [east 30 rrunutes beforc conducting

Meters wxil be cahbrated each day pnor to us '
standards will be selected 1o be in the concentral
calibration will be performed against atmosph
will be-calibrated using a{mosphenc ‘02 (20
standard.” For each calibration point, a one it
'mstrument is then cahbrated against 1he standard g:

12 wrll bc fr]?ed wuh the cahbrauon gas.- The
accordance with thc manufacturer s mstrucnons

-2,

5.3 Hydrocarben Concentratrons

Gaseous concentrauons of orcamc ,vapors W
'should be calibrated twice per day using a t
gas will be used to cahbratc the mstrument over 1

sing a Photoromzer Detector (PID} The PID

X

0-ppm operatmv range.

4

5.4 Pressure Monitoring

‘Wells and monitoring points will be fitted with

“turn ball valves will be instalied in the tap.. Th
ball valve will remain closed betwéen momtorln
field monitoring sampling, a magnehelic § gaoe s'e snnected to the hose nipple, the valve opened
and the static pressure in- the well Or MOoNitorifng |'be:recorded’ The magnehelic gage set will
consist-of three gages with one gage in each of the Fo][owxng ranges (in mches of water). zero o ane-inch,
zero'to 10inches, and zero to 100 mches : = :

ve:will termiinate in a 3/16-inch hose nipple.: The
rior. to opening the well or monitoring point for

ndardrzation procedurc Compressed rsobutylcne *

€ tappcd for q'u'arter inch pipe’ thread Quarter “
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= . Teflon sprayers or wash bottlgs 3

STANDARD OPERATING PROCEDURE — 601

FIELD EQUIPMENT DECONTAMINATION

1.0 OBJECTIVE

The objective of this procedure is to describe the proper procedures for decdnfaminating sampling
‘equipment used to perform field investigations. - - ‘ o

2.0 BACKGROUND

Decontamination. of field equipment is- necessary to -ensure that chemical analyses reflect actual
concentrations at sampling’ locations by maintaining the quality of samples and preventing cross-

- contamination. Further, decontamination reduces the health hazards to field personnel and prevents the

spread of contaminants off-site.

3.0 RESPONSIBILITIES

Site Manager: The Site Managcr, or.Field Team L‘efider, is responsible for ensuring that field activities

‘are completed to meet the project objectives, are conducted in accordance with the project plans and
Tequirements, and that all activities are performed according to the respective procedures. The Site _
Manager is responsible for ensuring that all site -personnel are trained in the procedures, that the

procedures are adhered to, and that all activities are documented.

Field Team: All members of the field team (samplers, technicians, field geologists, engineers, etc.) are
responsible for understanding and implementing this field procedure as well as ensuring that-all of the
team members also perform in accordance with this procedure.

improve the quality, usability, and implementability of this procedure.

It is the responsibility of all field personnel toiidentify; -docﬁmént, and submit recommendations to

40  REQUIRED EQUIPMENT

4.1 Definition And FEquipment

Sampling equipment includes split spoons, liners, hand'éugers, bailers,' bowls, knives, scoops, water
samplers, nondisposable filtration equipment, or any equipment that directly contacts samples.
Equipment necessary to complgte decontamination procedures includes:

* S-gal or larger plastic buckets and/or troughs;

» laboratory-grade detergent (phosphate free);

« stiff-bristle brushes capable of cleaning the inside and outside of equipment;

; ; o (pump sprayer material must be
co.mpaﬁbleg.m& the solutior (pump sp y. _
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. plastic sheeting;

« disposable wipes;
« aluminum foil;

. -potable water, . _
r.,"Tési'i'ﬁé and Materials(ASlTM) Type I or

h3 HPLC)—produced water is not acceptable] (Note:: ~ - 4.
¢an” ‘be- processed on-site by using a mob:le' c e

s deionized, organic-free water [Amer
: equlvalent] [high-pressure liquid chromato;
the equivalent “of "ASTM Type 'II . wate
deionization/organic filtration system :

: . 1 i
'« gloves, goggles and other protectwe cIothlng a ,pec1ﬁed in the site- spec1ﬁc Health and Safety Plan; Lé B
and e
. stearrr cl:e.aaer.;lt., , lj, E

5.0 PROCEDURES

5.1 .Genera"l-Pro'cEdure

Ny

ater; soil, sediment, and other samples will

I

Before. samples are collected, the equlpme
" be decontaminated by the followlng meth

a able covered by alurmnurn fml {shmy 51de
ould progress from "dirty"'to-"clean” and end
-an plastic sheeting must be used to cover the
must ‘cover tables or other surfaces where '

1. Set ‘up a decontammanon lme on plas
away from equipment). The decontammatl
with an area for drying equipment. : At'a.

.. ground,-and- plasuc :sheeting . or - aluml
decontammated equipment is to be pla ced

ot

2. Dislodge as much loose dirt as poss1ble pmerit” before.beginning the decontamination . "m%\ :

- process. Wash the item thoroughly in a buck ugh of soapy water. Use'a stiff-bristle brushto . [}
dislodge any clinging dirt. Drsassemble a.ny 'that m1ght trap contaminants internally before ' =
washmg : I’:‘%

3. Rinse in second bucket-or trough contalmng tap water Rmse water should be replaced as necessary B 3

(generally when water is cloudy)

4. Repeat step 3 ina separate bucket or trough.(optlonal)

5.+ Using a hand sprayer, ‘rinse the 1tem W1t I *of eqdi-valent'fwater over a separate bucket. '

6. Ifthe equipment w1ll have time to fully a1r dry_befo ( ts next use, allow to air dry. If the equipment
will not be allowed to fully air dry, repeat step 5 before reassembhng Or using any equ1pment

7. If equipment will not be used 1mmed1ately after drylng, wrap in alurnmum foil (shmy s1de out) for
storage and transport. o ‘

[ w; sw il j

8. Record decontammatmn protocol eqmpment types and date in the apprOprrate logbook at each
gccurrence.

h:‘l .

L
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9. After dccoritami_,ria:tion- activities are complete, collect all contaminated waters, solvents, plastic
sheeting, aluminum foil, disposable gloves, boots, and clothing. Place contaminated. items in-
properly labeled containers for disposal. Liquids and solids must be drummed separately.

5.2 Downhole And Heavy Equipment

Downhole equipment consists of nonsampling tools such as hollow-stem augers, drill p_ipé, bits, ‘casing, '
and screen. Drill rigs, backhoes, and other heavy machinery are also included.  Equipment necessary to

- complete decontamination procedures includes:

. pIaStic sheeting; »

» metal, wooden, or ip!a'stic sawhorses or other__éfands;

; laboratory-grade. dEte;;gént (phosphate free);

* = steam cleaner; q'

« stiff-bristle brushes; _

e 2-10 5-gal manual purﬁp sprayer (pump Spraygr-mlist be compatible with the solution used);

» deionized, organic-free water (AST‘M Type II. or equivalent) (HPLC-produced water is not
acceptable); and _ T ' 7

« gloves, goggles, boots, and other protective clothing as specified in the site-Schiﬂc Work Plan. -

Before drilling, sampling, excavating, leaving the site, and in between each - locaiton, all drilling
equipment used in field sampling activities must ‘be decontaminated. All downhole augering, drilling,
and sampling equipment shall be sandblasted (off-site) if it is new, painted equipment (such as split
spoons or auger flights) or exhibits build-up of rust or caked material. Heavy equipment not directly
used for sampling will be decontaminated at a designated area designed to contain decontamination
wastes and waters. The following steps must be taken when decontaminating this equipment:

1. Set up a decontamination pad that is large enough to fully contain the equipment 1o be cleaned. If
practical, a centralized decontamination area should be established. This area should be set up to
contain.contaminated rinse waters and may be constructed using one or more layers of heavy plastic
sheeting with bermed sides, a lined excavated pit, or a bermed concrete or asphalt pad. The

decontamination area must be constructed so that fluids can be easily pumped from the area to
holding containers. : o ' '

2. Set up a "clean" area upwind of the decontamination area to receive cleaned equipment for air

drying. At a2 minimum, clean plastic sheeting must be used to cover surfaces on which
decontaminated equipment is to be placed. : = 2

3. Don personal protective equipment as specified in the -é;i_te—_speéiﬁc Health and Safety Plan before
beginning cleaning activities. : S e '

4. For heavy equipment, sp-rgy areas exposed to contaminated soil using Steam-spray ‘unit. Be sure to -
spray down all surfaces, including the undercarriage. It is also good practice 10 clean the motor,
- hydraulic lift, oil ﬁll_, and fuelitank.area:. id:in Ing condamiination at the work site.
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-For Smaller equ1prnent -suchas augers, place the

wooden sawhorses -or supports. Using the steam-spray unit, spray the contaminated equipment. Be

. sureto spray inside:corners and gaps eSpec1ally well usmg a brush, if necessary, to dislodge dirt.

10

::.3

If the cond1t1on of downhole or: heavy equtpm

For steps 4 and 5, aim the sprayer downward as much as. poss1ble to avoid spraying outside’ the
deconta.rmnauon area.

rinse 1s not necessary if the steam does not contam a detergent

. Rem’ove the-eqtupment from the .decontarmnatlon.area to th‘e clcan" area to dry.

Record decontam1nat1on protocol equrpment ypes ‘ and date n the appropnate logbook

. After decontamination procedures are complete or ‘any . time the decontamination ‘fluids fill the _
_ bermed or contained area, collect all decontamination fluids and transfer them “to appropriate
containers. Place all plastic and personal protective equipment into appropriate containers. All = . °

containers must be labeled properly for disposal. qutuds and solids must be stored Separately.

Pumps And Pump: Assembhes

Any pump in “which potentlally conta.mrnated ﬂutds--;lcome into contact wrth any. part of the pump

equipment requires decontamination. This requlrement ‘does not include peristaltic pumps. Dedicated

tubing should be used for peristaltic pumps so decoritamination will not be needed. If the tubing 1s to be

.'reused it miust be “‘properly decontammated - Equipmerit ‘necessary to complete decontamination

procedures includes:

ASTMTy‘peIIwater o "_'iif S | “

. plast1c sheetmg, .

sufﬁcrent contamers two for decontammatlon procedure and one for waste water:

iaboratory-grade detergent (phosphate free) and

gloves goggles boots a;nd other protectlve clothmg as SpeC1ﬁed in the site- spec1fic Work Plan

Followmg the use” of - a- purnp for development purgmg, and/or sarnplmg, the pump should be
: :deconta.rmnated by the following rnethod

1.
2.

~Setup: contamers in a lme on the plastxc

Add potable water w1th detergent to the ﬁrst contalner‘ add potable water ‘alone to the second

container. There should be sufficient water to accomphsh the decontamination procedure in.each

. container. - (Note:. -before: using pumps, ’ “chieck staté and ‘regional guidance on the use of a

L2

detergent rinse. Detergent rinse of pumps is not allowed in all areas.)

" Place.one container. close enough to the decontammanon area to collect the spent decontammatlon
fluids. - : , :

jEcts to be cleaned on metal or plastic- covered

o

t

TArits usxng hot soapy water in the steain- -spray -
unit, rinse the equipment with clean, clear tap water following the steam spray. If using steam, the

gl
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4. Place the pump in the first container, and pump enoﬁgh water through it to equal at least three pump-
and-pump-hose volumes. Pump the water into the waste drum. Move the pump to the second
container and repeat. Rinse out and fill the second container with ASTM Type II water and repeat
again. o - o ;

5. Record decontamination protocol, equipment types, and date in the appropriate logbook.
6. After decontamination activities are complete, collect all: contaminated water:; solvents; plastic

sheeting; aluminum foil;. and disposable gloves, boots, and clothing. Place contaminated items in
properly labeled drums for disposal. Liquids and solids must be drummed separately.

60 RESTRICTIONS AND LIMITATIONS

Filtering of samples, when required, should be done in the field as quickly aspossible. The sample shall
be preserved immediately after filtration. Three basic filter systems are typically ‘used: . an in-line
disposable fliter, an inert gas over-pressure filtration system, and the vacuum filtration system. For
systems where disposable filters are used, decontamination is not required. The filters should be
discarded after the desired sample is obtained. For; reusable systems, decontamination procedures for
sampling equipment are found in Section4.0. = = o

ASTM Type Il water can be produced on-site with a mobile filtration system. If field-produced ASTM-
type water is used, blank samples should be taken"‘ang;l_;'"‘analyzed to ensure the purity of the water.

= t
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5.6.3 Post-Permeability Test Soil

pmn:::bzl:ry TS, soxl gas samples will be-

O, CO,. and hydrocarbons. If:the C)2 .
miore, Oy and CO2 will be monitored: in ell in a manner similar to that described
for the monitoring pomts in the in s:m_ I on. :cs:. ('Imua] monitoring may be less.
frcqucnr_) “The monitoring will pmvzd addmonal in sim rcspxranon dam for thc site.

57 _ InSm.x Rcspnnnon T:s:

Thc in sxm rt:sp:muon test will be nducmd ﬁSing"four scn:cncd intcrva!s bf xh::

s Air with- I'to 7% hc!mm wi
t=‘rcmnd well. Followmg anCCIIOH !hc ch Q CO-. tom] hydrocarbon and" hchum in

rc“ma_nc of the dpparatus 1o be used in the in
Sim rtspunnon Test is presented in- F:gurc T -

The O~. COz and :oml h
poLS before air injection. Normal]v i
2t rates ranging from 1.0 10 1.7 ctm (6

ve siwill be Measured : a the monitoring
_ tJCCttd into the ground for.at least 20 hours |
) Blowers to be used will be diaphragm
alent) with 3 nominal capacity of 1.7 cfm
i1l bc 99% or -greater purity, which is

, oi-v rntc of helivm will be adjusted 10 0.6 10
& which will be injected into the conmminat-
with :1 ‘Marks Helium Detector Model 9821

-

{or cquivalent) with 3 minimum scnsmvn

After air and hcliu:n injcct_

plctcd lhc soil’ gas will be mcasurcd for Oz
il bc extracted from the contaminated area
that shown in Figure 3-1. Typically,

B @L and § hours and then every 4 to 12
utilized. . If oxyyen uprake is rapid. more

measurernent of the soil gas will be:c
hours. dcpcndmu on the rate it which the
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required at cach site in determining the sarmpling frequency. Table 5-1
of the various parameters which will be measured and their frequency.

- Thein situ respiration test will be terminated when the ox
or after 5 days of sampling.” The temperature of the soil before air inj

ectionl and after the in
sim respiraton test will be recorded. : _

3.7.2 Dan Intcrprzmdoﬁ

- Dan from the In simu r:spimﬁo.n';;nd,_a_ir'pcnhdbili:jr tests will be summarized.
and their O, wtilization mres, i permeability. and R will be computed. Further details on
dat interpretation. are presented in Sections 3721 and 5722

5721  Oxygen Udlization

as slope of the O:% vs. ume line. A zero-order rc;pi.r'ndon

NAS data is typical of most sites: however, a faird
oxygen: levels may be seen as in the dan from.Kenai, Alaska. In the later. the oxygen
uilizaton rate was obmin¢d from the inidal linear porzion of the respiration curve.

~ CeHiu+9.5 0, - 600, + 7H,0

_ Based on the utilizarion:
Re in terms of mg ot heéxane-
following equation,

rates {chanye of oxygen [

} per day). the biodegradarion
cquivalent per kg of spj] per day

will be estimated using the

=
It

~ K, A D, C/100

(D

ygen level is about 5%,

irly rapid change in

F =

i
]
[y
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subsnmted into equartion 1.

= volume of air/kg of soil {Ukg)

A
D, = density of oxygen gas (mg/l) -
C mass rato of hydrocarbon o oxygen required for mineralizadon.

: Revision 2
Page: 52
May 14, 1992

Using several assumptions, values for A, D,. and C can be caleulated and

* Porosity of 0.3 (the air-filled porosicy,
- 0 0.6 depending on the site soils and

content in any pgiven soil)

- Soil bulk density of li440 ;;glmj-

Assumptions used for these caleulations are:

which can range from 0.0
varies with moisture

TABLE 5-2. Sample D:xts Set for Two In Situ Respiratibn Tests

Fallon NAS, Nevada Kenai, Alaska j
(Test Well A2) (Test Well K1)
Time : "I?ime C
(Hours) 0,(%) | CO4(%) ‘-.(H_oxE)J_FOJ(%) CO,(%) | Helium
-23.5 0.05 204 | 220_~ B 3.0 175 | o~ |
o | 209 0.05 0 209 0.05 1.8
25 203 | 008 | 70 11.0 27 1.4
5.25 198 | 010 |+ 1225 48 1.6 1.4
875 | 187 | 013 | 190 35 60 | 13
13.35 18.] 016 | 2695 LY 6.5 1.0
2275 5.3 014 | g600 | a2 70| o9
210 5.2 0.22 |
325 13.8 0.14
370 129 | 023
46.0 1.2 0.22
49.5 106 ] 016

4 -
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. Ijo oxygen density of 1330 mgAl (varies with temperarure,
altimde, and aunospheric pressure)

- C, hydmca:bdn—m—oxygcn ratio of 1/3.5 from the above equaton

'_ for hexane.

Based on the above assumed porosity and buikd:nsxry the temm A, volume of .
air/mg of soil, becomes 300/1,440 = 0.21.  The resuiting eguadon is: R

Kp =~ (K,)(021)(1330)(1/3.5/100 = 0.8 K, B 2).

This conversion factor. 0.8, was used by Hinchee er al. (1991b) in their calenla-
tons of biodegradation rares of hydrocarbons.  Another way to estimate bic»dcgndgdon rares
is based on CO, generadon rates, but asdxscusscd in Secrion 2.3 this is less reliable than
using O, uslizadon rates. T

3.722  Helium Monitoring

‘Figures 5-3 and 54 show typical helium data for two test wells, The helium
concengazon at monitoring point 51 (Figure 5-3) at Tinker AFB started at 1 5% and after 108
hours had dropped to 1.1%. ie.. 2 fracdonal loss of ~025. In contrast, for Kenai K3 (Figure
5-4), the change in helium was rapid (a fractional drop of about 0.8 in 7 hours). indicadng
that there was possible shon-circuitng at this monitonng point.  This suggested that the data

from this moniwring point were unreliable, and so the darm were not used in calculadng
degradadon raies. :

As 2 rough estimate, diffusion of gzas molecules is inversely proportonal to the
square root of the mol=cular weight of the gas. Based on the molecular weights of 4 and 22

- & mol for helium and oxygen, respectively. helium diffuses about 2.8 times faster than

oxygen. This translates into a fractonal oxygen loss of ~0.095 for S1 of Tirker AFB, a
minimal loss. The dan from this monitoning point were used in the calculation rres. As a
guide. dan from tests where fractional helium loss is 0.4 or less over 100 hours. or an
equivalent fractional oxygen loss of 0.15. are accepuable.

58 . Bioventing Test

The bioventng test is the third and final part of the field meambility study and
will consist of a longer term (6 months or more) air injection or. wi
blower will be instailed immediately following compledon of the
respiragon tests. and will be started before the field crew - leaves
regulatory approval is pendins. the biovendng blower will be ins
date. ’ L ' :

air permeability and in sit _
the site. At some sites where
tlled and stned ar a later
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CHAPTER 2. STANDARD SAMPLING PROCEDURES

- SECTION 1. PROGRAM DESCRIPTION

1.1 Program objectives

This manual outlines the standard operating procedures, quality control procedures and data
quality objectives for regulated underground Storage tarik: (UST) site characterization, site
assessments, release investigations, and corrective actions. ‘It directs the collecticn, interpretation,
and reporting of data. This data will enable tank owners and operators and the Alaska . ‘
- Department of Environmental Conservation (ADEC) 10 evaluate the presence,; degree, and extent .

of any groundwater, surface water, and soil contamination and to determine if further action is
necessary. . :

The term "assessment firm,” wherever used i

n this manual, refers to Ihe‘organizatio_n'COnd:ucting
the activity. S E : : :

1.2 Program approach

assessments and investigations. This approachi1s based on scientific studies, United States:
Environmental Protection Agency (EPA) guidance and ethods, Alaska's UST regulations in
18 AAC 78, guidelines, input from the Alaska UST reguiations workgroup, and assessment
strategies currently used in Alaska and other states. This manual details sampling, labdra_t-ory
znalysis, and data reporting procedures, along with all required quality control functions. It also

lists persons responsible for the major tasks required by 18 AAC 78, The
in the following areas: o - .

To meet program objectives, this manual outlines a systematic approach to conducting UST site

manual covers activities

* personnel

data guality-objectives
‘'sampling procedures
sample transfer log
- laboratory analytical procedures
~€quipment maintenance and calibration
data reduction, validation, and reporting
quality control checks
precision, accuracy, and completeness assessment
corrective action scenarios o
internal audits -
réporiing 10 rmanagement

*x

*x

*

Information about site sampling. locations and site history, with reference-to any existing
documents for historical information and data available, must be included in.the each site-specific
project plan or repont submitied for each project undertaken for which a plan is required. -

32




| mamtam approvaJ status-with ADEC the ovmer or operator shaE[ ensure that the assessment ﬁrm .

SECTION 2. PROGRAM ORGANIZATION AND RESPONSIBILITIES

2.1 Personnel and responsxbrlrtles

" The Quahﬁed Personnel Form, Appendm i be subrrutted 10! ADEC wrth a resume for each
‘qualified person to document that all activities, under this chapter, including the collection,
interpretation, and reporting of data, are con ucted or supervised by a quahﬁed person as

required by 18 AAC 78. The submitted document must also 1dent1fy the assessment irm's key :

UST personnel inciuding the principal m'vesncator and the qua.hty assurance (QA) oﬁfrcer Thezr
responsxbrhtres under this chapier are as follows" SR .

(1) the assessment ﬁrm s pnnc:palr estrgator is respons;bfe for over:ail manaoement of
the UST site assessmerit and sr:e investigation. program mcludmg adherence o the procedures

b outhned In, this chapter;

(2) the assessment firm's QA officer is ﬂponsrble for overall quahty assurance of the

_ assessment firm's. UST program; the QA oﬁice 1s- responstble for conductmg scheduled field -

“andits and providing ongoing review, momton_ g, and evaluation of the field and laboratory
activities; the QA ofﬁeer shalt vahdate or supemse validation ofal] TEPOTS to ADEC

2.2 Accountabi!it}' :

Whrle a laboratory must assure satrsfactory Ieve]s of quahty control wrthm the Iaboratory to -

(1) venﬁes the approval siatus oftne

at_oﬁffyéb'e:i'ng use‘d; a list of app'rox'?ed' o
laboratones 15 axa:}able from ADEC T o S

('J) erisures that ana[ytxcal testmg meets the ob}ectrves ofthrs chamer that refer Io 4

‘laboratories and the applicable reqmrements of 18 AAC 78;

(3) repon‘.s In any project repon‘. connected wrth this chapter any devzatwn from standard
iaboratory procedures of which it becomes aware;

(@) takes apprOpnate correctwe actrons as outlmed in Section 10if questlons or. problems
arise wrth the laboratory analysis.

2.3 Changes in personnel or -res-ponsibilﬁies L

ities aﬁer submitting the Qualified Personnel
Form, the form must be amended to reflect the_new persotinel or responsibilities and resumes

~must be forwarded to ADEC with the revised form Resubmrttals or amendments to the form -
must be received by ADEC before or concurrently with any site soecrﬁc pro_pect plans or reports
thaz are submmed subsequem to the personnei change

Ifthereis a change in personnel or their respon' 5l

33
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SECTION 3. FIELD QUALITY ASSURANCE.

3.1 Responsibﬂity and definitions

Quality assurance (QA) objectives are quantitative and qualitative criteria needed to support
specific regulatory action and describe the acceptability of data. The assessmen
responsibility for field QA and is accountable for the overall QA of the samples. :
Quantitative QA criteria are precision, accuracy, and completeness. Qualitative QA criteria.are

representativeness and comparability. QA is determined on a site-specific basis for each project
based on the following: ‘ '

t firm has primary

(1) Precision: Precision is a measure of the variability or random error in sampling,
sample handling, preservation, and laboratory analysis.
(2) Accuracy: Accuracy is'a measure 6f the closeness of an indivi

dual measurement or
an average of a number of measurements to the true value. ' E

of valid data obtained ‘
pleteness is calculated as the -

ber of required samples, expressed as a:
Is required. .

(3) Completeness: Completeness zs a measure of the amount
compared to the amount expected. For purposes of this chapter, com
amount of usable samples divided by the minimum num
percentage. A minimum confidence level of 85 percent

(4) Representativeness: Represen:étiveness describes the degree to which data
characterize the actual conditions at a site. % -

{5) Comparability: Comparability expresses the confidence with which one data set can
be compared with another. Data must be reported in the same units of quantitatior.and in _
accordance with the reporting requirements of 18 AAC 78, Sampling and laboratory reports and
procedures might be audited to assure that they follow standard procedures and reporting .




RTSERETARS B

piitinih el

de ol R 1P ] = I
&WHJIJ.II?\.AIH




B O |

i

0

.

T

Eaan)

1

E)

i

Table 1.

SECTION 4. SAMPLING PROCEDURES

4.1 Overview of sampling approach

The systematic sampling approach outlined below

must be used to assure that data coliection
activities provide usable data. ' .

(1) ‘Sampling must begin with an evaluation of background information, historical data,
and site conditions. This evaluation is used to prepare 2 site-specific sampling strategy.

(2) In combination with the requirements of 18 AAC 78 and the results of the pre-
sampling'-investigation, field screening results must be ysed to determine where samples wili be
collected. Field screening results may also be used to segregate soils, based on apparent levels of

contamination, to help monitor potential exposures, and for hezith and safety monitoring. .

However, field screening may not take the place of laboratory samples required s discussed in
Section 4.5 (Determining sample locations). '

{3) Sampies must be collected with appropnate, clean tools. All deco.ntamiﬁaﬁon of

sampling equipment must follow the practices described in this section pr, where applicable, EPA
recommended procedures. : '

(4) Stockpiles must be sampled in accordance with Sections 4.5.1 (Sample locations for =
contaminated untreated stockpiles). : '

(5) If necessary, sufficient monitoring and observation we
determine the presence, degree, or extent of groundwater con
groundwater must follow the standard
groundwater monitoring wells).

lis must be properly installed to
: tamination. Sampling of
procedures outlined in Section 4.7.2 (Sampling

(6) Szmples must .bc collected and preserved in appropriratc sample containers, as listed in’

36
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Table 1: Reference Guide to'Sample Collection
Part A: Soils, Sediments, Sludges, and Fill Materials

1

and Labo'rs\uc.:"y Analysis

o

_ A Practical L .
Parameter Preparation - ‘Anal}ﬁcal o Mgthod . Quantitation Container ’ o Presen'at_ion[
- Method' . Method' . - Detection Limit* Limie Description _ Halding Time
g.., —~tesel Range AKIQ2* CAK102 - 0.5 mgikg 4 mg/kg rmn 4 oz. amber 4°22°C/ 14 days to
L. Ordanics ‘ glass, TLC eXiract, analvze < 40
L & =
davs
b Gasoline Range AK10]* AKIOL~ 0.7 mg/kg Smgikg min. 4 oz, amber - methanol, < 25°C/
bose Organics ' - glass, TLS . " 28 days
" - Residual Rangs  AKI03*  AKIO3- I0mehe 100 mgkg min 4oz amber  4°22°C714 daysta
tmi  Orszanics ‘ : glass, TLC | extradl, analyze <
‘ ' . 40 days
11 Towl BTEX 5030 8020,8240, - 0.007 mg/kg 0.05 mg/kg mun. 4 0z. amber 4°=2°C/ 14 days of
b 8260, 0r AK10} S glass, TLS . - per m;lhod'_rcquircmcns
r_: Total Pol)‘nuc}é;r 3540,3541 - 8100, 8270, 0.1 mg/kg . 10 mg/kg mHn. 4 0z. amber . 4°=2°C/iddays or
hei  Aromatic Hyvdro- 3550 or 8310 glass, TLS. per method requitements
- carbons (PAH ' : :
]._,; Total Volatile 5030 - 8010, 8240, 0.008 mg/g 0.05 mg/kp min. 4 0z. amber 4°=2°C/ 14 days

~ Chlorinated Sojvents or 8150 ' glass, TLS :

ﬁ Polychloronated 3550 or . 8080 or 5081 00T mekg 005 mg/kg min. 4 oz amber . 4°£2°C i 14 days 1o

e biphenyls (PCBs) 3540 _ ‘ ‘ glass, TLC : oxXtrac; analyze <

. ' : 40 day

L \rsenic 3050 - 6010,6020, - 1 mghg 10 mg/g | T 4 0z 2mber 4 2°C /6 months

: ' 7060, or 7061 : glass TLC ‘ max. on digestate

¢ Total Cadmium 3050 ' 6010, 6020 I meskg _ 10 mg/kg D, 4 oz. amber - 4*=2°C/ & months

e ' - 7130.0r 7131 N ‘ L - glass, TLC max. on dipestate

{ Totzl Ciromium 3050 6010.6020 | mg/kg 10 mg/kg Min. 4 0z. zmber 4° % 2°C /6 months

L 7190, or 7191 ' glass, TLC - max. on digestate

= Toizl Lead , 13030 6020 or 7421 1 mg/ig 10 mg/kg min, 4 oz, amﬁ:r ‘ 4°% 2°C/ 6 months

L_. : ' ‘ glass, TLC max. on digestate
" legend:

! . Total BTEX = Berzeme, Toluenz, Ethylbenzene, Xylene: ‘

L.;’ Total PAH = naphthalenc, |- and 2-methylnaphthalens, 2.6—di:n::.‘1}'fr.apﬂu!mc, Zj.i-vhnclhykmpm‘_uimc. ather C.2 and C.3 mplhzlmq,dibcn.zu{hinphmc, biphenyl,
fluctone, phenamhrenc, b-mzthylohenanthrens, antTacene, fluoranthene, PITENE, benzo-a-anthracene, 3eemaphithytenc, chrysene, benzo-c-pyrenc., benzo-a-pyrenc, dibenze- -
ah-anthrazene, b\:nzo'—b-ﬂuora:u."tm:, berzo-k-fuoranthene, idr:no—lZJ-c:prrmc, dibenzo ah-anthracene md-bcn.zo—g,hi-pcrylm:; :

T VOA = Volatile Organic Analysis: . : - -

i : TLC = Teflon lisied Tew caps;

TLS = Tcllon lined 35pa sonically banded 1o sorew caps:

F""* Uniess otheruwise notzd, all preparation and analytical methods refer to these ¢ontained in the United Stalss Enviroamental Protection Ageney’s Methods for Chrmi:alm\ml}‘sis of
©oMaier & Wastes, ZPA 500/4-79-020, revised .\l:..':."_:_ [983 orits Tu:r._-.\fcl.hud for the Ev:llua:i-nﬂ-ofSoIid Waste Ph}':i:aL'Chcmicnl Acthods, SW.EL6, (9834128577), 1986. revised
B OV 1997, revised [994 updates (proposcd), Environmenta| Momitoring and Suppart Laboratery, Cinzirnnati, OF 35268, Thiese mzthods, alang with the ADEC anafyucat
mthacs eited below, 272 the standard BPETatag provedures reforred to in 1§ AAC 78.200(b). - '
Mieined deteztion [imil 2o dsiermhined, as specified in 40 CF.R.. Pan 138, Appendix B, at the Department of Environmenza! Conscrvation's Juneay Laboratory. Each !Aboratéry
iy it pwnmcthod detection 1zmits and st be bener than or eqial to thase tisted here,- ) . ’

m:’—‘:r“-ul granmiination Emits (PQLs), likz method datection limits, are instrurien; spezific, PQLs musst be etablished by each laboratory and must be squal to o cxaced those ligted
s A Azalstizal Metheds AXIOL, AR102, and AKIO0Y ard fnal
Appendix D-F, - S :




Table 1: Reference Guide to Sample Céllection and Laboratory inalysrs (conr)

Part B: Ground, Surface, Waste, and Marine Waters?

Parameter Prepa ration

I\rlethod‘

Analytical

~ Method

o ‘ ,Pract:cal ‘
Method ; -Quant:tat:on
Detectlen me- :'-”Lumr‘

LA _" S

"Container
Description

: Preservation/
Holding Time

D:esul Range
Grg.mcs

AK]OZ*-

.AKlOZ*

' ‘20'.11-91

lOO_j_z.g/L

1 L amber glass, -

TCL

. analyzed A 40 da}s

/7 days to-extract,

pq <2 (HCL) 45z vfc:j

' Gasolinc Range. AKIOI®
Crganies :

AKI0I*

30 gl

100 gL

T40mL VOA.TLS

pH < 2 (HCI). 4°+2=CI
ldda\s o

- Residual Range Soils only method.

Organjes

Toal BTEX 3030

.

602, 624,
© orAKI0l ©

40mL VOA, TLS

pH <2 (HCE) 4”-'- 2°C
14 days

-t Tatal Polymuelear 5030
- Aromatic Hydro-
“carbons (PAH)

610 or 625

40 ml VOA, TLS

pH <2 (HCD), 42 2°C /
14 days

-[%.fff _

43

Total Valaile 5030
Chiorinated '
~ Solvents

601 or 624

40mL VOA,TLS

pH < 2 (HCI), 4° =2°C !
14 days )

s

Pof;g:hlomnat_cd 3510
bipheayls (PCBs)

608

1 pgf!_, "

| L amber glass,

TLC

H<2(HCI} 4“—2"C/

14 days'to extract,
‘analyze <40days -

=y

Totaf Arsenic

30100r 3015

6010, 6030, .
7060, 0r 7061,

100 s/l - ¢ I

min. 100 mL
HDPE’

pH<2 fHNO.:)

T
47 = 2*°C /6 months ma.\ ]: % .
ondigestate .

| Cadmivm ~-3010 07 3015

50106020,

M30,007131

IO_UQQ'L'-_ D 2

min. 100 ml B
HDPE{

PH<Z (HNO.:)

4o =2°C /6 months ma.\. j
on digestate '

Towl Chromium 301007 3015

6010,6020 _
7190, 0r 7191 °

100 pEl LK

“rhin 100mL

HDPE?

pH<2 (HNO3).

4% 2°C /6 months max. .
on d:g:s:atc e

TowlLead  30100r3015

6010, 6020

or 7421

100 gL

min. 100 mL
. HDPE?

k H <2 (HNO3) _
- 4%k TS months max

ond:gcsta:c- R Ef

Lesend: Sce Part A'of this Gabie
' Ses Pant A of this tabic
' Sez Part A of thistable

¥ S ?':L:" &'6:’ '..'-3: L-xb}c

;m: cnll'r:':on and laboml.ury :.1.'.\!\'::5 far watsy ::lhcc‘.::d f-am dr'ﬂ.ku'g walT snl..r-.r:s st

s 4‘

-*Dgr. H«.gn Dc-.sr"f Polv:thyl:nc sample coIIc"non batiles, mh..ally :l:a:lcd fc’ L-:u:.: ‘n't.\ls a:u!v.-su

" ADEC A:'_sl 122l Metheds A}CiOl AXN102, and AN103 are

Agpendix O-F.

38

14’ bc d.unc 111 aczordaice ws:h 18 .—\-\C 80.

m:lud:dm the Dr;..:...:nc:l nf‘::\wnmz.-nul Cons.-.-valmn H Und-:fgm

und Storags Tank Procedures Manual, a3
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4.2 Documentation ofsamplin g procedures

A field log book or another type of field record must be used to document the collection of
- sampies and site data. This record shou Id mciude

(}) the name of each quahf:ed
assessment, or mvest:ganon

(2) the date and time of .sampiing;

(3) weather conditions, including temperature, wind speed hurmdtty and prec:pxtanon
(4) the name of each person who physxcal}y coIIected the samples;

(:)) clear photographs of site, bsn;m of excavation, and removed taan

(6) the results of an inspection of the taslk and piping for sorroswn

(7) asite sketch that, at a m.izlimUm, shows

(A). locations of all Lnovm present and past USTs plpmo and pump 1sland5
including UST identifi ication numbers assxgned by ADEC

(B) dlstances from tanks to nearby structures;
(C } properry line locatlo'ns; Lo
D) samphng locations and depths and correspondzng sample D numbers.
(E) any releasa sites; |
(F) any free product sitss;- |
{G) '-scalé; and

(H) 2 north arrow,

When appfopn'ate, the site sketch should inc_h_ide the féll‘ovying rel'evam f_eatt.ires:
(1) a description of the size ofthc‘ e:'scava'tion; |
(2) field instrument readings; |
(3') location ofstockbiléd soils'

- (4) depth, w:dth and type ofb%ckﬁll ; ysegito SUg oiand tanks and piping;

Person on site supervising or conducting a characerization, -

it
ik
ES




(5) soil types;
(6) utility trenches;

(7) wells within 100 feet;

- (8) depth to groundwater or saas'nnaij_fiig}i groundwater level; and

(9) surface drainages, including potential hydraulic connections with groimndwater.

4.3 .'Pre—'sampling activities

Before conducting feld samplmc actmnes th s Site background 1nf0rrnatt0n mspect site
conditions shall be compiled as provided in Sectxons 4.3.1'and 4 3.2, and the necessary
nonﬁcat:ons shall be made to aoencxes as prowded in Sectlon 43

| 431 Site 'background

Before begmmng field work Ihe follov&nncr mfbrmanon must be col!ected and recorded

on the site;
(2) for rural a.re-as,\.the QUaner sec':'izd'n ‘.--'ibiiﬁnship', and range of 'Ihe"sité;'

(.3) Iocanons of all present and past USTS plpmc and- pump 1slands;

(4) a descnpnon of known UST systems 1ncludzno capacny dtrnenszon age, and material

of constructlon and location and types of fill and vem prpes vaives and conriectors;
(5) history of rypes of products stored in the tanks

(6) history of known releases and avaxIab!e data from pre\nous so:l or groundwater
- sampling at the site:

' (7) type and'c[assiﬁcaﬁbn Qf native éoi'};

(8) location of wells within 100 feet of the site;

(9) surface waters and wetlands in the irrriediate vicinity of sitc;
{(10) depih to groundwater or seasonally high groundwater level;

(11) property lins locations:

40
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(1) the names, addresses and Ielephone numbers ofthe owner, Operator and busmesses .
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(12) distances from tanks 10 nearby structures; and -

- (13) type and locarion of below ground unhty lmes Ihc'.t could create pathways for
conlarunant migration. : :

In addition, where relevant and practical, the folldwing additional information on the site shall be
collected and recorded: : ' o :

(1) location of each hold-dOWn pad or anchoring system, if any;
(2) the name of the contractor who installed the tank; if known;

(.:) dates of each mstaﬂanon and upgrade

(4) performance hlstory, including ; repair-records, inventory records, tmhi ness tesnno _
records leak dezemon system records, or records of water pullouts;

(5) depth and width ofbackflII area and Iype of bacl:ﬁli matena! used to surround tanks

~and plpmg

(6) surface dra.mage charactenstxcs mc]udmf’ potential hydraulic connections with
'groundwater '

(7) location of other nearby USTs, e:ther acnve or inactive,

or other potential sources of - -
conta:mnanon and o

(8) previous site uses, including historical waste hand'iing procedures.

4.3.2 Surface observation ofsue condmons

An observation of- Ihe site's surface mmust be ¢
-determining field sampling a
this observation include:

onducted before sample collection to assist in
pproaches and Iocanons Acnvmes that must be completed durmg

(1) locating Ihe aboveground components of each UST

{2) confirmation ofthe amount of fuel currentiy in each tank

(3) determination ofrank sizc;*

(4) .observation for abovegrouﬁa utilities:

(5) underground unht) locates (contact utilizy Iocanon c;-nters where ava:lab]e)

(6) visual i mSpecnon for surface indications of releases




(7) if practical and no safety hazard :féxisté,— check for odor of petroleum in nearby
structures (basements); and R

Key aré_a-é'that must be observed for surface iﬁd;cétions of a release include:

(1) vent pipes and fill holes;
. (2) pavement de,pre_ssi_ons,._ibuCklin-g,§l~éfaé§c5,'o-r patches that could -ir':di_é-ate-th'at'sub'surface
problems have historically occurred: LT ' |

" 3) cracksor stains at base of pumps: an

" (4) evidence of stressed vegetation that miay Have resulted from a release or spill.

ET'_h;é resutts of the site observations must be recorded in a field log book or other appropriate:
document. : o - :

3.

4.3.3 Notification to agencies

)

Notification to' ADEC, local governments 'éhd‘ﬁre'.depénment_s_ before any site assessment work is
performed for closure or change-in-service is subject to the requireménts of 18 AAC 78.085.

4.4 Field screening

Field screening is the'use of poriable devices capable of detecting

 real-time basis or by rapid ﬁ.c_eld_r;ag_-_al»vyli't:a}ltecﬁnfqhé'; ‘Field screeni
the following locations whére contamination is most likelyto be p

petroleum contaminants on a
ng must be used to help assess
resent: S

Tank area

*  areas of suspected or obvious contamination:
adjacent to.and below all fill and vent pipes:

‘excavation sidewalls below the tank midline;

onz representative sample for at least every 100 square feet of excavation'botiom
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Piping run

* * areas of suspected or obvious contamination;

below piping
locations are unknown then screening must occur below original level of piping at

10 foot-intervals; the 10-foot interval is chosen because pipe sections commonly

used are 10-foot lengths and because of limits of detection of soil gas vapors from
the release source; . . - ' ‘

adjacent to and below all dispensers.

When possible, field sc;éefﬁng samples should be collected directly from the é;(cziv"a-tjion-_.orTE'Om '
the excavation equipment's bucket. If field screening is conducted only from the equipment's
bucket; then a minimum of one field screen

other observations indicate contamination, soil must be

Two levels of field screening procedures are:

{1) use of field screening devices to 'p'erfo.m‘synOptic surveys of pdténti&!!y contaminated
areas to determine the approxim
(2) use of field screening devices to

contamunant present at a specific location (semi-quantitative scresning).

4.4.1 Field screening devices

on a rapid or real-time basis, Acceptable field
contaminant being screened.  The procedure
(PID)s and flame ionization detectors (FIDs)
are used, a description of the instrument or m
ADEC. Alternative methods must provide e

SCreening instruments must be suitable for the
for ﬁeld_screerﬁng:using photoionization detectors -
1s described in Section 4.4.2." If other instruments
ethod and its intended use must be provided to

quivalent or better accuracy for field screening when

joints, elbows; connections, and damaged piping components; if these

ng sample must be collected from each 10 cubic yards.

ate locations containing contamirants (qualitative screening): and

provide a semi-quantitative estimate of the amount of

P e



4.4.2 Headspace analytlca! screening procedure for field screening (serm quantltatwe ﬁeId :

screening)

The most commonly used ﬂeld 1nstrum=nts for UST site assessments in Alaska are FIDS and

'PIDs. The'following headspace screenin procedure to obtam and ana1yze field screening samples '

must be adhered to when using FIDs and PID ;

(1) partlally fill (one—tiurd to one-hali) a: clean_]ar or cIean ziplock bag with the sample to
“be analyzed total capacity of the jaror bag may not be less than eight ounces (app. 250 ml) but
the container should not be so large as to allow vapor dlfﬁlSlon and stratlﬁcatzon effects to
significantly affect the sample; « : o :

('J) if the sample is coﬂected froma’ ;SpOOn it must be transferred to theJar or bag for
headspace. analys:s immediately after opening the splitzspoon; if the sample 1s coilected froman
excavauon or sozl pile, it must be coIlected:e'from freshly uncovered so1I

_ (3) xfa_]ar 1S used ns tOp must be ‘qu; cH y_.covered with'cledn alurrunum foll or- a jar lid
screw’ tops or thick rubber bands must be used to nghtiy seal the }ar 1fa np!ock bag 1s used, it
must be quscL_ly sealed shuz T A A .

(4) headSpace vapors must be allowed to deveIOp in the container for at least 10 minutes

but no longer than one hour; containers st be shaken or agrtated for 15 seconds at the -

" beﬂmmng and end of the headspace do\elopment period:to assist volatilization; temperatures of .
‘the headspace must be warmed- to.at least 40 F (approxxmately D C) wrth mstruments
_ cahbrated for the temperature. uSed e :

(5) aﬂer headspace deVelopment t e-_mstrurnent samphng probe must be mserted to a

point about one-half the-headspace depth; the CoRtainer opening must be mmmuzed and care must '

. be taken to avoid uptake of water drop!ets and soxl particulates;-

(6) aﬂer probe i insertion, the thhest Teter readmg must be taken and recorded thch
_ normall}r will occur berween two. and five: seconds after probe insertion; if erratic. meter response

oceurs at hlnh orgaric: vapor concenxratrons or: COndmons of e]evated headspace moxsture anote’

to that eﬁ'ect must accompany headspace dazal"r ‘

(7) cahbranon of PID and FID ﬁeld 1 ru.m"nts miust follow the procedures ouﬂmed mn

"-Secnon 70 (Cahbratxon a.nd mamrenance of ﬁeld equxpment) and

(3) all ﬁ d scr eemnr7 resulzs must be documented m the ﬁe[d record or log book
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~ that field screening and observations indic

4.5 Determining sample locations

The locations and numbers of laboratory samples 16 be taken déi)én‘d"fon the requirements of
18 AAC 78 for the specific type of sam

to determine the location from which to o : ;
ate are most heavily contamiinated. A positive field
~screening result is one in which any deflection in'the meter reading occurs and samples are
required for that location. Samples analyzed with field screening devices m
for required laboratory samples. Specific types of sampling activity are as folloivs: -
- (1) site assessment for a UST closed in place (18 AAC 78.090); -
(2) site assessment for a UST that has been removed (18 AAC 7’8.090);

:(3) Site_aséessmgn; for Iempora_ry;}g:-ld_sure, or change in service, of 2 ust
(18 AAC 78.090); . SR SRR '

(4) investigating a suspected release (18 AAC 78.200 - 1§ AAC 78.235);

(5) release investigation (18 AAC 78.235); and
" (6) documentation that corrective actions have met a

pplicable éleanuf) levels for soil
(18 AAC 78.320) and water (18 AAC 78327) through final verification sampling.
' o

Within the constraints for sampling locations listed above

, laboratory samples must be taken
where contamination is most likely to be present. - ‘

pling activity. 'The results of field screening must be used
btain samples. Samples must be obtained from Iocations

2y not be substituted :
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4.5.1 Sample locations for contaminated untreated stockpiles.

- As noted in Section 4.4 (Field screenirig), soils miust be segregated during excavation based on’

apparent degrees of contamination. Soils must be stockpiled inaccordance with 18'AAC 78.311.

~For éfotkp:i--!:é's;-greate.r_'thah‘.SOQ cubic,yards'_;:%_sréfﬁpling frequency must be determined before
* sampling by consultation with the ADEC project mariager.

. C'haxfzic;g_'ﬁzing stockpiled soil is nece'ss'ary; to detetmine whether treatment or disposal of the soil -
isneéded, to assist with selection of treatment or-disposal methods, and to establish baseline data -

for use in evaluating the effectiveness of treatmént, -

- To _detefrfni_ne_ if untreated stockpiled soifs can
stockpited soils must be characterized by using

disposed or considered not coritarminated, .

(1) A-ﬁeld_sc;éenjhg; at .‘f_east- oﬁc'é'o‘i.i-g_amxj_lé-ﬁmmfbe‘" obtained from éaCH_ 10 c-ubic yards of |

. 'stoc?kpil'ed soil for field screening purposes, sarfiples must be obtained from various depths in the

- pile, but none less than 18 inches beneath the exposed surface of the pile; "ﬁt_:l_c’l SCreening must

~ follow the procedures outlined in this section and results must be documented in a site log book;
and o '

| - (2) laboratory analysis of _g:r'aB ﬁarriplé:s' ébHécted' from each stockpile éccording to the
requirements of 18 AAC 78:320(c). : : R

4.5.2 Alternative sample coliection‘prdc‘ediﬁ;iﬁs '

 Alternative sampling cbIIec"tién:p‘rocedﬁresj;_stic as Cone Penetrometer Testing, HydroPunch and

Borehole Geophysical Logging may be used to determine soil hydrogeologic characterstics,
' contaminant distribution, and contaminant coriceniration, -

These procedures may be useful, with proper évaluation, in providing essential data to assess and
. delineate the extent of contamination during site characterizations, release investigations, and -
corrective actions. These alternative procedures may not be used in collecting samples for final

verification during site assessment or corrective action.

.

4.6 Collecting soil samples

~As required by 18 AAC 78, the following prOE‘.édﬁfés must be used to collect soil samples for
laboratory analysis: - S .

(1) unless othérwise approved by ADEC; ali laboratory soil samples must be grab samples
ari;i may not be composited before analysis, except that soil samples for total arsenic, cadmium,
ctromium, and lead that are for screening purposes may be composited in the ﬂ_e}d of in the
lzboratory before analysis; : -
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Altemnative methods to obtain soil sam

~ (2) soil samples taken directly from the surface of excavations must be obtained from
freshly uncovered soil; a2 minimum of six inches of soil must be removed tmmediately before
collection, and the sample must be obtzined from the newly uncovered soil: if the'excavation has

been open for longer than one hour, at least 18 inches of soil must be removed immediately before
collection; : '

(3) soil samples collected from excavation equipment buckets must be obtained from the.
center of the bucket and away from the bucket sides; at least six inches of soit miust be removed
immediately before collection:

(4) if soil samples are collected from a soil boring, samples should be collected using a

~ hollow stem auger.and split spoon sampler or Shelby tube; using an auger, the dtill hole must be
advanced to the desired depth; then the center rods of the auger must be withdrawn from the dojj
hole and the plug and pilot bit removed from the center rods; the'sampler must be attached to the
correct length of drill rod-and must be drivém ahead of the auger flights in order to collect a
relatively undisturbed sample; after the split:spoon or Shelby tube has been retrieved back out of _

~ the boring, the desired sample section must'be immediately removed from the sampling device;
only soil from the middle portion of the spoon may be used for samples; soil from the very ends of
the spoon must be discarded as they often contain disturbed soils; a clean sampling tool must be
used to quickly collect the sample from the’undisturbed portion with a minimum of disty rbance

and the sample container must be quickly capped, sealed, and labeled; and

(3) soil safﬁples for all parameters hstedm Table 1 must be colfected in accordance with
method specifications. Yo

)

ples r;ﬁay be used only if the methods have been apbr_oved .
by ADEC before sampling. R ' '
‘The followi ng steps must be taken to minimize coliection ertors:

(D) all samples must be collected with disposable or clean tools that ﬁave teen
decontaminated as outlined in Section 4.8 (Decontamination of equipment);

(2) disposable gloves must be worn and changed'bétweén sam_p[é collections;
(3) ‘sample containers must be filled quickly; -
(4) soil samples must be placed in containers in

aromatic samples must be taken first, gasolin
and sotl classification sampies last;

| the order of volatility; i.e. volatile organic
€ Tange organics next, heavier ran € OTganics next,

(3} containers must be guickly and adequately seale,

d, rims cleaned before tightening lids
and tape used only if known not to affect sample analysis; ' = o _

(6) sample containers must be
containers); and - )

labeled as outlined in Section'4.9'_.l7__ (La_bglin;g sérﬁple

47
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7) containers must immediate] be reserved according to procedures.in Section 4. 9.1 -
‘ y.0e.pt p
(Sample contamers) Uniess specified otherwrse ‘at a minimum, the samples must be immediately -

. ‘cooled to 422°C and this temperature nust be mamtamed th.I'OUO‘hout delrvery to Iaboratory and
. analysrs unt;i samples are analyzed. s _

oo

[ ey

If groundwater is encountered while soil samplm rhe provmons of 18 AAC 78 090 must be
fol!owed concemmo sampling of the croundwater mterface

|

4 7 Obtamrno vrou ndwater samples from bormosfv. ells

Groundwater samples rmcht be requrred if. contarmnatron of the groundwater is: suspected Water o
} sampIed directly from an excavation is not necessanly representative of normal groundwater
conditions and will not be evaluated asa representatwe groundwater sample. In such cases,

' znstallatlon and sampling ofa groundwater momtonng well might be- reqmred as: deterzru ned by -
‘ ADEC under 18 AAC 78:327. Tl . :

sl

|

itd;gdf?

471 In'stalli‘ng'grou ndvra;er mio ni-torin-O-*ﬁ;Eli§ :

" Unless otherwise directed: by ADEC if groun water morutonnc wells are requrred the
~ installation must be as reqmred by 18 AAC 78 _:2703) and the fol]owrno procedures must be
: used :

(1) if the direction of groundwater ﬂow is L.nown at leas: three morutonng weIEs must. e

-+ installed and sampled, one upgradient and two: downgradtent of the’ potenttal eontarmnatron _
‘source;

:‘ : '{“-_“_3_‘;. 3 _"_:; -

) if the direction of eround\a ater ﬂow is unknovm itis recommended that rhe number

of wells installed be sufficient to characterize the groundwater flow; at least three momtonno
we IS must be mstalled and sampled :

(3) well dnilmo equ:pment must be deconta.tm.nated as outlined in ‘Section 4. 8
(D°c0ntam1natron of eqmpment) before dniimg at each new iocauon and

(4) wells should be dnven w1th a hol[ow stem auger or cable dnll 1f other methods are
used, ADEC approval must be obtained before the well is itistalled.

- _‘:'__Em.r o A N . .:

[

The 'foiiowi’ng‘d-etails of well construction must bé recorded in the ﬁe!d record: o

g
(1) well location, dez“rmmed by reference to site bench mark .
(2) total depth ofbonng, ‘ bl i 3
(3) depth 1o groundwater at time of anImg _ L--i
(4) diameter of boring; : B
(5) depth to top and bouom ofscreened mtervai :

" (6) diameter of screened interval;

48 ' j '
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- floating on top of the water orinas

- water column;

‘monitored to evaluate the recharge rate

(7) diameter of casing;
(8) well construction material;
(8} depth of packed filter interval;
(10) depth and thickness of seals:
(11) type of surface cap; .
(12) npamies of drilling firm and drilling personnel: and R
(13) soillog completed using the Unified Soil Classification System, U. 3. Soil
Conservation Service classification system, or another. similar soil classification system.

Under 11 AAC 93.140, a log of the well must be submitted to the Alaska Department of Natural

Resources (ADNR) within 45 days after-installing a well. The log must include the location and

depth of the well, an accurate log of the type and depths of soil and rock formations encountered,

the depth and diameter 6f the casing, screened mtervals, well completion materials, and the static

water level in the well. Well logs should be submitted 1o ADNR/Mining and Water Management, _
P.O. Box 107005, Anchorage, AK 995 10; 5(907) 762-2165. Well logs for sites within the .

_northemn region should be sent to ADNR/Division of Water, 3700 Airport Way, Fairbanks; AK
99706; (907) 451-2772. Well log reporting forms are available from the ADNR/Alaska
Hydrologic Survey at the above addresses.. -~ k

"
R

- 4.7.2 Sampli'ng g’rqund\#ater_ monitoring.:wf_alfs

If multiple wells are sampled, the wells up'gx"adiént of the site should be sampled first to minimize
Cross-contamination, Before sampling wells, the depth to groundwater rmust be determined by
-manual or electronic means. Measurement devices must be calibrated before use to an accuracy
of at least 0.02 foot. - '

4.7.2.1 Determining well depth; and presence of non-aqueous phase liquids

Before sampling a monitoring well, the column of water in the well casing must be checked for -
the presence of nonaqueous phase liquids, including free petroleum products that might be -

eparate layer at the bottom of the casing. Nonaqueous phase
liquids are identified by: o ' '

(1) carefully lowering a clear bailer, in a manner that wil

| create minimum disturbance,
into the well before purging and observing the liquids removed

from the top and the bottom of the

" (2) using a paste type of detector with ingredients that will not lead to ¢ross-
contamination; or SR ' '

(3) using an electronic device designed to detect nonaqueous liquids and to measure the
thickness of the nonaqueous layer. . ' oo

It free product is present, the well must be bailed or pumped to remove the product and must be
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4.7.2.2 Well purging

Monitoring we ells must be purged before samp} ng, usmo the followzn0 procedure {or an
equwalent) - =

(I) at least three casing volumes _of w2
collection or, for low yield wells, until the: g

volumes, measure the purge water. temperat re ' pH, 2nd conductivity until these: parameters are
stable to Wrthm 10 percent uanablhty between measurements

r__rnust be remo»ed from the well before sampl '

(7) al[ puroed water must be carefhlly coliected contamenzed and stored for proper
disposal pending evaluation of groundwatei 'ample anafyses the results of the analyses and the

apphcable federal, state, and }ocal water: quahty cntena must. determme the acceptab!e method for
dJSposal of the puroe water; and ‘

@) upgradJent weI[s shouid be puroed before downgradient wells to help minimize" -
“possible cross contamunation. . . ., s o o

.

| ‘4.7.2.3 Collecting oround“ater samples thh ba:lers

If'a baller is used to col[ect samples the follomng'procedure must be used:

(1) aﬁer purgmg the well suﬁicrem 1me must be allowed for the we[! to equrhbrate and

fines to settle; if full recovery exceeds two hours samp[es must be extracted as soon as sufﬁczent
volume is available; ~

('?) the water level must be rem"asured aﬁer purmno has oecurred and water level has

re[umed to the sratzc lev el

(.:) if decomarmnated equipment is usedrto co}lect the water sample the samp!er must be
tirised with analyte-free distilled or deionized:wat

ter; a portion-of this rinsate must be coHected
‘into a container approp'*zate for the most volat

analyte suspected (typically BTEX) this .~ .
‘equipment blank (aiso termed decontamination blank) must be contained, preserved and anafyzed

' accordmg to the procedures om]med in this chapter for that analyte

(4) ballers must be rnade of glass Teﬂon stamless steeI other suitable matenais or: of
- drSposabIe materials; plastic bailers are not ac:ce

all bailers must be decontammated as outhned

ptable for sampling volatile organic compounds;
in Secnon 48 (Dec:ontammanon of equipment);

(5) the bailer must be ﬁtted wrth 2 new bar!er line for each well sampled; ‘the baxler and
line may be handled only by persome! wearing decontammated or dlsposable oloves

(6) the bailer should be slowly lowered 6 rmnrmrze dlsturbance ofthe well and water
column; the bailing line shou!d be prevented frorn contact with
2nd ciothmg, special care must be taken to minimize dxsturba:nc
inserung the bailer:

the oursrde of the well, equipment,
e ofthe water table mterface when

50
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'in Section 4.9, (Szmple container

(7) samples must be obtained as close as possible to the water level/air interface, unless
analysis indicates that contamiriation is at a different depth; '

(8) grab sar.np.i'es.muslt: be obtained;

(9) the bailer must be slowly lified and the conten
container with 2 minimum of disturbance and agitation to
different analytes are sampled, samples must be transferre

volatility; headspace in the sample container must be mini
- positive meniscus is present; -

ts transferred to a clean sample .
prevent loss of volatite compounds; if
d to containers in the order of their
mized by filling the sample jar until 2.

(I’O) con;tainers must be quickly and ade
cleaned before tightening lids; unless otherwise
seal the jar; ' T

quately sealed; container rims and threads must be’
specified, teflon-lined screw caps must be used to

~ (11) sample containers must be labeled as outlined in Section 4.9.2 (Labeling sample
containers); and Voot .

(12) containers must be preserved iﬁlme_diate[y according to procedures in Section 4.9.1
(Sample containers), Unless s

pecified otherwise, at minimum the samples must be immediately
cooled to 4=2°C and this temperature must ‘be maintained through delivery to the laboratory until
_the samples are analyzed. > B ' ' '

4.7.2.4 Alternative methods of collecting groundwater samples
If a positive displacement pumping syste
clean or decontaminated as described ;
Disturbance of the well, water column,
be obtained, not composite sampl

™M ot another system is used instead of bailer, it must be -
n Section 4.8 (Decontamination of equipment).

and samples must be minimjzed Only grab samples may
es. Samples must be obtained as close as possible to the water

is indicates that contamination is at a different depth, If different

s). Unless specified otherwise, at a minimumn the samples must
be immediately cooled to 4=2°C and this temperature must be maintained through delivery to
laboratory until the samples are analyzed, .. . R - '
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4.8 Decontamination of field equipment

Decontamination of personnel, sampling equipment, and containers before and after sampling

must be used to ensure collection of representative samples and to prevent the potential spread of -

contarmination. Decontamination of persomne

and must be done with a soap and water wash and deionized or distilled water rinse.

Al ‘_prei}idusly used sampling equipment-must be prdperly decontaminated before sampling and "
between sampling locations to prevent introduction of contarmination into unco ntaminated

~ samples'and to avoid cross-contamination of samples. Cross-contamination can be 2 significant
_problem when attempting to characterize extrémely low concentrations of organic compounds or
when working with soils that are highly contdminated. . = . - ' S

~ Clean, solvent-resistant gloves and appropriate protective equipment must be-worm by persons’
decontaminating tools and equipmen ' -

'4.8.1 Decontamination of soil sampling_tbb!s:

Al 2 minimim, soil samphng tools st be,é}ééﬁéd:and“decdr’:‘ta:x__n_inated_ by the following three-
. step procedure: ‘ B T R

" (1) tools must be scrubbed with a stiﬁ"ﬁfush in a solution ‘of hot water and laboratory- -
grade, critical cleaning detergent such as Alcondx or a similar product;

- {2) tools must be rinsed twice in clean'water: and

" (3) tools must be thoroughly rinsed with distilled or deiorized water.
If concentrated petroleum products or highly contaminated soils are’encountered during sarmipling, -
an appropriate solvent should be used 10 remove heavy petroleurn residues from the'sampling .
tools. This must be followed by the minimum cleaning procedure outlined above, Ifa solvent is
used, it must be properly coliected, stored, and disposed of according to acceptable hazardous
waste disposal guidelines, ' : E o o ' -

'4.8;"2"’Deé’b_ﬁté:minétioﬁ' of ﬁ-ater-sa_mpling tools *

- Drill auger sections, split spoons, and drive ‘hamimiers-that come in contact with bore holes must be
cleaned before use and between borings using the following three-step procedure: '

(1) tools must either be

_ (A) scrubbed with a stiff brush 'ih_ a solution of water and laboratory grade, critical
cleaning detergent such as Alconox or a similar product; or ‘

el prévents ingestion and absorption of contaminants -
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cleaned with high pressure hot water or steam and a laboratory grade, critical
(= "
cleaning detergent;

(2) tools must be rinsed twice in clean water; and
(3) tools must be thoroughly rinsed with distilled or deionized water.

Steel tapes, well sounders, transducers, and water quality probes must be rinsed with clean water
and then with deionized water, - ' o
‘Reusable bailers must be washed in Alcon

ox or another laboratory grﬁde,' critical cleaning
detergent solution, rinsed twice in clean

water, and then rinsed with distilled or deionized water.

4.8.3 Excavation equipment

Excavation equipment must be clean before each site excavation begins:-

4.8.4 C!eaniﬁg‘sa'fnple containers

Sample containers must be cleaned and prepared by an an-alytiéai"'la_borérory. ‘The exterior of
sample containers must be cleaned after the samples are collected and the container lids are tightly
sealed. Solvents may not be used for this

procedure because of the potential to contaminate the
sample. ‘ I

4.8.5 Disposal of was hwater, rinsate, and disposable sampling tools

Washwater and rinsate _s.oIVutio'ns must be collected in appropriate containers and disposed of
properly in accordance with federal, state, and tocal reguiations. Bailing strings and wires and
other disposable sampling tools must be properly discarded after use at each well.

~4.9 Sample containers and holding conditions -
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o 4.9.1._Sample.containei‘s_

Most containers should be glass jars wnh 1eﬂon liried lids. Sample jars of the acce ptable tV‘p“ of

matenal, size; and type of lid are shown in Table: 1. USe of sample containers must conform.to

these specifications. Also shown in that tabie are the preservatzon methods and mzuumum hoidmc' :

times for each analyte of interest. . .~ = -}

x."-‘

All sample contamers must be inspected before r.ransst to the sité to ensure that the_y have
undamaged lids and are tightly sealed. Jars, must be placed into containers that are secured to

~ prevent damage or tampenng in transit to the site. Containers and lids must- be re- -inspected at’ the

"job sxte contamers that have lost hds or that have been damaged may not' be used for samp[e
contamment ' C :

4.9.2 Labeling sample containers

Indelible, waterproofmk mus’ be used to: Ia .sample contamers Labels if used st be
- securely-fastened to the container. All m.fomlatlon entered onto the label or container must be
- duplicated in the field record or locr book. Informatlon on the containers or labels must include:

() umque 1dentifying number asswned to. the sample for laboratory analyszs
-(2) date‘and time of collecnon if possxb[e
(3) name of person collecting ttie samiple; - -

T4y each 1mended laboratory analyszs for Ihe samp!e
(5 preservat:on method.

“I'f'po-ssib]e, the following informaﬁori S’houfd' ai_éo be included on the container or label:

or

(1) project name: and locanon ofsamule
(7) ma_umum holding time {or, daté by wi‘uch samp!e must be e>:tracted and analyzed)

4.9.3 Holdmo t:mes condmons and methods of preservanon

~Sample’ handh tranSpO"t arid analysm muist be arranged 50 that the holdmg t:mes and

* conditions shoum in Table 1 are met. “Also, volatile compounds must be extracted and analyzed
as qulckly as practlcal aﬁer collecnon { ‘

Appropiriate' acidic pfeservé'tion df sam-ple-sindé‘f be provided if required in Table 1.
- 4.9.4 Site safety plan

§ _'Tn-* assessment firm is responsible for a site safety p!an as required b) the Alaska Department of
Labor's General Safety Code, Section 01.0102 (adopted by reference at § AAC 61.010), for
construction activities and activities within 2 confined space.
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SECTION'S. SAMPLE TRANSFER LOG

5.1 Sample transfer log

The requirements in this section apply to ail sampling associated with z site assessment, from
initia! investigation through all final verification samples. ' .

A transfer log is required, for each sample taken, including all associated field quality control (Q0)
samples. A transfer log consists of a document or label that physically accompanies each sa '
bottle and sample, or each batch of bottles and samples, and that provides for the name of each

person assigned control of the sample and the period covered by each person's assignment, '
Sufficient space must be provided on the form to accommodate several different control persons,
the name of their respective organization of agency, and specific spaces for corm:r}erc'ial carriers,

mple

"The l‘a.Borétory receiving samples must pro'lfg:ess the samples using control procedures docurnented
in its approved Quality Assurance (QA) Manual and Standard Operating Procedures. This section
does not apply to internal laboratory procedures. ' R '

T |t e it .



. SECTION 6. ANALYTICAL PROCEDURES

6.1 Field screening précedurés

_Use of field screening analyses with Photo:Ionization Detectors (PIDs) and Flame Ionization
'Detectors (FIDs) must follow the relevant procedures outlined in Section 4 (Sampling
Procedures) and Section 7 (Calibration and Maintenance of Field Equipment). If other.

_Instruments are used, 2 written description of that use must be provided 10 ADEC by the -

_'é:s"‘s'es_érhen;ﬁnn. R TR S = TP e '

BN

Lot

£

6.‘2_'i‘d‘(:_j.ﬂt"i:i;,‘_;-r:jat_i-qh of laboratory tgnductiﬁé analyses

Orﬂyr'-fé:sﬂlitgs.'ﬁ‘ér-n a 'l.abo.r.a'tof'jr' ‘éppi‘ov'ed‘br'};“ ADEC will be accepted by ADEC_;‘for usein reports .
- prepared under this chapter: - SRRPERN S T

laad

© 6.3 Determination of analysesfor pét-roléﬁ'rﬁ _hydrocafbons

Unless approval to deviate from these sﬁéc:_iﬁé&fi%néfs obtained in advance from ADEC, selection.

and use of all laboratory analyses must conform to the provisions of Table 2 and appropriate
 sections of this chapter. The identity of a released refined petroleum product is assumed 10 be

unknown unless a laboratory analysis shows that a-contaminant is only a gasoline or only a-

riongasoline refined product, unless this requit.érﬁéﬁt is waived by ADEC.

If it can be documented that only one type o i _Iauc':t was stored or distributed during the o E.%
operational life of a facility, 2 waiver may b¢ féqﬁésted from ADEC for ihe'_requiremeﬁt to - '
determine the identity of the product, in accordarice with 18 AAC 78 3] 5(d). The information
cotlected in the examination of the site background (Section 4.3.1) will be used to determine if a
waiver should be sought.- .

%

[

If leaded gasoline is a potential contaminant at the site. a preiiminary laboratory analysis for lead
- ‘might be required. The ADEC project managet must be contacted for this determination.
‘Samples collected for lead may be composited -b_;éf"bre analysis. Unless the concentration of total
- lead exceeds 100 mg/kg, the analysis may be iised only to document the level of fead for use in
mesting treatment and disposal data needs and criteria.
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Table 2: Determination of Laboratory Anélyse;s‘*for Soils
Product(s) stored at facility
Leaded ' Unleaded Jet - o Waste
Parameter " Gasoline Gasoline Fuel - Kerosene Diesel Bunker C or Used Oil Unknown
Diesel Range
Organics - - X X X X X X
Gasoline Range .
Organics X x X -- -- - X X
Residual Range
Organies - - -- - - X X X
Total BTEX L _
X X X .X X X X X
Volatile
Chiorinated -- -- -- - - - X X
Solvents
Polychloro-
biphenyls
3s) - - -- ~ - - X X
snic g .
- . - - . - X X
Cadmmium - :
) - - - —-— - - X X
Chromium
, - - - - - -- X X
Lead
X! - - - . X - X
Legend:
X = Analysis required
-~ = Analysis not reguired
BTEX = Benzene, Toluene, Ethylbenzene, Xylene

" Analysis for lead must be pe

rformed if required by the project. manager.
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SECTION 7. CALIBRATION AND I\fIAl'NTENANCE OF FIELD EQUIPMENT

{"'

Cahbrat:on and proper mamtenance ofﬁei
Improper calibration or failure of an 1nstm'n..nt in the field might result in improper choice of
sample locanons fatlure to detect contamination;and inefficient and inadequate segregation of .

clean soils from contannnated soils and, thus; potentlally much higher disposal or remediation "
costs.. ‘

7.1 Calibjr’afion a_nd maintenance ‘ofﬁeld:‘i_hs_irbm'ents T

To ensure that field instruments will be proper ¥ caIrbrated and remain operabIe in the field, the. -~ .

procedures set out mthis section must be tised.

711 Calibration ._.f . -

(1) If PID and FID freldi mstmmenzs are used mstmments must be cahbrated before each.
testing session to yield “total organic vapors in pa.rts per million 1o 2 benzene equivalent. The
PIDi instrument must be operated-with a Iamp source that is able to detect the comarmnants of

- concern, operates at'a minimum.of 10.2 eV, and i 15 capab!e of ionizing those contaminants of
concem.

(2) .Pield instruments"must be caliﬁréteaz-o’rislirfe..

{3 AH standards used to cahbrate ﬁeld m'
source and punt) recommended in the ecuzpment

1

s operat:on manual

(4) If the instrument’s operanon manua] . ommends specific callbranon requrrements for
other cmena m calibrating the instrument (such as pH, conductivity, temperatur etc.), those
criteria must be adhered to.

-~ (3) Acceptance criteria for cahbrauon ust be deterrmned dependmg on the potenual
contammant(s) and must be mthm the limits set in the manufacturer s operanons manuai

- {6) The dates, times, and results of aIl:' Atioris - and repaxrs to field instruments must be
‘recorded in the field record and in the 1 mstruments !og

(7) AJ users of the i instrument must be tramed in the proper calrbrauon and opcranon ofzhe
instrument and must be required to read the operation manual before initial use.

58

instruments are cnt1ca§ to obtaining acceptabie data: -

mems must meet the munimum requrremems for .
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7.1.2 Maintenance .

(1) ‘At a minimum, operation, maintenance, and calibration must be performﬂd in accordance
with the instrument ma.nufacturers specifications. '

(2) AII users of the mstmment must pe tramed in routine maintenance, mcludmc bartery and
lamp replacement; lamp and sensor cIearun , and battery charging.

(_a) Each instrument's operation and maintenance manual must be present at the site..

(4 FieId.instruments must be inspected befdre dep'a‘rture for the site and on site.

(5) Instrument bartery charge must be inspected far enough ahead of time 10. b1'"1ncr Ihe
1nstrument up to full charge before departure for the site.

(6) At a minimum, 2 source of extra battenes and lamps (if apphcable) mUSt be reathy

available... . R s
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SECTION 8. DATA REDUCTION, VALIDATION, AND REPORTING

f-Da'ta'}éducﬁan describes the h-analiﬁg ofsta gard;_'_$afh-pl'e, and blank results; how blank analysis : _
- results must be used in calculating final resuits; examples of data sheets; and positions of persons

R

‘tesponsible for data reduction,

Data validation is the systematic process of teviewing the data against criteria to assure the
adequacy of the data. N A o _

Data reporting details how réports will be}-’géﬁér’é’ted.a-nd what must'be included in'them,

The laboratory must conduct these ac.ti:vjti-ééﬁ niand be responsible for, data that is processed

within the laboratory. The owner or operatot $hall enstire that the assessment firm teviews final

laboratory data reduction, validation, and reporting and

(2) verifies laboratory approval status,ahstof 'éijp-r'oved laboratories is available from
ADEC; and . B

(3) reviews all laboratory results and performance to ensure that the objectives of this _
chapr&r are met; if questions or problems arise. ;ih‘t_ﬁe_labo:a;dry analysis, the owner or operator
shall ensure that the assessment firm takes appropiate corrective actions as outlined in Section 10
(Corrective Actions); significant problems mast be reported to ADEC.

8.2 Final data reduction

Data reduction is the compilation, condensation, znd simplifying of information into a more easily .

uriderstood product, The owner or operator.shall ensure that the product furnished by the
laboratory is examined, using standard statisticz ‘methods, by assessment firm personnel with the
education, professional experience, and training niecéssary to meet a project's technical and
‘regulatory requirements, and that these personnel conduct or supervise any further reduction of
field and laboratory data into the final report. '

8.3 Tinal data validation

The owner or operator shall ensure that validation of field data by the assessment firm occurs
before the data are inserted into a report. The resuits of the evaluations discussed in.this
subsection must be documented in the report, mbst be used in data interpretation, and may be

‘used 1o initiate corrective actions outlined in Section 10 (Corrective Actions).
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- (1) selects a'léb’oratory.bas'ed on .,ﬁerrr_ioﬁs"zirzétiédébiiﬁy'i.o prop.er-ly reduce,'vaf.idate, and report
“data; : R ‘
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- outlined in this chapter:

. inappropriate for the analyte;

8.3.1 Vaiidation of field reports

The owner or operator shall ensure that the assessment firm QA officer examines all information

coliected through'the field documentation process (Section 4.2). This information must be |
checked for '

(1) completeness; .

(2) accuracy (for example, transcription ervors, internal consistency);
(3) unexpected results, with accompanying possible explanations: ~
(4) adherence to sampling procedures outlined in Section 4;

(3) comparison of field instrument results with laboratory results,

832 Review of laboratory data.

The owner or operator shall ensure that the assessment firm
establishment of detection and control limits and deviations
they must be flagged for discussion in fina
limits and deviations include’

reviewers pay special attention to the
from rhém;j_if dewviations are identified ;

I reports and possible corrective action. Examples of

(1) any limits outside of the acceptable range;

(2) lack of documentation showing the establishiment of necessary controls; and
(3) unexplainable trends. L :

-

8.3.3 Determin’ing tﬁ.e'ﬁna! validity of samples

bt

Samples collected in accordance with this chapter are considered val
Samples that are not collected in accordance with this chapter wil
particular, a sample will be considered invaiig if

1d unless otherwise indicated.
I be considered invaiid: in

(1) the sampié collection was =m':»r condu

Cted 'by or supervised by a qualified person as
required by 18 AAC 73: _ T -

B

(2) the sample was collected with previously-used t00ls that were rot decontaminated as

 (3) the sample was not taken at the location or depth specified by this chapter;

(5) the sample was collected usin

g .a method not listed in this chapter or-ka-ine_fhord;th:at" is




(6) the sample was composited before analysis, unless compositing of the sainple is explicitly

specified by this chapter or 2pproved by ADEC in the workplan required under 18 AAC 78,
: (7) the éamplé _|ar was not cleanrbe'fdfé soﬂsor water were 'dépoSited in_té'i_ti

(8) 'thé sample was incorrecﬂy Eabeie‘dfér not iab-elcd) and field records do not show the
location where the sample was collected; ‘ :

(9) ‘a water sample-from a bbri_ng_oi' wéfi.-was not collected in'*accordaﬁﬁg‘with. Section 4.7 of -

this chapter;
' (10) an i'mprope'r"z.an!aliysis methodwas pe_rf_c;i'_mé&.6n..ihe'-sar.n_p'[e;

(11) the analysis of the sample x§é§ conducted by % laboratory that was not aﬁp‘ré\.fed}by_
ADEC at the time of analysis.
; 84 .D'a'tz.i' rép"br“_ti_"ng
8.4.1 Information to be included iﬁ reports _

PR T

Reports prepared under this chapter must, at 4 minimum; contain the following:’

(1) thelaboratory's data SUMa?y aS'réqa-i':réa bﬂf Section 842 (Laboréto-ry data reports for

samples) for each sample analyzed;

(2) an interpretation of data and -sam-pii;‘ig iféébﬁ"s, a_s__'féquifed by the tasks discussed in .-
Section 8.3 (Final data validation); - cro T aE L

(3) 2 table that contrass the required field quality control data (diséuissed in Section 9.1.1).
with the limits specified by this chapter (see Report Format sﬂbséctio_n below);

(4) a case narrative for the project; .

. (5) aseparate section or attachment fﬁ;;ﬁiééﬁ-ﬁéé_ﬁll--: deviations from procedures outlined in
 this chapter and any relevant information compiled from feld records or other information
- required by 18 AAC 78 including a discussion of any deviations from this chapter for any
sampling or analytical methods and procedures, whethier usad by the assessment firm or by the
laboratory; o '

 (6) “for corrective action sampling activit S, 2’sgparate section or attachment that discusses
all corrective actions taken as required by Section 10, and any other corrective action for other

~ deviations from this chapter including corrective action (such as resubmission of the sample) for
sample results that fall within a factor of 2 of the action level afier having had corrections for
marnx interferences applied (see discussion in Section 10.5 (Corrective actions with laboratory);
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per kilogram, dry weight basis for solids);

- (7) 2 summary of the site assessment or release investigation information, provided to the

owner or operator on a form available from ADEC (Site Assessment and Release Investigation .
Summary Form, see Appendix B), or stmilar format containing the same mformation: and

:(_8) bi‘hér items récjﬁired for reports by 18 AAC 78.

8.4.2 Laboratory data reports for samples
For each project conducted _‘u”nder this chapter, a data transmittal summary must be provided for
each sample analyzed by the laboratory, including all field and laboratory QC samples, whether -

I’the samples are rejected or not. The following items must be submitted in the report:

(1) -Iéb'orzitory name, address, telephone number, _t‘"ax number (if a_vailab'}é)_, LAN numbér, and

the name of the person authorizing release of la_bOratory data;

(2) repc;rt aate; |
(3)'.typf; of analysi§ (gas&.).l'.in‘e', diesel, etc.);

({) ‘the aﬁa}ytical_: and éﬁrtrécﬁoni me’tl"wfd. u{'s.ed and methéd number (see Tables 1 and 2):_ -
(5) the type of matrix: | | | |

(6) the 'ﬁeld sample number;

(7) the 'la.borfztory' sample %mmbef; .

(8) laboratory file ideﬁtiﬁ;cétioﬁ numbe;r;

| (9) the d.ate sampled:

(10) the date received:

(11) 'th_e date extracted and digested:; -

(12) the date a_.naJ‘yzed_;' .

(13) the location of the ﬁample .cbflec::ion point;

(14) the site or project name; |

(15) the concentrations of analyte (reported in micrograms per liter for liquids, milligrams -

(16) definitions of any characiers used to qualify data;




(17) precision and accuracy values for each sample set, with at Jeast one ﬁrecision,ar_z'd
accuracy evaluation for each set of 20 samples; « A

(18) ‘the :a_rnb:iéﬁt-te'r'npe.rétufe._ofthe_ ;ihié’ﬁbr 6f.'the'.'shibping' container adjacent to the sample
container WHEN RECEIVED by the laboratory; - - S S
| (19) a éopy of the sample transfer iogs.fo% each sample or group of samples;

(20) the analyst's name, signature or initials, and date signed;

~{21) the dilution factor; . .
(22) 2 narrative summary report for each s
“including a discussion of any significant matrix inferferences; low strrogate recoveries, or analyte

identifications as appropriate; and '+

(23) Laboratory Data Reporf Check Shéé"t.’(ﬁpbémdix'C).

" The following items must be retained on file b th_ér ]ébcérzitdry for at least three years after the

anailysﬁ's. ‘They are not required in the report; Bt must be made available to ADEC upon request: -

(1) the laboratory file identification number,

(2) copies of all sample gas chromatogram traces with the attached integration report: copies

of the reconstructed ion chromatograms (RIC's) thust be provided if performing the analysis by .
- Mmass spectroscopy; chromatograms rmust be provided for all samples, method blanks, and daily

calibration staridard; chromatograms must be identified with a sample identification and the time
‘and date of analysis; O -

(3) -2 document containing the date anah.tlrrié.fo‘r the initial calibration and the standards used

to venfy instrument settings forthe data reporied; include the composition and concentration
range of standards used to establish and verify inairitenance of instrisient calibration; and -

(4) 2 document explaining laboratory quali :
results obtained; include information conceming surrogates,.
-performance, matrix spike and mat
pattern match narrative summary.

alkane standard, column
~ 8.4.3 Submission of reports to tank owner or-operator
All reports must be submitted 1o the tank ovwnier or Sperator by the qualified person identified in

Section 2 (Qualified personnel). If submission of reports to ADEC is required by 18 AAC 78 or
by ADEC, the assessment firm must inform the tank owner or operator of the requirement.
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SECTION 9. INTERNAL 'QUALITY CONTROL CHECKS

Comparison of acceprable tol :

Required guality control (QC) checks include field: QC check sampl
erances and actually derived values for each required QC element
must appear in each project report submutted, as discussed in Section 8.4.1. ' :

9.1 Field quality control checks

ypes of field QC checks that must be used and the circumstances in
which each type is to be used. All feld QC check samples must be analyzed, the results of the -
analysis used to calculate data quality indicators, and must be surnmarized as shown in Table 3 or
a similar format. When used, QC measures must be performed, 2t a minimum, for the most .
volatile analyte under investigation, -~ = . - : ' R

es a'_nd laboratory QC samples.

G imlenAplwte b e



.. «TABLE 3
" Field Quaht}, Control Summary

Qu’ality Controi D}es’ignation Tolerance ~ : _-R‘ésu!ts for This Pirb'jec_t

Holding' nmes '
Holdmc Lime to extract; DRO for soil -

- Holding time to extract; DRO; for liquid
Holding timne 1o analyze; DRO; for soil

‘14 davs arg® =2 C
Tdaysat4°£2°C
Less than 40 days -,

Hoidmo time to analyze; DRO; for liquid Less than 40 days
~ Holding timé w/methanol: GRO; for seil 28 days | ‘
Hoidmg tme; GRO; liquid _ 14 days at 42
Holding time to extract; RRO: soi! 14 days at 4
Holding time to analyze; RRO: soil . - " Less than 40 day

Holding time to anylze; BTEX; soil -

- Holding'time; BTEX; liquid
Holding time;, PAH; soil

Holding time; PAH; liquid
‘Holding time; Total VCS; soil
Holding time; Total VCS; liquid

- Holding u.mc to extract;, PCB; soil

Holmnﬂ time; on digestate:
Total arsenic; soil

‘Holding time; on digestate:
Total arsenic; liquid

Holding time; on digestate;
Total cadmium; soil

, Total chromium; liquid

- Completeness

14 days at4°£2° Cot”

“per miethod T requtrcmcnb

14 davs atd“-h""C :
14 daysar4® £2° Cor

_ - per mct.hod requirements
: Iddausat:t“-’-?. _C '

14 da}'sa[4°-'~2:° c
t4daysatd*=2°¢

14 daysat4° =2°C

Holding time; to extract: PCB; liquid td daysar 42227 (¢ i '
.. Holding 1time; to analyze; PCB soil Less than 40 davs -
*-Holding time; to analyze, PCB liquid Lessthan 40 days

6 monihs max.'at 4° = 2° C
6 months max. at4° £2° C

6 months max: at4° £ 2° C

' Ho'umz e, on digestate, R : a; .
Total cadmium; liquid ‘6 months max. at 42 2° ¢ ' J %
Holding time; on digestate; L el
““Total chromivm; soil 6 months max, at 4° = 2° C o
- Holding time; on digestate; o 3

6 mont.hs max. al4°L2° ¢

8::% :

it
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i
e

Sl

e e
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From ADEC prorct m..nagcr
Analytical method dsiection Hmit
Analvncal method d-rccuon limit
Analytical method dclccUon limit
- Analytical methed detection limit
Assess background influsnee on final \mlca.lon s;:.mpics

" Field Duplicate _

. Decontamination Blank (s)
Trip Blank (3). -

 Methanol Trip Biank
Field Blank

: Background Sample (3)

-
vl

| L _AL _L

P
s

-

BTEX = Benzens, Toluene, Ethyi-benzene, Xylene:
'DRO = Diesel Range Organics;
‘GRO = Gasoline Range Organics;
- PAH = Polychiorinated Biphenols;
‘PCB = polychlorinated biphenyls

Lepend:

RRO= Residual Range Organics; ¥:§
VCS = Volatile chiorinated solvents. 1
j T
g ._“5!
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9.1.1 Minimum field QC

The following is the -n_ﬁn’imu'm level of -saniple QC scrutiny that

sampie requirements

A description of each type of feld QC sample appears in Sections 9.1.2. - 9.1 5, Reference to

sets of samples in this and s

libse

grain size and organic content) during the same sampling event

points from different sites, samples
ltiple samples from the same site, but

Table 4. Minimum Quality Control Scrutiny

Minimum Field
QC Samples Required

Field Duplicate _
(One per set of 10 samples,
' minimurn of one)

Decontarmination Blank
(One per set of 20 similar samples,

munimum of one)

Trip Blank N
- (One per set of 20 volatile samples,
minimumn of one

Methanol Trip Blank
, (Onepersetof 20,
minimum of one)

Field Blank (One per set of 20, -
runimum of one)

9.1.2 Field duplicate sample

When Required
.A-l ! sarr;plcs l

. All samples .-

Al GRO,BTEX and
volatile chlorinated
solvent samples

Soil samples using AK 101

Per project specifications

Allowable Tolerance: :
Set by Project Manager

Lcss_ than i.hé'a‘:ial;:tic:ﬂ
micthod detection limit

Less than the analytieal.” .. o
method dstection limit

Less than the analytical *.
rirethod detection limir.

Less than the analytical
method detection frait .

must be applied to field §amp1ing;

T S S YR



At least one‘field duplicate must be cOH&tédeg éVery"I'O'. samples for each matrix sa’ﬁlﬁled, for
each target compound. o : : .

- Duplicate water samples must be collectad a5 close as possible to the same point in space and time -

" and _mUsL' be collected before any?-deriOntairrlgiﬁ'ziti.dri_-biah'ks are collected.

' D’upiicété".sbri'l .;sﬁmples 'm‘us‘t be collected as close aS'bbs_Siﬁle to the same point in space and time.

Al ﬁ'eld_',duplticates'rﬁﬁs{t' bebhndsamplesand must be gwen unique -saﬁ:-b-le'num:ﬁe'r's: just like any
other field sample. ‘Their collection should be adequately documented. ' :
‘The resuls from field duplicate samp]és must bé used to calculate 2 precision value for field
sampling quality control.
9.1.3 D?contém‘inatidn blank (eqﬁipmeﬁt bIanL‘) .

o

A dec':'émz:ii_ﬁination blank is 4 isampl'ek.'o.f analyte-free media used to rinse .s'ampl‘ing‘e.quipmeh-t.. It

- must be collected afier completion of detbh_iii}ﬁﬁatich procedures and before sampling, :
Decontamination blanks for water samples miust be collected as described in Section4.7.2
(Sampling groundwater monitoring wells).. Décdntamination blanks for soil samples must be

collected in a simiiar manner. '

If decpﬁténﬁﬁatidn' blanks are réqu‘ir_ed, éf_’leg rie deco

analyzed for each set of water samples that rmght contain volatiles. In addition, at least one
decontamination blank must be collected and analyzed for every 20 soil samples collected €ach
" day. ' o

© 9.1.4 Trip blank

nfrom the laboratory to the sar'ﬁpliﬁg éii.e"'ﬁloné

A trip blank is a sample of anal’yte-—ﬁeéme’dié t‘

with each batch of samples and retumed to the laboratory unopened. -A trip biank must be used to

- document contamination attributable to stupping and field handling procedures. This type of

. - blank can be especially useful in do cumenting when trace volatile organic compounds-are being
investigated. If a trip blank is required, at least orie tap blank must accompany each set 'of 20

samples that might contain volatiles. : e ‘

9.1.5 Field blank =~

A field blank is a sampe of analyte-free media taken from the laboratory. to the sampling site and
‘opened onsite during the sampling procedure. The field blank is then sealed and appropriately

labeied and retumned to the laboratory for analysis with the sample batchi. "A'field blank is used to
‘document ambient contamination at a highly contaminated site and is'especially useful for volatile
organic compounds: The field blank does not replzce the trip blank. -
If réq-uiréd, a field blank must accornpany each set of 20 samples destined for volatile orgariics

analysis.

68
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9.1.6 Background Sé-mp.le '

A background sample is collected in an area judge& to be free of a site contaminant. The
backgroundlsampl_f‘: is taken to document and assess analyte b_aseIinf_: or historical information.

A backgroﬁnd sample must be collected whenever, in the QA officer's judgment, it is required:

. . (1) to document the occurrence of naturally occurring organics, especially when their
presence might interfere with analytical tests; ' L '

(2) to document the presence of contamination by migration of contaminants from offsite
or non-UST-related sources; and : . ' ‘

v

(3) in a corrective action or treatment plan.
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SECTION10. CORRECTIVE ACTIONS

J

Corrective actions are procedures and ac ions.1aken to correctunacceptable or tnexpected
- deviations iri"sampling or analysis. An example is the ré-analysis of one or more affected samples

or the reporting of questionable data with 2 note of explanation on the situation,

Ultimate responsibility for corrective a'ciiqn_s_;rcsts Wit_h the assessment firm, While appropriate
corrective actions for put-of-control situatiofis in the laboratory must be-addressed by laboratory
"QA/QC documents, the owner or operaior isTésponsible for enstring that the:assessment firm

shows that all corrective actions enable the déig qiiality objectives'to be met. 1
10.1 Stafl iraining -

. Norma.[ly’ the ﬂeed for tfalmnSOf Samp]lng ) T'Sonnel W'I“ bedetemﬂne-d thrOUgh the audmng 17“ -
procedures outlined in Section’11.1.1 (Audl_trl‘r,léf()f's_émpling personnel). If the corrective actions | ‘L
outlined in Section 11.1.1 do not resuit i“_3F_¢¢1513b'ie.-perfbrmance, the sampling personnel must e

~'be removed from sampling activities until they 'cfa_n. demonstrate adherence to the procedures in .
this chapter. The need for additional training of nori-sampling personnel is indicated through SRE

- scheduled audits and dara validazion and___ré'fjb

g. The owner or operator shall ensure that the

assessment firm contracts for or provides niecessary training of the appropriate persons ifa e
potential problem with data quality s identified before the person performs the activity again. g

=
e

10.2 Handling invalid samples

1f an invalid sa':i-ip]e is taken, the following proceaures must be followed: ' 5

‘(1) -if the completeness objective _fb _ih_é_'_pi"pject'is met and observations and field -
screening do not indicate the invalid sample was collected at a location with higher than the
average contamination levels at ihe‘site,"_an explanatory note of the deviation from this chapter
- must accompany the report and no further corrective action for deviation is required; and

(2) if the completeness objective for sammiples at the site is not met or'observations-and . - .
~ field screening indicate the invalid sample }'xfz'ilsi'.cg_l‘l_.éc'téd at a location with higher than the average
~ contamination levels at the site, sample(s) must be recollected at the proper location on the site,
* propetly analyzed and reported, and an explanatory note of the deviation from this chapter must
accompany the data report, '

8

o=

10.3 Field instrument failuré and improper sé -

[f 2n audit of field sampling performance indicates that field instruments are
(or not used), the instrument operators must be rétrained and their activities
in Section 11.1.1, and field dzata must be re-coliected,

being improperly used
audited as specified

it
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“If appropriate satisfacto

- Other problems not discussed in this chapter mxght mnterfere
~data quality objectives of this chapter. Appropriate correct; I

10.4 Failures in data processing, Managenient, or analysis

Prdblem; with data processin

g, management, or analysis is typically discovered during data
reduction, validation, and rep

orting (see Section 8) or during scheduled audits (see Section 1 1').-
If these problems occur, the owner or operator shall ensure that the QA officer or another

-appropmiate person is notified. Upon review of the problem, the owner or operator shall ensure
that the QA officer or other appropriate person : .

(1) initiates steps to retrain the person performing the task:

(2) initiates actions to correct the improper procedure:

(3 adheres to prdéedur:s outlined ‘for. ﬁotify-in_g the QA officer and project manager of -
potential problems with data quality; R ‘ . ' :

(4) adheres to procedures for documenting potential problems and nonéo:mpiiance; and

(5) adheres to procedures for determining when n'onéchedu!ed audits are needed.

10.5 Corrective actions with laboratory

'.qufnally, any corrective actions nece_ssarly"in( a laboratory are handled internally by the 'a':pp-'roved v
laboratory through its approved QA/QC procedures on file with ADEC, The need for corrective
action in the laboratory is identified by | A ; s _

N thé]ﬁborét’ory’s internal QC checks; ‘
(2) the data review conducted by the assessment firm (see Section 8.3): or
(3) the laboratory's performance audits (see Section 11.2).

TY corTective actions are not performed by the laboratory, the assessment -

firm may not contract with that laboratory to perform future analyses until the problem is

resolved.

10.6 Corrective actions for other problems

with the assessment firnn meeting the

problems and must be imitiated by the _
management. : R S




'SECTION 11. PERFORMANCE AUDITS

. El

The owner or operator shall ensure that the asséssment firm prepares an annual report that

. compiles information obtained from audits of thé firmit's activities under this chapter. Activities - =~

* described in'this section are to be used as a ghideline in designing the audits.

11.1 -Auditing of field sampling

11:1.1 Auditing of sampling personnel
The owner or operator shall ensure that all & 7
and their performance-audited before participating without stpervision in sampling activities. At a

- minimum, before engaging in any sampling procedure for the first time, an employee must:

(1) be trained by a qualified person who has conducted 'thésproéédmé befofé; and

- {2) _have.readth_e.expec_t,‘ed p’focedtifé

18 AAC 78, and the assessmient firm's relevant operations manual,

‘After mitial instruction in the procedure, the trainermust audit the employee's sampling activities.
The employee's performance must continue to'be audited until the employee can consistently -
- . 'perform the activity in accordance with'the expected-procedures.

“After 'denjénst'ratihg Safisfaétbry perfonnancema Etpcédum: each 'empibyée‘é ﬁ.é-!c'l':pnrdtedsu're)s
~must be audited at least annually. All field sampling performance must be evaluated during this
audit. ' ' T - : . :

If any corrective actions result from an‘employes 's déviation fromi the expected field procedures,
+ the employee's performance on the activity that ﬁ;rémpted the corrective action must be audited
- during the next sampling event. The performance frust confinue to be-audited until the employee
consistently performs the activity in accordance with expected procedures. -

11.1:2 Auditing of field pro'cédures_' '

The owner or opefétof:shall ensure that, at leas{annually, the sufficiency of the sampling -
- procedures in this chapter are audited by the asséssment firm's QA officer. This audit may be
combined with an annual audit of an employes. R
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audited activities before. This activi

11.1.3 Monitoring of field subcontractors

The owner or operator shall ensure that, at a minimum, assessment firm field staff routinely
monitors the performance of: : ‘

(1) well dritlers; .

(2) excavation equipment operators;
(3) drilling or excavation equipmient;
(4) removers of product;

(5) treatment facility. operators, and
(6) treatment equipment.

If this monitoring indicates that changes in subcentractors or equipment quality will improve or
lessen the quality of field sampling activities, the owner or operator shall ensure that the QA -
officer or principal investigator is notified and that, if necessary, the officer or investigator -
implements appropriate corrective measures, " S '

11.1.4 Monitoring ojfﬁéld-eq'uipmentﬁ _

Field instruments must be maintained and calibrated as outlined in Section 7: 1. Inaddition, the -
results of field instrument analyses must be compared with analytical results;

Unexpected or =
unexplained discrepancies must be reviewed-and, if Necessary, corTective action rust be taken as.
outlined in Section 10 (Corrective Actions). ' ' '

Performance of decontamination e
and analysis of decontamination (e
reviewed and, if necessary, correct
Actions). '

quipment and solutions must be audited by periodic collection |
quipment) blanks. Unexpected or unexplained results must be
Ive action must be taken as outlined in Section 10 (Corrective:

11.1.5 Auditing of field records

All field records and any

other relevant field data must be audited by a qualified persbri before
Teports are submitted. ' :

11.1.6 Personnel condu cting field aud.it's

Auditing of all activities must be conducted by a person who has conducted or supervised the
ty must be performed by the assessment firm's TJST QA
officer. S R o
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11.1.7 Documentation and submission o‘fﬁeld"a'udit's

Each person performing an audit shall documerit relévant observations and subrmit them to the QA

officer or principal investigator, who shall evaluate the observations and implement appropriate ..

corrective measures.

11.2 System audits

The owner or operator shali ensure that at Ifeas_% once ea’éh'.ye_a'r'the"d A bfﬁt_: er ¢>fan1iﬁes:-

(1) documentation that :A.DEC a'P.?;?f,O;,’e‘d laboré'toﬁes .are U%ed f,of 'alI'_US-jl_" p{ﬁjt’éﬁsl B
@) sl feld g boratory it eportsi
;(3:) 'maj'orirc‘:d‘rf_e:c.ii\.féac-tﬂit;;‘s tal\en | A

standards, regulatory requitéments, and emerging technology: and ~

(4) ‘overall program for compliance 6f.tﬁe assessment firm's UST program with industry . - "

. (S) the adequacy of all elements of this’ chap_te‘r.f* " .
Thfs_éu’dit may be c‘o:n-du‘cfed as part of the 'aééf:'s‘sméht':f:ﬁi'rn's ;'e.vi_é_;t\_r: of non-UST activitics, :
At a minimum, the documentation of this audit must be submitted

‘audit aspart of a quality assurance .
Teport to management, as outlined in Section 12. : , o : -
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SECTION 12. QUALITY ASSURANCE REPORTS TO MANAGEMENT

at the assessment firm prepares a quality assurance (QAa)
Teport for the assessment fimm's management that covers the firm's use of the procedures in this .

chapter and adheres to the protocols in this section.

- 12.1 Contents of Teports to management

The QA report to management must be based on a review of data quality indicators, results of
field and laboratory performance audits, reports.on corrective action or sample alteration, or
limutations on the use of measurement data and the effects on legal defensibility.

12.2 Preparation of reports to management '- o

A QA report must be prepared by those individual
experience, andtraifiing necessary to assess the qu
results of field and laboratory audits and the suffici
effective solutions to problems encountered.

s who possess the education, professional _
ality of data being generated, to evaluate the -
ency of corrective actions, and to recommend

12.3 Schedule of reports to rﬁanagement '

At a minimum, QA reports must be provided annu_aIIy after completion of system audits. In -
addition, a report to approprate Mmanagement must be provided when significant QA problems
arise. o

12.4 Who receives reports to- management

At a minimum, the assessment firm's supervisor of all UST program activities must Teview QA

reports. QA reports are for internal use and might be confidential; there is no requirement to

compliance with this chapter, copies of the
assessment firm may include informati
chapter or with 18 AAC 78,
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Consulting = Engineering = Remediation ' . _ ‘ 4600 Business Park 8lvd.

Suite 22 '
Anchorage, AX €9563-7143
(907} 561-5700 '
FAX (907) 273-4555

Fort Richardson Environmental Staging Facility IDW Delivery Protocol

General Information:

Prior to delivery of any IDW, the generating contractor must make an B
appointment with ENSR personnel to coordinate receiving of IDW. :

To make an appointment, call Mike Field at (807) 561-5700.

All IDW (liquid or soil) must be accompanied with laboratory analytical results
and/or equivalent generatot/source information sufficient to properly characterize

the IDW for disposal. All characterization activities are the responsibility. of the
generating contractor, including any necessary sampling.

Unless other arangements are made with ENSR, generating contractors must

supply all necessary equipment (i.e. forklift, pumps, trucks, etc) for IDW transfer' o

and unloading at the Environmental Staging Facmty

All drums slaged at the facility must be appropriately lab_é-led prior fo acceptance. .. -

Labeling requirement information is available through ENSR at the contact. ~ ~
- number above. Labeling requirements are based on information supplied bythe. .

generating contractor.

Special Consideration for Liquid IDW Delivery:

No fiquid IDW containing measurable free product will be accepled (!nght sheen. -
is OK). :

Special Consideration for Soil IDW Delivery:.

All soil drums must not be filled beyond 3/4 full, and must weigh iess than 800 -
Ib (Note: 85-galion drums may weigh more than 800' b when 3/4/full}. o

A written affidavit statmg the final characterization of the IDW must be supplied
by the generating contractor. .

- Soll IDW drums staged at the facility criginally characterized as pending analys;s _
for finaj characterization . must have conﬁunateon cf final charactenzatmn within

435 days of delivery.
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 APPENDIX C
PROJECT FIELD FORMS
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FIELD: EQUIPMENT CHECKLIST - TREATNIENI‘ SYSTEM INST. ALLATION

Treatment System Demonstration
Ruff and Roosevelt Road

U.S. Department of the Army, Corps of Engmeers Alaska District
Contract No. DACA85-95- 0008, Delivery Order No 0026

TItem

|

Chgck | Comments

Documentation

Project Plans

Field Forms - Write in Rain Paper

| Design Drawings (2-sets)

Applicable Phone Numbers

General Field Gear

Battery

‘Battery Converter and Cables

‘Calculator

Camera

Card Table

Cash/Credit Card./App]icabIe._Acct #s

Cell Phone

Cloth Tape

Cooler

Custody Seals

Duct Tape

Field Boaok

Field Clothing and Quahty Rain {rear

Film

‘Hard Hat

Knife/Scissors

Laptop Computer

Metal Clip Board

Pencils

Pens - Ball Point

' Pens-indelibleMaﬁkers_ :

Pens - Sharpies

Pipe Wrenches

PPE per SHHP

Shovel

Soil Bags (Sieve Samples)

| Straight Edge

Tape Measure

Tent

Tools

Tuff Tote(s)

Water_Leve_l Indicator

Meters

Calibration Kits

PID

Thermometer
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PROJECT:
OWNER:

~ CONTRACTOR:

INSPECTOR:
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U.S. Army, Fort Richardson/ADCOE  DATE:
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O  ADVISORY

'O NON-COMPLIANCE

To:

W.0%: Date:

I Owner:

Attention:

Project:

C

Iséued_ by:

Comments:

Received by:
1_

Date:

S 29(907)55333933 (fax)’—'.—deu;xTL. June 1995 ‘
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Field Equipment Checklist

Field Testing for Soil Vapor Extraction/Bioventing Pressu re, Water
Content,  Respirometry
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FIELD EQUIPMENT CHECKLIST RESP]ROMETRY

Treatment System Demonstration
Ruff and Roosevelt Road

U.S. Department of the Army, Corps of Engineers; Alaska Drstrmt
Contract No. DACA8:> 95-0008, Dehvery OrderN 0026

~ Item

. Comments

Documentation

Project Plans =

Field Forms - Write in-Rain Paper .

‘Design Drawings

Applicable’Phone Num bers

'Ge.ﬁeraﬂ Fielﬁ Gear

Bailers and Lme

Appllcable Field Clothmﬂ and Rain Gear.

‘Calculator

{ Camera

“Cash/Credit Card/Apphcable Acct #s

Cell Phone'

| Cloth Tape.

1 Field Book”

Film

Hand A_ir'Pilmp .

Hard Hat -

Key to Enclosure

Knife/Scissors

| Laptop Computer and Auto Converter
Metal Clip Board :

‘| Pencils

| Pens - Variet_y

. 1‘PPE per. SHPP .

Pre-made Caps er Momtormg Pomts

Resealable Plastic Bags

‘Shipping Account Numberé _

Shlppmg Containers

{ Sterile Sample Contamers o

Straight Edge

Tape Measure

1 Tedlar Bags

Tools and Pipe Wrenches ::

Tuff Tote(s)

" { Two 5-Gallon Buckets

.Meters

"FID

Air Pump

Calibration Kits

Catbon Dioxide Meter

| Dissolved Oxygen Meter

- [LEL/02 Meter

Spare DO. Meter’ Membranes

-Magnehehc Gages

1 Moisture Meter

s

Lo Lo
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Field Equipment Checklist
- Ground Water_Monitoring
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FIELD EQUIPMENT CHECKLIST - GROUND WATER MONITORING

. Treatment System,Demonstration

Ruff and Roosevelt Road

U.S. Department of the Army, Corps of Engineers, Alaska D:smct

Contract No. DACA85-95-0008, Delivery Order No. 0026

Ttem

.

Check |

‘Comments

Documentatlon

Project Plans

Applicable Phone-Numbers

Chain of Custody Forms

Design Drawings

Field Forms - Write in Rain Paper - .

OU4 Management Plan

General Field Gear

Applicable Field Clothing and Rain Gear

Arrange Drums and Transport _

Bailers and Line

Buble Wrap

Calculator

Camera

| Cash/Credit Card/Appllcable Acct #s

‘Cell Phone

Cloth Tape

-Combination to Locks

Coolers

Field Book

Film

Hard Hat

Insul Ice

Key to Enclosure

Knife/Scissors

Metal Clip Board

| Nitrile Gloves

Pencils

Pens - Variety

PPE per SHPP

Redi-Flow Pump and Controller

| Resealable Plastic Bags

Sample Jars, Labels, Seals

Shipping Account Numbers

Shipping Containers

Straight Edge

Tape Measure

Tools and Pipe Wrenches

Tuff Tote(s)

Two 5-G allon Buckets

Meters

Calibration Kits

Dissolved Oxygen Meter

‘| Oxidation/Reduction Meter - mv

H, Temp; Conductivity Meter

Spare DO Meter Membranes
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LIQUID/SOLID DERZ IDW
TEMPORARY STORAGE FORM

CONTRACTOR NAME , CONTRACT NO./DELIVERY ORDER NO.:

. CONTRACTOR POC AND COE POC:

LIQUID IDW DRUM COUNT: -

Cc.

d. SOLID IDW DRUM COUNT:

e. IDW ORIGIN (PHYSICAL LOCATION) /DATE -

f. IDW DRUM IDENTIFICATION NUMBERS: LIQUID from
to SOLID from - , to

g- SAMPLE DATE/TEST METHOD(S) :

h. SAMPLE ANALYSIS TURN-AROUND DATE :

i.

treatment, etc.):

PROPOSED DISPOSAL MECHANISM (i.e.

, Landfill, carbon

PARTY RESPONSIBLE FOR IDW (NAME):

J.
k. TEMPORARY STORAGE LOCATION:
1.

SIGNATURES FOR TEMPORARY STORAGE LOCATION:

DPYW, FWA Representative

Contractor Name

Signature

Signature--

Date:
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APPENDIX D
'SCOPE OF WORK
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STATEMENT OF WORK

August 1597

CONTRACT NO. DACAS5-95-D-600S
' DELIVERY ORDER NO.

TREATMENT SYSTEM DEMONSTRATIONS AND
'DESIGN VERIFICATION STUDY =
RUFF ROAD AND ROOSEVELT ROAD
FORT RICHARDSON, ALASEA

b R e o A e R
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 Tequirements, chemical quality management proced
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1. INTRODUCTION AND BACKGROUND

L1 General. Fort Richardson is located in southcentral Alaska, and is surrounded by the
‘Municipality of Anchorage to the south and Elmendorf Air Force Base to the west, The Fort was

established in 1940 to defend Alaska against foreign invaders, and covered approximately 67,000

. hectares. Presently, the fort uses approximately 25,000 hct;tai-cs of land situited between the
foothills of the nearby Chugach Mountains and Knik Arm of Cook Inlet.

Fort Richardson was placed on the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) National Priorities List (NPL)1n June 1993 in response to the

documented evidence of uncontrolled and/or 2bandoned hazardous substance release from

several contaminant source areas. As a result, 2 Federal Facilities Agreement (FFA) between the N
- United States Environmental Conservation (ADEC), and the Department of Defense (DoD). The

FFA details the responsibilities and authorities of each of the above parties with respect to
environmental assessment and remediation needs at Fort Richardson. The FFA also establishes

the operable units at Fort Richardson to be addressed under the CERCLA program. One of these -

tmits is Operable Unit A (OU-A), the subject of this scope of work.

OUA. is comprised of three sites, the Roosevelt Road Trensmitter Site Lcach.ﬁeld, the Ruff Roéd _'
Fire Training Area, and the Petroleum, Oil, and Lubricant Laboratory Dry Well. The remedial _
‘mvestigation, hirpan heatth sk assessment, and ecological risk assessment were completed in

November 1996. A feasibility report for the Ruff Road site was submitted in December 1996, :

The Army, ADEC, and EPA have determined that the sites included within OUA wil] be
addressed under the conditions of the State-Fort Richardson Environmental Restoration
Agresment between the Army and ADEC. This design verification study addresses the Ruff
Road and Roosevelt Road sites. S o SR

This statement of work presents the contract objectives, a description of the tasks required from -
the contractor, the completion schedule, discussion of the submittals and presentations r
the relationship of the contractor with the public, the method of payment, health and safety

_ ures, and general requirements and standards -
for the implementation of the reatment system demonstrations. ' o

1.2 Project Request. U.S. Army 6th Infantry Division (Light),_-Dimctoraié of Public W _
tasked the United States Army Corps of Engineers (USACE), Alaska District, prith performing
treatment system dermonstrations at the sites. R

2. QBIECTIVE

2.1 The objective of this contract is to design, fmplement, monitor, and evaluate treatment

- Systems for the Roqs't;vélt Road and Ruff Road sites. At Roosevelt .Road'jthe.trcamdﬁt.sjstem g 3

equired, .

orks, has -

3-1%
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will be pluggmg buried lines, solidification of cesspool contents, and g Drmmdwzamsr momtonno to '
determine the €ffectiveness of treatment. - At Ruaff’ Road, m—sxtu vapor e).tracnon Wlth a \«apor
barrier is the treatment systern that will bc cvaluated : : e

N 22 T}:Lc Archltecmral and Enbmeenna Exrm.__ AE) shall accomphsh the objecﬁves b\ performmg LA
_ the following tasks £ ' : . '

e -

B i v

Task1 Schedule , G
Task 2 Site Visitand Document Rewcw
Task ;v - Treatment Systerns Devclopmcntf\’v ork Plan
Task: 4~ Treatment Systems Instaliano o :
Task 5. Monitoring/Evaluation - :
. Task 6 Design Verification Study" chor{" S
' Task 7 . Review Confererices and Meétinigs =~

.

i

f

s e

3. DETAILED DESCRIPTION OF T;S;S-Ks s

-3 Gcncral 'Ihe uork under this contract shall follow the: deﬁmnon of tasks’ deseribed in thJs
-section. All work shall be identified within one of the dfscnbed tasks for the g purposcs of o
scheduhnf’ and cosnng No work shall be 1d°nuﬁr:d outszde of thesc tzsks '

32 Task 1= Schedul°

‘321 Thc A/E shall provzdc uathm 10 days;of notwc 0 pmceed, a schcdulc of alI
actzvmts under the 1asks for this contract. The schedule shalt indicate all submital dates, data
requirements, review periods, transraittal and vubhshmg time periods, cegrdination dates;

| anticipated’ meetings, etc. A Critical Path Methoﬂ shalI be used'to determine critical tasks, tasks

with float, and estimates of tasks and project comnieﬁon ‘Schedules shall be a feniced bar (Gantt) o J‘
chart, showing predecessor and. successor tasks; actual start and finish dates, apd actual progress. - : (‘g B
The schedulc shall be prepared using chrosoﬁ Pro;ect 4.9, and shall be trmmmn‘cd to the Corps C l.a i
in paper and electonic formats, 3 - | RS

‘ 3 2.2 The sch‘dulc shall be updatcd and Sutnmttcd to thc Corps whcn schedule ; . s
) vananccs planncd or not, exceed 5 working' days . o e I
3. 3 Task2 -Site stzt and Document Rcv:c'v« . - Cokd i

o 331 TheAElsmqmredtowsxtthcprOJectarea Thlswﬂibearcconnaxssancelcvcl : o ”

‘investigation designed to give the AE 2 thorough understanding of the site’ condifions. Whileon = s

site, the AE shaII observe relevant conditions, and 6btain site photographs. * Access to the site

-
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will be coordinated through the Alaska District Corps of Engineers (ADCOE). The AE shall =
prepare photos and appropriate documentation to support general conclusions and impressions of
the site conditions. The AE shall be responsible for the safety of their own personnel while they
investigate the project area. ‘The review of existing documents shali take place before the site
visit.. At the completion of the site visit the AE shall meet with the ADCOE to disouss the
findings and their approach to thé project (see below, Task 8 — Review Conferences and
Meetings). The site visit and document review shall be completed within ten days of NTP.

3.4 Task 5 - Treatment Svstem .Developm;ht and Work Plan:

3.4.1 The AE shall design treatment svsterns to meet the objectives developed in the
Feasibility Study (FS) and the subsequent documents {Proposed Plan and the Record of Decision
(ROD)) and subsequent draft decision documents. “For purposes of estimating this Delivery
Order it 1s to be assumed that the treatment technologies which will be evaluated are -

 solidification at Roosevelt Road Transmitter Site Leachfreld, and in-situ vapor extraction with
vapor barrier at Ruff Road Fire Training Area. The design shall include all components
necessary for operation. The work plan shall be submitted 4 weeks after NTP.

3.4.2 Draft Work Plan The AE shall develop a work plan which describes the field -
activities to be conducted for the treatment syster demonstrations. The work plan shall clearly
describe the project background, objectives and rationale for impleimentation of the treatment
systems. The work plan shall provide specific matrices for evaluation of the system and methods -
of correction, explanation of the system implementation, explanation of the field installation,,
optimizafion, and field verification of radius of influence. The work plan shall include detailed,
system sketches and design calculations to determine spacing of the wells. It shall also address
System monitoring and evaluation criteria, required permits, and any other project specific _
nformation. The work plan may cite the OUA Management Plan for information nat specific to
this treatment system demonstration. :

343 Site Safety and Health Plan The most important aspect of this project is the

 bealth and safety of all on-site personnel. The AE shall develop a Site Safety and Health Plan

(SSHP) to cover the work to be performed under this SOW. The AE shall develop health and
safety criteria and practices sufficient to protect on-site personnel, the public, and the - .
environment from physical, chemical, and/or biological hazards particular to the sites. The AE.

shall utilize 2 Certified Industrial Hygienist (CTH) or Certified Safety Professignal (CSP)in =~ -
formulating the SSHP for this project. The site specific SSHP is subject to review and approval . .

by the CO prior to the start of field work. Field work shall be performed according to the o
approved SSHP. The SSHP shall be attached to the work plan. o '

, .3.4.44 Review The work plan will be subject to review and approval by the Corps, DPW, ;-
and DEC. Spmc of ‘;hc.cpmmgmts may be transmitted to the A/E via-thcARMS sys_;eri:;. The A/E e
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shall attend a review confcrcncc (see belo‘w” Task: 8h : Rev1ew Conferences and Meetings) -
approumately 30 days after submttal of thc ‘or& plan techmcal memorandurn.

_' R 45 Fmaj Work Plan T‘he A/E s all addrcss and annotaic al_{ comments rf:cened R
Those received via ARMS shall be transTity . back 16 the Corps via ARMS in angnotated format. iﬁ\
The A/E shall incorporate review commenrs 1hto the work plan as appropriate. The final work R ' ol
plan shali be submitted 7 days after the rcvmw conference and all annotated comments shall ‘be -
aftached. ‘

3.5 Tasi\ 4 - Treatmcnt Svstems Installahoa-

-

. 7. 3 5.1 The AE sha.li mstall ﬂae treatment ems at Ruff Road and Roosevelt Road in-
strict accordance with the final work plan The A/E shall be responsible for obtmmng any

" perrnits reqmmcd by the state or fcdcm.l vovcmment. lnstallanon shall mcludc aII componcnts |
necessary for operation. Dl _

_3_2 Rnff Road For puxposeszao costing this dehvezy order the AE shall assume that ‘
Ruff Road will require 3 horizontal wells _mstall i tr nches, 160 feet long and 5 feet deep. In -

addition, a minimum 40-mil geomembrane V: barrier shall be installed over a 1-t. Jayerof . f% :
gravel and covered b)’ a 6-inch layer of sand:The apor barrier shall cover an area of 0.75 acre. R
Aﬁer msrallanon the AE shall pezfonn a startup,tcst to.balance thc systcm and optmnz.. system R
. 3.3 3. Roosevelt Road Por purstc costing ttus dehvcrv order the AE shall'assume” . o
that Ruff road will require the grouting of 11 pipesand the'solidification of approximately 1 e %;
‘cubic yard of c&cspooi sediments. After SOIJdLﬁ L on__ﬂ;c scdxmcnts shall be rem:rncd to-the ‘ ' _- *‘\"‘[
ccsspool and the cess;rool area backfilled vm.h cIean sbﬂ ' e
35.4 Investx«aﬁon Derxved Waste' : hall not bc stored on site. Soil IDW shal! bc _ ‘J
spread at the-sitg or transportcd by the A/E to the hazardolis: waste transfer, stotage, and disposal - iy
facility at Building 45-125, whichever is app ‘quxd IDW shall be transportcd bythe . = - Lj 3
- AEto the Envnonmental Stac,mg Facility locatcci at the sottheast corner of the intersection of . SOTE
‘Warehouse R4 ‘and the Davis. Highway, 'Ihe En" ental Stac,mg Pamhty operates year- o ['E? i
Tound, howevcr the A/E i is responsible for msurmg'that hqmd IDW} is not frozen upon deliv ery. : ﬁ 1
All IDW containers shall be clearly labeled ‘with the dareé; ‘project name, drum pumber, bonng : L
muriber, contents (i.¢. soil cuttings) and A/E point of Contact.. Deliveries of IDW shall be . - E% ;
ihs perators of the d.zSposal facﬂmcs The A/E ' B

shall be fully rcsponmble for charactenzmo and proﬁlm§ thc IDW for the' purposc of d1$posa.1

B 3.5.5 Field Notes The AE shall mmntam f eId notes n‘a bound book wnh consccunvely -
'nbcred pages. Field notes shall be written in‘pérmanent ink. Erasures shall not be allowed.
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The AE shall document all field activities, visibly contaminated soil, and collection of :_samplcs.
The AE shall submit 2 copy of the field notes to the ADCOE. The original field notes shall be -
submitted a2t the completion of the project. - T A

3.6 Task S - Monitorine/Evaluation:

3-6.1 The AE shall monitor and evaluate the treatment system demonstrations at the two
sites for two years after installation. This shal] include all maintenance and repairs necessary 1o
keep the systems functioning properly. All repait/maintenance costs shall be the responsibility E
of the AE. Monitoring requirements at Ruff Road include: - measurement of orgamic vapor = .

concentrations, air flow rates, measurement of vacuum pressure 2t each VE well point and in

common flow lines, collection of air samples from the VE exhaust line for quantitative analyses - |

‘(air samples shall be submitted for analyses by EPA method TO-14), and dissolved oxygen
content. Monitoring requirements at both the Ruff Road and Roosevelt Road sites includes
groundwater sampling to determine the effectiveness of the treatment svstems. Assume that
groundwater sémpli:’;g will be conducted semi-annually, ' ' ‘

3.6:2 The AZ shall submit a brief report outlining the monitoring efforts and resultsona
quarterly basis. The monitoring report shall contain all data collected to date, and the data shall
be presented in tabular and graphic formats. The reports shall be subject to review and approval

by the ADCOE. The .monitoring report shall include a section on conclusionsand
reconunendations for further monitoring. : o

3.7 Task 6 — Desion Verification Studv Revort:

3.7.1 Draft Design Verification Study Report The AE shall submit a draft report

sumnmarizing the activities and results of the field efforss. The report shall include a surnmary of
a copy of the firal approved

the mstallation of the treatment systems with detailed site drawings,
work plan, a description of any changes from the work Plan that were instituted in'th= field, a
description of monitoring efforts, results from the chemical
overall results of the monitoring program. The AE shall discuss the results and the significance
of the findings, evaluate the suitability of the treatment systems for the Ruff Road and Roosevelr
Road sites, and describe recommended changes to the treatment systems configurations or ‘

monitoring protocol. Conclusions and recommendations shall also be discussed, The report

shall be submitted to the ADCOE for review and comment within 30 days of completion of
monitoring. : s

3.7.2 Review The draft design verification study report will be subject t review by the

Corps, DPW, 2nd DEC. The AE shall attend a review conference approximately 30 days after. -
submittal of the report. At the review conference the AE shall make a brief presentation of the . -
design verification study before comments are disc ' e '

analysis of the samples collected, and :

Tl
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.3.7.3 .Final Design Venﬁcafmn Stud) Report After the review conference the AE'

_ sh.éll mOdlf} the report as appropriate. Final versions of the report shall be submrcted wztbm 14 o

davs of the review conference and shall include anmotated comments.

5.8 Task 7 - Review Conferences and Mee‘ﬁﬁgg ;

13.8.1 'I'he -AE's principal mvmgators are reqmred 0 attend four meetmgs for tlus
prOJect each3 hours in length.  The meetmos a:e 1) posf—s;lte visit meeting, 2) work plan

= -

Teview conference ‘3) progress meeting, and 4) dtsxgn vérification stiidy report review

confersnce. Minues of the.meetings shaH be prepared and signed by the AE." The conferences

will be held at the US Arm:, Corps of Enzu'zeer s Alasi«.a D1smct Oﬁxee in Anchomgc Aiask&

3 8 2 antes Tne AE sha 1 take mmures of the dlscusmons at each of the meetlnﬁs

The AE shall record ail sxgmﬁcant discussionsiand: dec151ons ‘and-all comment resolunons The
AE sha.H FAX the draft minutes to the Corps “mthm tbree workn:ecr da} sof each meer.mv The' n
final minutes shall be subzmtted one day after reeczpt ofthe marked-up draft comments from the"

Corps.
3. 8 3 Comments Ihe A.E shall review all oomments forwarded tothem before th: E
reuew conferenee and be prepared to discuss COI]UOVEISIa.l comments. The AE may recewe _

- some comments:at the review conference Commems mat also be transm:tted 10 fne AE ov er Ihe..

ARMS system, and the AL will be required to a.nnotate and transmit those comments back 1o the
Corps over the ARMS system. The AE shall annotate all comments as to the resolution of the

comment. T.he annotation shall include a brief descnptlon of the changes made, and where inthe *

" reportithey were made, or if changes were: not made, an explananon of why not. Annof.aied
comments shall be artached to final documents A -

4. SUBMITT A.LS

41 Re@umd N‘ﬁ??b?r:of‘Ckabi.esz-, iy

 REPORT . | COPESDRAFT COPIESFINAL -

Taskl Schedule : - : - -5 s

. TasK3-WorkPlanand SSHP . 12 N
Task'5 - Quarterl}' Monitoring Report _ 10 10
“Task'6 - ~Design Venﬁcanon Study Report 12 12
Task 7 Meetmo Minutes , . | ' 5
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4.2 Distribution: - All distribution of submitrals shall be made by the AE. A coverlemerand
distribution list for each submittal will be provided by ADCOE. The AE is required to notify the
Engineer Manager three working days before the submittal is to go out ' o

4.3 Correspondence: - The contractor shall make a record of each phone convérsation and
written.correspondence regarding information related to the performance of this contract. A )
summary of the phone conversations and written correspondence shall be submitted to'the CO

- upon request. -

4.4 Due Dates. Submitals and Action ltems:

Notice to Proceed (NTP) anticipated by 30 September 1996,

SUBMITTALS

Task 1 - Schedule .

Task 2 - Site Visit : ;

‘Task 3 - Draft Work Plan and SSHP

Task 3 - Final Work Plan and SSHP

Task 3 - Quarterly Monitoring Report

Task 6 ~ Draft Design Verification Study Report
Task 6 - Final Design Verification Study Report
Task 7 - Draft Meeting Minutes =
Task 7 - Final Meeting Minures..

DATE.

NTP + 10 days

- NTP+10days
- 'NTP + 30 days

review conference + 7 days
quarterly after start of monitoring -
completion of monitoring + 30 days

_ teview conference + 14 days
- Teview conference + three days
- Teceipt of marked-up minutes + 1 day -

4.5 Reports: All project Teports presenting data, analyses, and recommendations shall be e
‘prepared in a standard format for the AE project reports. All site drawings shall be of engineering”
quality with sufficient detail to show interrelations of major features on the site map (i.e, north
arrows, keys, scales, etc.). The project report shall consist of 8-1/2" by 117 pages with drawings =
folded, if necessary, to this size. A decimal paragraphing system shall be used. Project reports ..
shall be bound in durable binders which hold pages. A project report title page shall identify the
project title, the contractor, the Alaska District, Corps of Engineers, and the date. Submittals o
shall include incorporadon of all previous review comments as well as the dispositicn of each : .
comment. All final submittals shall be sealed by a Professional Civil Engineer registered in the

State of Alaska.

5. PERSONNEL QUALIFICATIONS

5.1 Allteam members must be &esighaicd .at the onset of the

-

project and must remain actively . .

involved in their position thronghout the duration of this confract as long as they are employed -

by the AE. Substitute team members must be approved by the Contracting Officer.. Team ' -

S,1.
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member resu.m&s must be provided to the CO vnththe AFE's proposal. The team members for this
project must have extensive experience in environmentzl restoration work. Al AF team .

T

mermbers are subject to approval by the CO.

-

alternatives and site work plans. .

| 511 - One team member must have 3-years éxpeﬁénce_ developing remediation, tle:anup.. ,

512 The environmental engineer must have amzm.mmn of 4-years cﬁpgﬁeﬁcé-in
designing remediation for fuels, oils, metals, and solvent spills in soils. Past projects must
‘include vapor extraction and air spégring, and other appropriate in-situ treatments, The engineer

- must also be a registered civil engineer.

oy
.r_-'—":w"

T

5.1.3 The geologist/geotechnical cngmccrmust ha\?é a minimum of 3 years experience in
- geotechnical investigations in the State:of Alaska with demonstrated experience interpredng -
- behavior of surface and subsurface water. ) '

W

ity

_ 5.14 The chemist musr have a mxmmum of fi‘v'q years experience in thie HTW field,”
work to include both feld Sampiin.g and chemical data review. N '

6. PUBLIC AFFAIRS

The AE shall not make available to the news media or publicly disclose any data .

- generated or feviewed under thiscontract.. ‘When approached by the news media, the AE shall

tefer them to the CO for response. Project reports 2nd data geperated under this contract shall

become the property of the government and distibution to any other source by the AE, unless
‘authorized by the CO is prohibited. . =~ ..~ .- | SR

7. METHOD OFPAYMENT =

_}.

 This shell be a firm fixed-price contract. The agreed price shall constitute fill

compensation by the government to the AE for work performed under this contract, The AE
 shall prepare the cost estimate for the negotiation with the CO based on work tasks as'presented
in Paragraph 3.0 " Detailed Description of Tasks” only. No estimate shall'be prepared for = °
paragraphs not identified by a specific task. . - B R

i

i

0

8. SCHEDULE o - R

All work associated with this delivery order shall be comi;leied by 30 'Déccm_ber 1999_

e Gﬂfﬁmy‘!
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APPENDIX A

Criteria and Documents Listing

11,12

L. "Procedures Manua! for Groundwater Momtormo at Solid Waqtc stnosal Pac:latn:s " USEPA_ i o

Publ. NQ EPA 530/SW-611.

"Manua.l of Warer Well Constmctxon Pracnces f USEPA Publ. No. EPAI:YOf‘) 5~ OOI

.-.

. "Methods of Doterrmnmo Penncab111W Transrmssszhty and Drawdown U S (.xeoioz,lcal
Sursr ev Water Supply Papcr No. 1536-1, 1963

1970

5. US. A_rmv Coms of Enzmeers Safetv and Health Rgun'emens Mamial " U.S. Armmyv
Engineering Manual No. EM 385-1-1, October 1987.

6. "Code of Federal Rcz_ulanons Title 40, Parts 260 through 265 plus ’?70 IuI) 1992.

7. "Amenican Societv for Testing and Materials. ASTM C-33.C- 150. D-421 D—4ZJ D-42:;
D-424. D-1586. D—1>87 D-1785. D-2216. D—24:6 and D-4318. '

8. "U.S. Arinv Material Command Safet» Manua! " AMC-R 385-100,
1 August 85

9. "Code of Federal Regulations. " Title 40, Part 30, July 1992.

10. "Handbook for Monitoring Industrial Waste Water."
August 1979,

11. "Methods for Chemical Analvsis of Water and Wastes.” 1.S. Enmonmen,al protect;on
Agency, Publ. No EPA/624/6-7-003a.

12, "Methods for Orggnic Chemical Analvsis of Municipal and Industnal Wastewater," USEPA |

Publ. No. EPA—500/4000-82~057 July 1982.

. "Laboratorv Soﬂs Tesnno uUs ff\rmy Enbmeenno Manua.l No. EM—I 110-2- 1906, Novembcr :

" U.S. Environmental Protection Agency,

T
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i3, "Test Methods for Evaluating Solid Wastes. Physical Chemical Methods.” USEPA Publ. No. -
SW 846, Sept 1986, and Revisions O and 1, Dccembcr 1987." Ry
B
14, "Annu:al Book ofAST\'I Standa:ds Vol II OI and 11 0” J
Grmdelmes Estabhshmn Test Procedmts for thc Anah sts of Pollutants Under the. Ci-cz_m‘ " E;
Water Act” 40 CFR 136, Federal Reo,tstcr October 26; 1984 L
16. "Standard Ooeranno Procadnm for F1cid Sam e:rs," EPA, 1\60’10}1 VEH D.,nv..r CO .T une ) @

1982.

17, "RCRA Groundwaier Monitorine Tﬂchmcal

orcement Gmdance Documcnt (Draft} _;; :

~ Office of Waiste: Proa:rams Enforcement, USEPA. August 1985 ~ e
_ : : 1 3
18. "HandbooL for Analvnca.l Qualitv Contro} in Watcr arid Wastewater Laboratones EPA ‘j '
‘Manual 300/4—79-019 Ma:ch 1979. TR o

o

: 13
15, "Safew a.nd Occuoanoml Health Documert Reqmreme:nts for Hazardous Waste Sm: -

Remedial Actzons U.S. Army Eug;m:ctn,ncr Regulanon (ER) .>83-= 197

21. "Federai Famimes Compliance Stratcov “ USEPA November 1988. - ﬁ*a
V5
22. “Chen:ucal Data Qualxty Mana._"ment of Hazardous Waste Rcmedxal Acnvmes U. S Army

Engineering Regulation (ER) 1110-1-263, October 1990. - | IR

| .
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PRESSURE DRAW DOWN AND RADIUS OF INFLUENCE CALCULATIONS
ALTERNATIVE 41 VAPOR EXTRACTION SYSTEM
RUFF ROAD FIRE TRAINING AREA
FORT RICHARDSON, ALASKA

Using agueous hydraulic c:onduc:twlty and soil sieve analysis o estimate vapor—phase hydraullc cond uctmty
the Theis equanon is used to estimate pressure crawdown (Massmann 1988):

p= Q*W(U‘)MKb, with W(U) as well functioh. . Notation
' ' = Pressure (Vacuum)
Where: U= rad*2* Ss/4 Kt = Air Flow Rate
R 7 ' - W(Lh = Theis Well Function
K= Kk'rlp - . = Hydrauiic Conductivity =
‘ : ' = Extraction Well Screened Le
- k=Crdi5)"2 - W= Dimenisionless Term in Thei
Note: kis a function of the matnx only. _ rad = Radius {distance from well)
o ‘ ‘ . 8s = Specific Storage
Ss= g'na"MWHR™T) _ = System Run Time
= |nmtrinsic Permeability
na= nt*(1- % saturaton) .1 = Specific Weight

g = Dynamic Viscosity
_ = Shape Factlor ,
d15 = Particle Size at 15% Passing
g = Gravitational Acceleration
na = Air Porosity '
MW = Molecular Weight
= Gas Constant
= Temperature in Degwrees' K
= Medium Pore Size
" nt= Tota! Porosity

Constams ! Site Variables i
p(ag) = 1.00£-62 gfc:r-'.fsec d15= 0.32 mm {
u(gas)y= 1.80E-04 g/emi/sec ‘ K(agy= _ 57.6 fi/day i

den(ag) = 1.00E+00 glem*3 = 2.03E-02 cmisec |

i den(gas)= 1.30E-03 gfem*3 ’ nt= 0.3 unitless l
| Mwgas)=  2.80E+0% gimoie ' Satur= 78 % i
R=  B.20E+07 cm*2 g/sec*2 mol K = 277 degrees K i

| } _ Calcuiiated Parameters .

na= 0.2766
Ss= 3.34E-07 i/cm = 1.02E-05 1/t
K{gas)=  1.47E-03 cm/sec = 4 16E+00 fv/day —From K(aqg)
_ K(gas)=  9.05E-03 cmisec = 2.57E+01 fuday ~ From d15 -
K{gas) AVG= 3.65E-03 cmi/sec = 1.03E+01 f/day :
'i-::z;n_-\.f_ Fimao Fea 3R T S"‘I'LT_"‘-,« Crexsas O - A

{2 {7 e — /‘\)
wwe Vil btz IR V2 D /\»L A Cr:z:"- Loe NI e D '*"/ ‘-"52“-'\

3 . .
B SRR
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OPERATIONAL TIME CALCULATION FOR BIOVENTING
RUFF ROAD FIRE TRAINING AREA
FORT RICHARDSON, ALASKA

Assume: ist order reaction is applicable for degradation rate.

1st order reaction rate'is defined as:

C=Ce™ - Where: o - Unit
C, = Contaminant Concentranon at time (1) mg/kg
C,= Imual Contaminant Concentration - mg/kg
¢ = Exponential factor unitless
u = Contaminant unhzatmn rate I/months

t= txme month

Using data from the Etelson A:r Force Base AEasLa bioventing,pilot test, the contaminant =
unhzat:on rate is determined.

Inma[ Petroleum Hydrocarbon Concentratlon (C,,) 1,500 mg/kg

Time of Operation (1): - -~ ~16 months
Concentration of Petroleumn Hydrocarbon att (C): 750 mg/kg

Rearrange“l st order reatc:ion_ rate:

~u=(-1/t) * In(Ct/Co)

1l

(-1/16) * In(1500/750)
Utilizatibn rate (u): . | 0.043 months

Applying the unl:zauon rate from Exelson AFB, to the RRFTA site, the time reqmred
to operate the blOVEﬂth system is estxmar.ed ' :

Initial PerEeum Hydrocarbon Concentration (Co)": _ 3,400 mg/kg

u: . 0.043 months
Cleanup Objective (C) **: - .' 1,000 mg/kg
C,=Ce™ 3,400 = 1,000 =e?%T
Time to achieve rémediation- goal (1) - 28 months
. - - T
Notes: * Maximum DRO concentration determined by Ri

** Cleanup objective for DRO.

B-3
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Screened !nterval
Mass Flow ate:
Requtred radlus of lnfluence

VE SYSTEM VACUUM REQUIREMENTS

160 feet
1071 scim.
40 feet

* - Reqiliréd Vacuum

(ft) .

Time ..

{days) ! {hou_);-

w(U)

(" H20)

P

(" Hg)

P

T 01
0.1

0.1
01

0.1
0.1

0.1

|

0171_

15; '
a0

.720
90| 2150‘""  80E-11
180, - 4320 .
651 8780 -

oy

R
360

16.54
18.33
21.04

21.74)

22.831
23.53
. 2423

181
2.00
2.30
2.37
2,49
257

2.65]

0.13]
0.15

0.17]

047
0.18
0.19

- 0.18]

]

0.1,

2493

- 2.72]

7301 17520% ...

:8 3BE 121

0.20!

.

Radius of lnﬂuenpe Versus Pressure Drop
for the Gwen Parameters

Time . .

(days) i (hour)‘*

oy

" H20) |

P

("Hg)

'0171
0471

- 147E-03

7.33
5.85

0.80]
0.65

0.08
0.05

0171

< 5.8BE-03]

4,571

0.50]

0.04

'y
(=)
o

p
L=}

: _0174__-___
-’017". '

01?1

B e | B

1326 02 _
L2 3502 -
Cas7E-02)

3.76

320

278

0.41

0.30

~0:.03
. 0.03
'0.02[
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T . PRESSURE DRAW DOWN A

“Using agueaus hydrautic

the Theis equanon is used to estimate pressure g

P= Q"W(LN)/4Kb, with W’(U)‘as well functicn.

Where: U= rad"2* Ss/ 4Kt

Mﬁssn-vh-_l
P @ wi)
a7 Kb

k- eI

K=' K

k= C‘(d15)"2

yﬁ/ k is.a function of the matnx on
Ss=gTna MWIR'T) -

" pa= ntt(1-% saturagon)

AND RADIUS OF INFLUENCE CALCULATIONS
ALTERNATIVE 4: VAPOR' EXTRACTION SYSTEM
RUFFE ROAD FIRE TRAINING AREA
FORT Rlc:HAR'D-SON, ALASKA

condusb,nty and so:l s:ava analysxs to estimate vapor-
rawdown (Massmann ?989)

ly.”

/29

-phase hydraulic condu clivity,

Ng_taiidn
p = Pressure (Vacuum)
0 = Air Flow Rate
W{U) = Theis Well Function
K = Hydraulic Conductivity
b= Extraction Well Screened Le
U = Dimenisicnless Term in Thei
‘rad = Radius (distance from well)
Ss= Specific Storage
‘1= System Run Time
' K= Intrinsic Permeability
‘r = Specific Weight
p= Dynamié Viscosity
_ C = Shape Facter . .
d15 = Particle Size at 15% Passm§ >

g= Gravitational Acceleration
na= Air Porosity" ‘
MW = Molecular Weight
R= . Gas Constant |
T = Temperature in DegrePs K
d = Medium Pore Size
nt= Total Porosity

W Caonstants . Site Variables i
) = - = : - ’ B i :'-.O 07 l .
(ea) 1 D0E-02 glcmysec / Cai5= . 032mm J} Dw S
p(gas)=  1.80E-04 glemisec, Kaq)= . 576 fuday (s ,_L.—.-*>_
~den{ag)= - 1.00E+00 glem*3 , = 2.03E-02 cmisec :
1 " den{gas)= . 1.30E-03 glcm”3 h‘{C_llh 0.3 unitless - ¢ o
MW(gas)=  2.B0E+01 g/mole Satur= 7.8 % Fore Swry sors
@29 =01 g/m o > ‘ //ml B
R= B8.20E+07 cm~2 gisect2 mol K T= 277 degrees K “5 .
——— gt 1S,
- S arus IO~
- Calculated Parameters ‘ - j\ oY HE '_
‘na= -0.2766 o - 28%
Ss= 3.34E-07 /em = 1.028-05 1/t o
K{gas)= 1.47E-03 cm/sec = "4 16E+00 ft/day ~From K(2g)
K{gas}= 8.06E-03 cmfsec = 2.57E+01 f/day . —From di5
. K{gas) AVG= 3.65E-03 .cm/fsec = 1:03E+01 ft/day ) -
: ' T > o
Y- /%Af"’"f GRS /‘-'ﬁz:'/z.frd-—-cg_ -

: /\ém -5::’ —E 2 EORDESE

25(_'_/}:._(_
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150 fa=t
P P Sl e ! 101 scime
Required radius of infiuence: . 40 feet

- ReCIu x‘ré"i:[( U%Euum

iy _ T:me B '
':--‘_(ﬁ) [(days) l(ho,ur);.. ol wuy | H20)

| ol
: *(.. Hg) :

_011 047{ . '.4. 36TE-08|  16.54 1.81
01y 1) a2 '651?5;@ - 18:33 2.00
S0 18] 073
AN I R

D 90'
e oals 180l a4 \
0.1l - 385 8750‘;?;"*-5*

2174 2.37

21 22831 249

2104 2.30

23.53] - 257
24.23} - 265

0.13,

- 0.5,

0.17,
0.17
0.18]
0.19

0.18f

01t .7301\1_7520_"-;‘ sssEui 24931 272

C.201

._Radlus uen ce Versus Pressure Drop

for‘the Gwen Parameters

o I T:me

G o wyy | H2o)

_j(ﬁ) ‘ (Aays) ](hour)
i 10] 0171

e _ - 3.67E-04 7.33 0.80
S 20 ,o.17f3“- 4

< rA7E030 595 065| :

{Hg)__..

0.05
0.05

'_‘5.8_81:-031 457  0.50

40 0.17!

0.04

[~ a7t
80| 017!
A doel0a7i

..m
o

32p] % 035

< rEER| 378 0.41]

-~ 0.03
0.03
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