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EXECUTIVE SUMMARY

The purpose of this action is to mitigate any threat to public health and the
-~ environment from hazards on the North Slope and meet the expedited response action (ERA)
objective of cleanup to a degree requiring no further action. The ERA may be the final
remediation of the 100-IU-3 Operable Unit. A No Action record of decision (ROD) may be
issued after remediaiion compietion.

The U.S. Department of Energy (DOE) currently owns or administers approximately

oo oo 140-mit (about: 90,000 acres)of land-north-and east of -the Columbia River (referred to as the
~— = “North Slope) that is part of the Hanford Site. Approximately half of the North Slope is DOE

:"  ‘acquired land. The balance is made up of U.S. Bureau of Reclamation (BoR) acquired and

- -withdrawn-lands and-U.S5-- Bureau -of 1and Management withdrawn-lands. The BoR acquired
lands are administered by DOE under a memorandum of agreement. This agreement allows

e BoR to continue all activities on the North Slope that relate to the operation, maintenance,

and repair of their irrigation canals and wasteways, since these facilities predate Hanford

artivitiac
LEL-LEY ELinS .

DOE, in trn, permits approximately 25% of the North Slope area to the U.S. Fish
and Wildlife Service. This area is managed as the Saddle Mountain National Wildlife
Refuge with limited public access. The remaining 75% of the North Slope is permitted to

.. the State_of Washington Department. of Wildlife and.is_operated as a State. Wildlife
Recreation Area that is opened to the public during daylight hours.

--—--— ------- - The North-Slope; also-commenly known as the-Wahluke Slope, was not used for
plutonium production or support facilities; it was used for military air defense of the Hanford
- - ---Site-and -vicinity. - The North Slope contained seven antiaircraft gun emplacements and three
- ————-—  Nike-Ajax missile positions: ‘These military positions were vacaied in 1560-1961 as the
defense requirements at Hanford changed. They were demolished in 1974. Prior to

government control in 1943, the North Siope was homesteaded.

Since the initiation of this ERA in the summer of 1992, DOE signed the modified
Hanford Federal Agreement and Consent Order (Tri-Party Agreement) with the Washington
_. Department of Ecology (Ecology) and the U.S. Environmental Protection Agency (EPA), in
--which'a milestone was sét t0 complete remediation activities and a draft closeout report by
~ October 1994. Remediation activities will make the North Slope area available for future
non-DOE uses. ‘

o oo oo oo Thirty- nine sites have- undergone limited characterization significant

+r i F

(18 11
cnwronmcntal hazards exist. This plan documents the results of that cha.a.. erization and
evaluates the potential remediation alternatives.

ES-1



~-icoeoo oo - Four remediation-alternatives were-developed for evaluation in an engineering

i _____eszafuaiixmmr}si analysis under the Comprehensive Environmental Response, Compensation,
-and Liability Act.- They are No Action, Hazard Mitigation, Hazard Removal, and
Characterization and Hazard Mitigation. The evaluation included a land-use scenario
options, technical feasibility, risk to the environment and public, and costs.

I . The ERA proposal has undergone concurrent reviews by the EPA, Ecology, and the

I __pubhc during a 60-day public comment period. Based on public comment received and

S Tegmatory comments, the ERA proposal has been significantly revised. At completion of the

-- -public review evaluation by Ecology, Ecolegy, with EPA concurrence, will issue an action
memorandum. The memorandum will authorize implementation of the Ecology/EPA-selected
- temediation alternaiive.

The DOE preferred alternative is Characterization and Hazard Mitigation. DOE
--~-beligves that this alternative will meet the Hanford Future Site Uses Working Group
recommendation for "unrestricted land -use”- for any of the three land-use options identified.
However, the regulatory agencies will review all of the options provided and select an

Y I s T s Tat sl

. appreprrate -Temediation- alternative-in- the-action memoranduii.
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1.0 INTRODUCTION

The U.S. Department of Energy (DOE) currently owns or administers approximately
140 mi® (about 90,000 acres) of land north and east of the Columbia River (referred to as the
North Slope) that is part of the Hanford Site (see Figure 1). Approximately half of the
North Slope is DOE acquired land. The balance is made up of U.S. Bureau of Reclamation
o = {BoR)-acquired -and withdrawn lands and U.S. Bureau of Land Management withdrawn
lands. The BoR acquired lands are administered by DOE under a memorandum of
-___._agreement. This agreement allows BoR to continue all activities on the North Slope that
! relate to the operation, maintenance, and repair of their irrigation canals and wasteways,
___ since these facilities predate Hanford activities.

oo e -o--o- DQE, in turn permits, approximately 25% of the North Slope area to the U.S. Fish
and Wlldhfe Service (AEC 1971). This area is managed as the Saddle Mountain National

-~ Wildlife Refuge with-limited public access: -The remaining 75% of the North Slope is

"'f:éimifted to 'thP Statf' of Washingtou Depamnem of' WIldll e-and xs -opei'afef1 as-a -State

The North Slope, also commonly known as the Wahluke Slope, was not used for
oo - plutonium production or support facilities, but was used for military air defense of the
~ Hanford Site and vicinity. Seven antiaircraft gun emplacements and three Nike-Ajax missile
- - -—- --- positions -were-located-on-the -North-Slope. -- These military positions were vacaied in 1960-
R 1961 .as the defense rcqum-mentq at Hanford changed and eventually demolished in 1974,

~— ~——— — With the recent change in mission at Hanford from plutonium production to
environmental cleanup, much attention has been given to releasing tracts of land for other

uses. The North Slope area is considered to be one of these relatively clean tracts of land by
the DOE.

The State of Washington Department of Ecology (Ecology) and the U.S.
-----  Environmental Protection Agency (EPA) recommended that DOE prepare an expedited

_ - response action (ERA) proposal for the North Slope landfills (Appendix A). The ERA lead
regulatory agency is Ecology and EPA is the support agency.

The ERA proposal has undergone concurrent reviews by EPA, Ecology, and the
public during a 60-day public comment period. Based-on public and regulatory comments,
‘the ERA proposal has been 51gnjficantly revised. At completion of the pubhc review

The memorandum will authorize unplemcntatlon of the Ecology- /EPA selected rernedlanon

al fﬂ-r'nnrnrn
SRALY%rA RACLLA ¥ YW



o DOE/RL-93-47, Rev. 0

Figure 1. Location of the Hanford Site North Slope.
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The North Slope ERA is non-time-critical. A non-time-critical ERA is utilized for
releases requiring removal actions that can start later than 6 months after the determination
——— - that a response. is necessary.. . This requires an engineering evaluation/cost analysis (EF/CA)
per Federal Register, Vol. 55, No. 46 March 8, 1990, p. 8843, and 40 CFR 300.415. The
"-'-'”—:f-ff-'-r-—--“"-'-“E"E‘E:é:%ﬁirnﬂafﬁ?a-a-‘easibiiit'_,'--s‘mdjf-tlﬁt-C@nsiders-apgm,dmc or relevant and appropriate
e requirements - (ARAR), protection-of the environment and human health, timeliness,
___ effectiveness, and cost to implement a preferred alternative. This documént contains the

- - ALy

EE/CA for the North Siope ERA.

i.1 GOAL

e e - - The goal of the ERA is to conduct early remedial actions in an area accessible to the

e nubhc Driof to- the occurrence -of an-injury -or-exposure to potentially hazardous wastes (WHC

-.21992a} .- -The potential -hazards-inchude refuse disposal areas;- drywells;-acid neutralization
pits, the 2,4-D disposal site, and ordnance and explosive waste (Figure 2 and Plate 1).
Physical hazards will also be 'mitigated as necessary to minimize possible injury to wildlife

-~ = --g7ic persons-using the-area. -The ERA may-be the final remediation of the 100-IU-3 Operable

,,,,,, Unit. A no-action record of ;lt_ec_smn may be issued after remediation ¢ompletion.

--Since the initiation of this ERA in the summer of 1992, DOE has signed the modified

e e m-Pa{ty Agreement (Appendix B)-with Ecology and-the- EPA,-in-which a milestone was set

' " "to compleéteé remediation activities and a drfatf cioseout report By October [Y94. Remediation
activities will make the North Slope area available for future non-DOE uses.

1.2- BACKGROUND

When Euro-Americans first arrived in the Hanford area, they found the Columbia
River between present-day Richland and Vantage occupied by the Chamnapum, Wanapum,
and Yakima Indian Groups (Spier 1936; Relander 1956). The Wanapum are generally
considered the major occupants of this region. Both the Wanapum and the Chamnapum are
——- —described as belonging to the Sahaptin linguistic family (Ray 1939). In addition, the
Umatilla, Walla Walla, and the Palus Indians from the Lower Snake River frequented the
area to fish (Relander 1956; Trafzer and Scheuerman 1986). The local Wanapum population
occupied winter villages in the Richland and Priest Rapids areas, and utilized temporary
--camps-along the Columbia and Yakima rivers during the remainder of the year. Winter
villages and temporary villages of the Wanapum (and Chamnapum) are described (Relander
1956) as occurring along the entire Hanford Reach of the Columbia River, the confluence of
... the Snake and Columbia Rivers, and portions of the Yakima River  Lewis and Clark

éstimaied the Wanapum population to be around 3,000 individuals.
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This area and the Hanford Site were ceded to the United States in the Treaties of
1855 by the Confederated Tribes and Bands of the Yakima Indian Nation and the
Confederated Tribes of the Umatilla Indian Reservation, Perhaps the first Euro-Americans to
pass through the region were Lewis and Clark who, in 1805, traveled up the Columbia to the
mouth of the Yakima River after descending the Snake River (Coues 1893; Relander 1956;
Thwaites 1959). The expedition referred to the Indian people of the area as the Sokulks.
T Tt pawis and Clark were followed by fur iraders and trappers who passed through the
Hanford area to more productive locations to trap and trade furs, including Wilson Hunt of
the Astoria Company in 1811, and David Thompson of the Northwest Company also in
.—— ... -1811... Robert Stuart of the Astoria Company arrived in the Hanford area shortly after
Thompson reached Astoria. Ross Cox and Alexander Ross from the Hudson’s Bay Company
passed through the Hanford Reach in 1814 traveling separately up the Columbia. The
Northwest Fur Company post, Fort Nez Perces, was established at the mouth of the Walla
Walla River in 1818 (Chance 1973; Rich 1947).

- - - - -—.Commander Charles Wilkes and Captain John C. Fremont of the U.S. Army Corps of
k .- Topographical Engineers traveled-through the region during the 1830s,-however, the Hanford
7o streteh of the Columbia was not traversed. By the late 1830s, missionaries such as Marcus

Whitman, Henry Spaulding, and Eikanah Walker, began arriving in the region to convert the

Indians to Christianity. Father Pascal Ricard arrived in the area in 1847. Ricard’s goal was
<o . to establish a mission on the Yakima River; the original location of this mission is reported
to have been on the Yakima River flood plain south of present-day Richland (Kowrach
1978). A mission site was selected along Mnassatas Creek in 1848 (Parker 1979). The
hostilities leading to the so-called Whitman massacre at the Waiilatpu Mission near Walla
Walla temporarily haited missionary activity and settlement in the local region for several
years.

Although a wagon train followed by personnel from the U.S. Army Corps of
—--—Engineers passed- through-the area in 1853 and 1854, and military Depot Camp was
established at White Bluffs during the Yakima Indian War between 1855 and 1858, it was not
until the 1860s that settlement by Euro-Americans occurred (Rice 1968).

In 1861, Jordan Williams arrived in the White Bluffs area with a herd of cattle
--- --—- - {Parker 1979), followed by others attracted by the grazing potential of the area. This,
coupled with the discovery of gold in Idaho in 1859 and areas to the north along the Colville
River and southern British Columbia in the 1860s, stimulated interest in the Columbia River
Valley by settlers and merchants with the desire to provide goods and services to the
- DROSPestors -passing-through the Hanford-arca: At this-time,"merchanis set up siores, a
freight depot, and the White Bluffs Ferry on the Hanford Reach" were established, followed
shortly thereafter by Chinese gold miners (Chatters 1992). A steamship to transport miners
and equipment to Priest Rapids enroute to the gold fields in the northern Okanogan Valley
was available in 1859. The Caribou Trail, which passed thorough the Hanford area at White
- —Bluffs, was-also an important link to the northern gold fields between 1858 and 1868. In the
1860s, several wagon roads between the gold fields and White Bluffs were established to
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— -~~~ -~~~ Road from Walla-WaliatoFort Benton in Montana ended Whiie Biuffs brief reign as the
-S.2i.noprimary supply rowis to-the geld fields. Amazingly, despite the incursion of miners, settlers,

PUpreL . A N E

"and merchants, hosiiiities between Indians and whites in the Hanford area were minor. The
2 - notable exception to this was the murder of two horse ranchers at Rattlesnake Spring in 1878

T nEE

- -~ transport supplies brought by steamships on the Columbia River. Construction of the Mullen

e e Drrinrer nomd D
\I\I-IU] aiig Div W il J. JUJ}

i . Although Yakima County was founded in 1863, by the 1870s ferrv service in the
A Hanford area had decreased markedly, and many people left the region. Beginning in the
i {21 18008, however, ranchers and.seftiers began using the area for winter sheep grazing,

-

S _hOtsc and cattle ranching, occasional hgmcstea,dmg, and road construction. Of these land use
o e oprACHCeS;-sheep grazing was robably-the mosi-profitable veniure. Sheep ranchers

._.._canstructed_numerous. water_cisterns, wells, and irrigation troughs, as well as altered the
v:g:::zatuan by .temoving. sagebrush, _In the 1890s, small nur _ers of homesteaders began
arrw.ng and building ranches near reliable water sources and raising sheep, cattle, and

_swine. amu&attemptedjﬁ Jand farming as well. .This type of settlement continued until

= - —1943 when-the-Hanford Site was established: - In-1892; the Yakima Irrigation and
- Improvement Company was founded to build canals and irrigation networks to provide
#~  reliable water sources for crop production (Parker 1979).

... By the late 1800s and early 1900s, the towns of White Bluffs, Hanford, Ringold,
Wahluke, Haven, Mitchell, and other small communities, began to emerge along the river
- -~ (Chatters-1992), and new ferries began operation at Richmond and Wahluke. The Hanford
- ..__.. Irrigation and Power Company formed in 1906 to provide water to the local farmers and
- —-ranchers: ~ Fruit farming became the most profitable venture for many farmers along the
— ~Hanford Reach. Most of these historic sites were removed in the 1940s when the U.S.
" Government established the Hanford Works (Chatters and Hoover 1986; Rice 1980) on

LTalmawy 01 1 ﬁA’)

v O
CEOTUATY -, 1792,

o 7--=—-Homesteading of the Hanford region began sometime in the 1890s. Wood was
- - scarce, and homesteaders built homes with whatever wood was available. Settlers raised

————— e e . ey oy |

livestock and pianied smail gardens. Because of the arid ciimate, most efforts at dryland

.....

—farming resulted irr failure. - Also, those homesteads that relied primarily on rainfall did not
=z JIRVE-2R-adequate water source;-and-wers:abandened.before the end.of the 1920s. Those that
succeeded depended on grazing or sheep raising activities.

The North Slope was acquired by the U.S. Department of Defense (DoD) primarily
~woo o -~ by permits from the U.S. Atomic Energy Commission (AEC), for the Continental Air
et Dcfﬂnse Csmasd and | }a{eP the U.S. Afm; -Air Defen 158 Command in 1959-1956 The
... ... antiaircraft batteries were modified to- support-Nike missile-operations, wi l"u}e t}:c remaining

battenes were phased out of service. Since 1964, there has been no permanent rmhtary
- —-installation on the North Slope. However, the area has been used for military training
maneuvers since 1964 (WHC 1990). See Appendix C for a summary of the history of the
-U.S. Army’s Camp Hanford and the North Siope forward positions.
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4y oA

- oot o Since 1975, the 134-mi® area permiited by DOE to the Washington Department of

Wildlife and the U.S. Fish and Wildlife Service has been opened for public access or
~====-—=-esigrated as a wiidlife refuge. Certain areas inciuded in the wildlife management area have
o been opened for cattle grazing to ranchers who obtain grazing agreements.

In 1989 and 1990, an investigation of the North Slope area was performed to assess
potential health, safety, and environmental concerns raised to DOE by Ecology and the
public. As a result of this survey, 39 sites associated with either military or homesteading

- activities-were-identified.. - The following section summarizes-information from-the Norzh
Slope Investigation Report (WHC 1990).

.7 in August 1992, a categorical exclusion (CX) to the National Environmental Policy
Act (NEPA) was deemed applicable by DOE for the removal actions of this ERA. This

-~ - -review under NEPA was performned- in-accordance- with-DOE procedures implementing
NEPA (10 CFR 1021) and the then current DOE Order 5440.1D, describing the NEPA
compiiance program. The CX is part of the administrative record for the North Slope.

-~ Hilitary-records -fromt the-U. 5. Army-Coips-of Eagineers identify - three Nike missile
i , battery sites (H-06 [Battery "A"], H-12 [Battery "B"], and H-83 [Battery "C"]) and seven
T77T 77777 ‘antiaircraft battery sites (PSN-01, PSN-04, PSN-07/10, PSN-12/14, PSN-72/82, PSN-80, and
PSN-90) positioned on the North Slope. Evidence remaining of these sites includes
reinforced-concrete foundation pads, scattered bottles and metal cans, gravel walkways,
building rubble, dry wells, and solid waste landfill disposal areas. Aboveground structures
have been demolished. Seven water well structures made of reinforced concrete remain.
Other underground structures have been destroyed or filled in. Exceptions are two rooms

o e 2580C1ated with an antigircraft site (PSN-O4) and a few small structures at other siteg.

During the military occupation of the North Slope, nine water wells were installed but
- only eight have been found. Seven of the eight water wells are covered by concrete wellhead
structures. The welis were installed in the early 1950’s and water production was
el ----psr‘mnem}vmsc@mmuﬁu in ihe early -1960’s. -Two wells. were-investigated by video in early

e -December 1593. The well at site PSN-07/10 had a plug at 208 ft below the Surface and was
dry The well at site PSN-72/82 had a plug 370 ft below the surface with 16 ft of water

o _The concrete water well structures are typically 2 to 3 ft tall and extend into
subsurface chambers approximately 6 by 8 by 10 ft deep. The well shaft is located on the
floor of the chamber. The well at site PSN-90 is being utilized by.the local irrigation district
and is not addressed in this ERA. .

e _Most of the well etmcnne&had metal covers that could be opened... The well covers
were locked to prevent unauthorized access. The public has cut locks and latches off to open
- the doors. Efforts at opening the covers have been so persistent that even spot welding the



doors shut has been ineffective. DOE is concerned with these acts of vandalism because it
[ qjicu..:n the puuuggum LuJ_ujm Yy from p.ugiSicaL hazards.

e oo — . - Appendix. D _presents. copies of the military water supply well logs, which include the
physical description of these water weils.
s - —ANGTIE -With the ﬁﬁllldry Waler suppiy Wcub, several other water supply and resource
- protection weils inside of the North Siope area have been identified for decommissioning.
—— —Many of these wells have not been located and have no construction or geologic information.

T ---Many- of the -buildings and permanent structures associated with these sites remained

s e iﬁihﬁu: ufitil they -were demolished in 1974. These structures were demolished under AEC

; , ,,,,direcﬁan,as, they were determined to be a liability. . Demolition debris was typically landfilled
onsite.

*t;’:,HistaricatresearcﬁmtheNoﬂhﬁiopeimﬂitary structures located construction
--drawings for each of the three Nike missile sites. The Nike installations are similar in
construction and layout. Each site consisted of a control center (designated as C), a launch

“site’ (designated as L), and associated barracks and administration buildings. An early-
-warning. radar-site-is-alse associated -with-each-of the facilities.

e oo Reports from- personne! assigned- to-military units at and near the North Slope indicate
o - there was no ceniraiized disposai system in operatiofi.” Several laﬁdﬁlls assoclated with
- - - - .-the military operations are evident. . It is.assumed that a disposal site. is located. at-each of the
~_military sn:csk Investigation of debris at the surface of these disposal areas reveals the typical
-.range of military camp items (e.g., food cans and bettles -motor pool refuse, office and

PATE TP I N B iy e

m e --—-—---—persona—l supplies) and debris from site demolition activiiies.
... The debris found in the vicinity of the military sites include oil and lubricant cans
—f—rangmg, in size from 1. qt to-5.gal.- Oﬂjv &few cans were found to have small volumes of oil
- in them.- These cans-have collected dust, plant debris, and insect bodies so that no free
liquid remains. Paint cans are also common and some are partially full of dried paint.
--'-f-~SéVéfﬁi- empty t-gai-soiveni-cans have been found.  Notliing has been found that is

—¢considered-to-be-an imminent hazard te-perseanel,- the public, or the environment.
e ~.Each military site contains scraps of asbestos-transite siding from building structures.

R ,,,,,,The pieces are generaily small, aj pparcmlv averlooked as materials were being removed from
S -..the sites during the demolition activities. Personnel associated with site demolition activities
B ,,md;cate,tlm{,buﬁdwg structures were knocked down and buried in pits near the original

iocatens.

R Each military site was reported to have had its own small motor pool. Major,
—-----—--- ———-nonroutine-vehicle mamtenance was completed at the main Hanford motor pool located
across the Columbia River. Only routine maintenance was performed at the military sites.
- ——.___Reports indicate that standard procedure at that time. was to use.used.oil. for dust control on



-

. roadways. _Some of the military sites have maintenance areas with sunken grease pits and
_concrete ramps for convenient access by mechanics to the underside of vehicles.

~== =~ Four drywells associated with it military siies have been locaied. The drywells
consist of 55-gal drums, buried vertically to the rim with holes punched into the bottom to
allow for percolation of the disposed (unknown) liquid. Additional drywells appear on

- facility drawings available for the Nike missile posifions. Field investigations were unable to

~— -~ - —~~jocaie these additional structures. Field survey activities are included in the field logbook.

The inconsistencies between the drawings and actuai fieid observations indicate that these
drawings are not as-built plans.

~Construction drawings also indicate the use of underground fuel tanks. Geophysical

—surveys (including magnetometer and electromagnetic induction) failed to detect the presence
-of these tanks. An interview with a former soldier stationed at Nike position H-83-C

indicated that the tanks were not underground but rather of the skid-mounted variety. It may
also be possible that the tanks were removed during the deactivation activities.

In addition to the military camps, three sites were found or reported that may contain
unexploded ordnance. Interviews with former personnel assigned to the North Slope military

~ sites indicate that unexploded ordnance may have been disposed of in random locations

- throughout the area. The three potential ordnance sites were investigated by personnel from
the U.S. Army Explosive Ordnance Detachment (EOD), Department of the Army, 53rd
-—Ordnance Detachment, with assisiaiice from the Hanford Site Patrol and Westinghouse

-z —Hanford -Company- (WHC) in the fall of 1989, The EOD performed a records search,

conducted personal interviews, and completed walk-through surveys of the area, sweeping

-~ the-area with magnetometers where appropriate. No unexploded ordnance was located

during this cursory investigation.

~ Prior to the federal governmeni’s acquisition of the North Slope, the area was used
for orchards and row crops near the Columbia River, wheat on the high ground away from

. _the river, and as a grazing area where soil conditions would not allow the raising of crops.

Homestead structures (e.g., homes and outbuildings) were leveled and removed in

1974 -along with-the military structures by the AEC. Typically, homestead locations can be

- identified by scatiered cans, botiie shards, and pieces of weathered lumber. Occasionally, a

section of fenceline, a water cistern, or disposal pit may remain.

Cisterns were structures used for the storing of water for domestic and livestock use.
Seven cisterns have been located on the North Slope. They are typically concrete- or mortar-

_lined and range in size from 3 to 10 ft in diameter and 4 to 14 ft deep. Cisterns that are
- ~relatively intact may present a physical hazard to persons and iivesiock. A person or animal

falling into one of the larger cisterns may be injured, and the sheer walls may make escape

- difficult-without assistance.



" No specific environmentai hazards have been found associated with the homestead
ot disposal pits. One. former. resident indicated that, because money was scarce, canned goods
were exp_ensive and rarely purchased Most goods came in paper containers. Anything that
could be reused was, and the few-items that could not be re-used were burned.
Historic usage of pesticides included lime sulphur and lead arsenate. In latter years,
-—~DPDPT-and other-pesticides may nave been-used:--No-areas have been found that are suspected
R '-01 ‘ijeirtg pestlclde ﬁispOsdi afeas ’ou’u wn'mmm.ated w1t11 the herblclde 2,4-D from four

2.3 Geclogy and Groundwater

___ The area referred to as_the North Slope of the Hanford Site is situated on the northern
~limb of the Wahiuke Syncline, a geologic structure formed between the Saddle Mountains
‘and Gable Bufte/Gable Mountain anticlines.  The regional dip of strata is to the south
7777777 {western north slope) and southwest (eastern north slope). The stratigraphic units that overlie
- the Columbia River basalts include sand and gravel deposits of the Hanford and Ringold
formations. These deposits are thickest in the central part of the Hanford Site; they become
- progressively thiner towards the north-and pinch out against the Saddie Mountains. A
o __geologic description of the northern Hanford Site on the south side of the Columbia River is
prov1ded by Lindsey (1992). This report (Lindsey 1992) provides a good introduction to
potential conditions on the north slope.

oo o Groundwater low in the uncontined aquifer of the North Slope is generally toward
the Columbia River, where it discharges into the river. Flow is heavily influenced by
irrigation practices, including an east-west irrigation canal that flows across the northern part

<=neoo . OF e North Siope. - Leakage and/or overflow from this canal resuits in surface ponds and
-~~~ wetland areas. Elevated nitrate is expected in North Slope groundwater and surface ponds as
_fl-u:l raciilt

f agricultural practices.
, _Thereisa scarcity of data to describe the water quality and water table characteristics
B - for the North Slope. . No Hanford Site. programs have monitored the area, and very few wells
_are_available for monitoring. Investlgatlons have been conducted by the Water Resources
Di’%‘isiﬂﬁ, :5-Gectogic-Survey;-thatprovide a fegional pictureof -waier-quality and fiow
. ,,;;;haracteristi.es.,,,They,maitttaiq records of wells, hydrologic head measurements, and water
“inmoe s quality information that could be used to describie the general conditions on the north slope;
’ however, no published summary currently is available.

e o The locations of known welis, their construction characteristics, and the dates for

s whieh- watemsairyand ‘water-level-data are- available-are -presented by Peterson (1992).

: Tlus report-compiles information contained in Hanford Wells (McGhan 1989) and the former
Hanford Groundwater Data Base, which was maintained by the Pacific Northwest Laboratory
(PNL) The latter database has been superseded by the Hanford Environmental Information

TTON
S ysiein {HEIS).
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A groundwater monitoring program would be initiated in the event that information
" developed during temediation of the waste sités indicates the potential for contaminant
impacts to groundwater.

.0 CHARACTERIZATION ACTIVITIES

= s --- The-North- Slope-includes two small waste -sites that are identified in the Hanford
R redemif’aal’ry Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1989)
as the 100-IU-3 Operable Unit. The waste sites are the 2,4-D herbicide-contaminated soil
--and-storage tank landfill and the Battery A (H-06) Nike missile site (Figure 2). These sites
—-——-"~~"and several other areas of military origin must be investigated for possible environmental and
ordnance and expiosive wasie hazards prior to excessing the properiy from DOE control.
~Physical hazards associated with the military emplacements as well as - homesteading activities

cew- - - Must.-be mitigated as well.
A "~ Thirty-nine sites have undergone limited characterization to determine if significant
" ~-- - - -environmental hazards exist. “This proposal documents the results of that characterization and

assesses the potentiai remediai aiternatives. - Remedial aiternatives have been seiected for
~ waste sites mandated for investigation/cleanup under the Comprehensive Environmental
. Response, Compensation, and Liabiiity Act (CERCI.A) in an EE/CA.

LR B b LR

e 2.1 _LIMITED GEQPHYSICAIL SURVEYS

=-=—=- -~ Limited geophysical surveys were conducied at three sites on the North Slope from
July 27 through August 4 1992 The objectives were to characterize possible waste disposal

were not intended to-delineate the entire disposal area at each site. To meet these objectives,
magnetic and electromagnetic induction surveys were conducted in four small areas totaling

s T ’% acres. at;site;ESN;—*&-’&;iWﬁ:areas'mtaii_ng 2Q.9 acres at-site H-06-H_ and one 2, ]-acre area
a

S --Results-of the limited geophvsical surveys-are described in Appendix E. Areas where
e thc SUrveys mdlcated trenches and disposal sites were staked and marked. The surfaces of
o these areas were-evaluated-for- sxgﬂs—{}frfsubsideneeﬁstresse&vegetatien!—pfesenw of partially
e o ”bﬁried ‘debris. Environmental sampiing Iocations were selected as close as possible to the

- e e-gepter-of-the-more significant anomalies and near areas-of subsidence or stressed vegetation.

R .22 I.IMITEDT‘NVIRONMENT AL SAMEF ..ING ACTIVITIES

i e — Operaiions-at Nike lmssﬁe~b-ﬁeﬁerrequired*asseﬁibiy;*ﬁiérintéﬁant‘%;ﬁ&ndﬂs‘wragc of
_ components of military hardware plus handling, disposal, and storage of fuels, cleaners,
————— -~ -soivents, hydraulic ftuids; and oither-materiais.- As-withr any use of military or indusiriai

[y
[a—y
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- hardware,_generation .of hazardous. waste materials. was_a typical byproduct. . Studies of
T 777 7 continental U.S. Nike missile batteries completed for the U.S. Army (LETC 1986) to assess
Sl sl -hazardons-waste coftamination poténtiai indicated that thie chemicals and materials listed in
Table 1 were typically in use at the Nike batteries. Appendix F presents generic background
- —~=-information on the Nike missile-program; describes-a typicat site layout, and presents-general
information about site operations that might have led to hazardous waste contamination.

Table 1. Potential Contaminants for Nike Sites.

i o Area Activity ___ _________ | - ... .. Potential Contaminant
Missile maintenance and assembly area transformer Polychlorinated biphenyls (PCB) _
: M-ss:l.c asssmbly-éssa------ - - oo Petrolenm. "'“‘!lat;es
I chiorinated soivents; alcohols.
.} Missile fueling and warhead area — - - -Unsymmetrical dimethyl hydrazine (UDMH);
e '.':;.'.’..'.’.:7.:.'.’.;..;'.:. -.-. .- B .:-.._. ,;,,._._.___-;..-.--.....- - jﬂﬂ_ﬂ_lh,!ed _Pd ﬁ]m‘"ﬂ ‘T‘mc a..ld- {IRFNA‘ Eﬂllmﬁ
o . ) furfuryl alcohol; ethylene oxide; hydrocarbons such
_____ - - as jet fuel (JP-4)
Missile maintenance and-testing-——- - -—-- -1 Phosphoric acid; alodine powder; chromium
] ' N S trioxide; sodium dichromate; petroleum distillates;
S : _ carbon tetrachloride; trichloroethene;
s mrme s e - oo ooy trichloroethane; alcohol; acetone; paints containing
o eoe——_._} chromium and lead; missile hydraulic. fluid; tricresy!
phosphate
General launcher and magazine maintenance Hydraulic fluid; paints; solvents
. Control center operations maintenance .. ceee- e 1_Solvents used for cleaning electrical parts; ethylene
_ glycol
Vehicle maintenance . | Petroleum, oils, and lubricants
Facility maintenance ] Lead paints; pesticides and herbicides
Utilities . o ewieee o ——_.. | Transformers. (PCBs); above and below ground
__ __I storage tanks used for gasoline or fuel oil; hydraulic
fluid
-~y Deactivation- o ' Soivents; fuels; paints; asbestos-containing debris

Regulator approved environmental sampling locations were selected based on this
-.indefinite generic historical information and the resuits of the limited geophysical surveys.
- = Sampling locations were sclected as close as possible to the center of the more significant
ST w-anomalies ddenitfied 1 the geophysical surveys and near areas of subsidence or stressed
vegetation. The bulk of the sampling activities was performed in areas covered by the

limited geophysical surveys.
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T _.Disposal areas, such as la___ﬁll_ associated with each of the military sites, were
assumed to contain similar wastes. The basis for this analogous, and regulatory approved,
approach resuits from similar activities being performed at each of the sites by the same
organization at the same time, using the same operational procedures. These types of waste

“sites inciude landfilis, drywells, and acid neuiralization pits. Homestead cisterns were
~roroen zuvineinded in e sampling because deialled history on these structures is not available.

If the waste site was considered to be one-of-a-kind or was suspected of being a
- - ——petenhal hazardous-liquid disposal site, the site was individually sampled. These types of

ww e v dsa e Trenre r-4 mA tha

waste sites include ur}'WCiiS aiiG uic Z,4-D burial site.

e It is important to note that the North Slope has no history of activities which might

“¥r»  have resulted in radioactive contamination nor is there reason to suspect the presence of
radioactive material as a result of Hanford operations. As described in Appendix F, the
presence of low-level radiation due to leakage from Nike Hercules nuclear missiles (which
were present at Battery H-06 for a short time) is considered highly unlikely and did not occur

- -to-the-best-of our knowledge.— Therefore; the North-Slope was exempted from radiological
controls in October 1992 in accordance with the radiological release survey. However, field
screening for radionuclides will be performed during characterization and remediation.

Table 2 lists areas identified in the original North Slope survey performed in 1989-90
- and -summarizes the investigative activities performed at each site. Figure 2 shows the
location of the more significant sites. Offsite laboratory analytical result and field screening

reenite are nrn\ndpd in Annpndlv (xand H

AW AEL AW LN YV ANAwnd AAA 4 WAL I R WA ALine AN

It is estimated that there are at least 10 landfills associated with the former military
installations on the North Slope. The burial grounds in these 10 landfills total approximately
- — - - 38 acres. - The specific contents of the military Jandfills are unknown. -It is probable, based
on debris scattered on the surface, that domestic trash and demolition debris were disposed of
———————atthese sites. 1t is possible that the landfills contain quantities of hazardous wastes based on
the operational information contained in Appendix F.

smzrosroo o o Appendix-F-presents generic background information on the Nike missile program,

' describes a typical site layout, and presents general information about site operations that
might have led to hazardous waste contamination. Therefore, it is possible that the landfills

o= contain-quantities-of hazardous wastes such as aniline, petroietitn distillates, chiorinated

--solvents such as carbon tetrachloride, trichloroethene, trichloroethane, and perchloroethene,

alcohols, inhibited red fuming nitric acid (IRFNA), unsymmetrical dimethyl hydrazene
(UMDH), phosphoric acid, alodine powder, chromium oxides, acetone, paints containing

. chromium and lead, tricresyl phosphate, ethylene glycol, pesticides, herbicides,

-~ polychlorinated biphenyls (PCB), and hydraulic fluid.

13



oo o—-Fable 2--North-Slepe Military- Insiallations and Suspect Waste Sites. (sheet 1 of 5)
I Site number - - Description - - [nvestigative activities
Nike Missile Sites
H-06-C Radar control site for H-06-L. Concrete foundation Visual inspection, transite tile
’pads ieveied area on north side of access road may be remains on foundation pads. No
disposal area, below siie in "saddle” are a few 5- and other environmental hazards
- - - — |-55-gal drums and other small quantities of trash. identified.”
S — | H-06-L__- - | Nike missileJaunch site. All surface structures leveled. | Drywell was sampled, no
I 1. (foundarions, roadways.. ga{kgng areas. and. f*r:_e_.aagc environmentsl hazards identified.®
e structures only remam; One drywell made from metal
- -+ -drum alse located at site.—Some-scattered surface
‘debris. Access to ungg;grm_l_ng Tooms part g,lly
excavated with exposed rebar
: excavated with exposed rebar.

lanunch H.12.1

AWMWEAWAL AL AW A

-Radar site for-Nike missile

_Commiunication wire ieading from sité, trench north of
site (no evidence of buried material), some paint and

-No envirenmental-hazards

identified in visual inspection.®

I i e

disturbed area at west side of site (potential disposal

area), soil berm contains refuse (batteries, bottles, etc.),
55-0al drnm hnrlnrl flus“ lrmmvrm Firem ﬂn\_

55-gal gronnd (nnbnown fanction

1 to ground
et

- j-tubricant cans, some exposed rebar af building
foundanons
H-12-L |- Nike missile-launch site. -Cenerste- foundations; -Acid neutralization pit sainpied.
entrance to undérground rooms and electrical access No environmental hazards
| port partially excavated, soil depression at northwest identified.
corner of site (potential disposal site)
H-81-R Potential Nike radar site. Concrete footings, large Visual inspection, significant

amount of oil-contaminated soil
identified.?

site for Nike missile launch H-83-L. Well

Radar
A%LiA AL

[ _ structure mostly filled in), small. pit containing several.

“hundred: rounds ef fired-30-06 blank- ammurmorralong

Piomlrn &

- with links for belt-fed automatic weapons, tires, small

- trench west of stie {poiential disposal area).

1 Attempted to sample
identified

drywells

dryw
in facility drawings. -
{-Excavations could not iocate -
structures. No environmenial
hazards jdentified.

and south of site, six empty blue plastic 55-gal drums
{photographic chemical) east of site.

L H-83-L.and . I Nike gussiie iannch site,Buildings removed, wall -Vigugl ingpection; no
Wci striicture, underground launch structures filled in. environmental hazards identified.?
e __;______________ L __Antiaircraft Raftery Qgtes
PSN-01 and | Antiaircraft gun site. We}l structure, areas Visual inspection, no
Weli (H-01) | south/west/north of site poténtial disposal areas. environmental hazards identified.?
PSN-04 and  Antaircraft gun site. Gun sandbag enciosures, well Visual inspection, no
Weil'(H-_Od) structure, disposal sites southeast of site, cat scars north | environmental hazards identified.*
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T s e Tyble 27 Northr Stope-Milttary Installations and Suspect Waste Sites. (sheet 2 of 5)
Site number Description Investigative activities
— —--——-Antiaircraft Battery Sites (cont.)
PSN=07/10 | Aniiaircrafi gun site/headquariers for Nike launch site Sampled drywell associated with
(H-07) H-06-L. 55-gal drum, drywell, motor pool grease pit, grease pit, no environmental
underground wood structure (3 by 8 ft by 18 in. deep) hazards identified.®
- - -of ynknown use, concrete-lined pit of unknown use,
o ?a\‘rpmpnf and bln'lrhnn f'nlmdnhnnc mgsﬂy filled in
e homesiead cisiern is norihwesi of site. '
PSN-72/82 | Antiaircraft gun site. Small disposal pits containing oil No environmental hazards
"(H-82) and | cans and antiaircraft gun sheil packing boxes, two "identified in visual inspection.?
Well plywood boxes buried flush to ground {one containing
empty lubricant cans), 22-caliber firing range at
northeast corner of site, gun emplacements and
rprin —+: aboveground structures-are:-leveled; and well structure,
i PSN-80 Barracks area in associated with Nike launch No environmental hazards
comoonoe - |oSite/antiaircraft gun site. Concrete foundation pads. No | identified in visual inspection.®
obvious dlsposal pit identified.
PSN-12/14 Antiaircraft gun site/barracks area in association with No environmental hazards
-and Well - | nearby Nike missile site. -Small burial site with metal- | identified in visual inspection.?
(H-14) paint cans and metal scraps. A well and well structure
are located at u"ic site. )
PSN-90 and | Antiaircraft gun site. In-service well, concrete vehicle Vehicle maintenance ramp
Well (H-90) | maintenance ramp, vehicle maintenance building demolished in August 1992,
foundations along with other foundations, soil piles with | partial removal of oil-saturated
B _ ... | debris in them and scattered surface debris west of the soils. Sampled oil dump site.
site. No other environmental hazards
identified.?
Disposal Areas -
H-06 About 8 acres in size. Disturbance of soil is apparent. Limited geophysical survey and
Disposal Debris on surface includes paint cans, construction limited landfill sampling
Area materials, asbestos siding, asbestos brake pad. This performed. No environmental
e disposal area was thought to also be part of PSN-07/10 | hazards other than asbestos
when active. ) materials identified.?
e~ tH2 Approximately-5-acres-in-size. Limited debris on Visual inspection, no
i Disposal surface. Disturbance of soil is apparent. environmental hazards identified.®
- " Aféa ' : '
H-83 Potential disposal area east of H-83-L and C. Appears Limited geophysical survey and
| Disposal to be 5 acres in size. Approximately 50 acres has a limited Jandfill sampling
- 1-Area... ... .. large amount of trash scattered-over it —-- - o erformed. - No environmental
hazards identified.?
PSN-01 Potential disposal areas located to the south, west, and Visual inspection, no
—- == - -y Disposal-— - f-north-of PSN-01. Assume iotal landfill areas .are - | environmentai hazards identified.*
- Area approximately 3 acres in size. : '

[em—y
i




.- Eabie 2. North. Siope-Military Trgialiations.and

Site number Description Investigative activities
Disposal Areas (cont )
== == 1 PSN=G4--- 1 Located southeast of PSN-04, approximately 3 acres in Limited geophysical survey and

woo_ .- Disposal 1 size. Debris, including WQQdﬂﬂd metal, are scattered limited landfill sampling
Area over the surface. -~ - performed. No environmental
; ; hazards identified.*
- | PSN-12/14 DlSposm area is located southeast of PSN-i'Zf 14, The Visual inspection, no
] | Disposal site is approximatcly 3 acres in size. A portion of the environmental hazards identified.
- — ATEdT = 2 '**andﬁﬂ cc... nts-has ‘-.::eﬁ =x;uu=d bca.n-uac u: Gicw—u"u{

garbage, a wrmger washing machine, a water tank and
heater, and packing tubes for 120-mm antiaircraft
projectiles.

PSN-72/82 | Disposal areas focated north and south of PSN-72/82. Visual inspection, no
- Disposal...... 1 Total surface srea.of landfills is apnroximately 3 acres. | environmental hazards identified *
Area Debris on surface of area includes empty oil and paint
cans, communication type wire, and demolition debris.
- BSN-90 - Contains-tent parts, electronic equipment; -aute -parts,-- -- - - Visual inspection, no
e e Pisposal— --|-several small pits {(some with debris in them, and one environmental hazards identified.?
Area had sand bags around perimeter). Disposal area is
iR E T approximately 3 acres in Size.
- --------Bridge ~-Located-in-saddle-of hill Gvcrlaokmg Vernita Bridge. Visual inspection, no
- - -1 Disposal Area of 2 demelished building location or durnp of environmental hazards identified.?
Area probabié military origin. Consists of three or four wood )
e ~ B frame structures, metal rnnF' ing, window screen, railroad
- —— ———4—— ——- --——— -ties; oil cans, pl':fSUual itenis {tooth brushes, razors},
- bottles, cans. Disposal area is approximately 3 acres,
‘Military - -}-Located 2/3 mi porth and-east of military site PSN-- -Visual-inspeetion, no surface or
) Construc- 12/14. Demolished wooden buildings, construction environmental hazards identified.
- tion Dump - - | debris, Jubricapt cans, auto parts (greatest concentration
-scattered over 2-acra area). - -
_ Miscellaneous Military Sites
e -Asbestos - Sand blowout coniaining concrete/asbestos pipe and Only asbestos identified in visual
Ll .1 PipeSite 1 other debris located southeast of Nike faunch site inspection.
Disposal H-12-L.

Area

Igloo Site

Ordnance storage site. Building removed, area
- generally clean. ezccpf for several broken boxes that

v b e PR .

once contained {Z0-min antiaircraft projectiles,

No environmental hazards
identified in visual inspection.

.. Two.deteriorated metal

nra~rtira antitanl- lnnrl
‘lell"\r CARAL AL ALE LN

were found just southwest of PSN-07/10.

d-mines - — | Land n

ines were removed in

1989 by the U.S. Army Yakima
Firing Céenter,
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North Slope Military Installations and Suspect Waste Sites. (sheet 4 of 5)

Site number

Description

Investigative activities

Miscellaneous Military Sites (cont.)

ground

;Naud_ I

-Room Site -

+Under--— - — t-Located southeast of PSN-04. Site consists of three

underground wooden rooms (probable military origin,

-one raom demolished), northwest of each room is.a.set ..
-{- of concrete pads, probably used- for radar or guns -

|_Entry prohibited for safety
reasons. Animal carcass

- identified in visual inspection.
No environmental hazards
identified.

_} Hanford |

Firing

| Site is an area used by early Hanford Site security

forces. 55-gal drums present with holes made from 30-
and 50-caliber small arms and 37-mm ordnance. A
nearby trench contained metal boxes for 50-caliber
rounds, 50-caliber brass, links from 50-caliber machine
gun belts, and packing tubes for 37-mm rounds. = Spent
ammunition slugs found.

oanber tm

Area investigated by ordnance
teams. No unexpioded ordnance
or environmental hazards
identified. '

R € (11 pal

Shrapnel
Sites

Three known separate areas containing shrapnel from

—antiaircraft gun firing. Shrapne] consists of iron -

fragments and aluminum or magnesium fuze ring pieces.

Visual and ordnance inspection.
No hazards identified.

Asphait
Batch Plant

Cita

[ )

Graveled area approximately 2 acres in size. Several
small piles of asphait and gravel are present, along with
2 pile of concrete and two pits with no apparent trash.

Visual inspection, no
environmental hz_mrds identified.

Coyote Bait | 5-gal military type container with "Bait Can" written on | Visual inspection, no
Can it. Contents at bottom of can appear to be oily. Also, environmental hazards identified.
an anchor stake for a leg-hole trap is nearby, along with
a 5-gal fuel-type can.
| Coyote Bait | Area of approximately 10 acres strewn with animal Visual inspection, no
Station bones (coyote skulls and large animal bones). Bones environmental hazards identified.
- appear to be old. : :
_._ A Gravel Pit__| Two apparently active gravel pits. Smaller. pit has trash. | Visual inspection, significant
#47 in it consisting of cans, bottles, fencing wire, wire amount of oil-contaminated soil
~I spools, two military paint cans, and an oil can. identified. '
Gravel Pit Consists of several pits but no signs of trash disposal Visual inspection, no
- #56 - excepi for some military communication wire.” - environmental hazards identified.
Miscellaneous Nonmilitary Sites
-{-Z:4-D— - Buried 2,4-D-contaminated soil and associated crushed | Site sampled, no environmental
Burial Site empty tanks. Buried at the foot of a dune 1966-1967. hazards identified.
- - Homestead | Nine known cisterns consisting of circuiar concrete-linéd | Field screening and offsite
e mmemm s i-pits. Largest is 8 ft across and 14 ft deep. Three laboratory samples taken from

cisterns are filled in with soil. Others have wood
debris, wire, homestead trash (cans), or more recent

| trash-consisting of oil cans, glass bottles, pesticide cans,

{-paint-eans,

LI LI Lriit],

havarana I‘I\Hfﬂ:ﬂarﬂ ata
V¥l AW WUALILALLIWL O, Wil

two of the structures. No
environmental hazards identified.
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_-Table 2. North Slope Military Installations and Suspect Waste Sites. (sheet 5 of 5)

o] arenet available, hut is assumed to be similar to army

_-_}-Site-numher. S — Descriptien : o ——-:Investigative-activities
S - - Miscetianeous Nonmiiitary Sites (cont.)
--{-Stock Tank | Consists of 2 barbed wire corral and a 12- by 12- by. .| Vigual inspeetion identified 1
| and Well _ | 4-fi concrete stock tank. Tank top is 2 ft aboveground environmental hazards.
Siie | A cased well is north of tank. Well construction data

wells in construction. Scattered debris found.

—— 1 Dune Domestic trash disposal area southwest of trees; building | No environmental hazards
| Homestead | locations nearby. | visually identified.
) | Lonetree Consists of one live cherry trec and several dead trees. | No environmental hazards
© | Homestead | No amy:gmunu structures.  Scattered debrisanda ~ | visually identified.
D R e ng‘ﬁﬂ F.}a& iﬂeuuuun‘l o
Wahiuke Consists of concrete steps from former schoolhouse. Visual inspection, no
Schoolhouse § ~°° 7 ' . - -.°° ... " | environmental hazards identified.

Rt

g

*Even though v1sual mspecnon and limited environmental samplmg identified no environmental hazards,
.Zl_ _c__j__,mﬁlf‘ﬂff‘ﬁ a . pnrennnl rm' antrnnmf-ﬂml rnnram!nnnnn PYIGI’Q

~ ~Limited vehicle maintenance activities may have coniributed used motor oil to the

- landfills:--Demelition wastes likely include asbestos-based materials such-as transite. Limited

—environmental sampling activities. conducted at the landfill locations were performed using an
~ analogous approach. One Nike missile posmon (H- 83), one antiaircraft position (PSN-04),

- .~ —and-one combination Nike/antiaircraft (H-06) landfill were selected for investigation.

~—Landfill trench locations at each of these sites were determined by the geophysical surveys
(‘Akpc_ndue E,-Figures E-1-through E-7). The survey areas were determined based on surface

1

thafauc;isa;o ‘'suchi as siressed vegetation, subsidence, and: surface and partially buried

~-debris.- The complete results of these surveys-are documented (WHC 1992b) and
summarized in Appendix E.

~..-...._.Areas where the geophysical surveys (including magnetic and electromagnetic
- induction surveys) indicated ireniches arid disposal sites were staked and marked. The surface

.....of these.areas. were gvaluated for signs.of subsidence/stressed vegetation/presence of partially

AT §

--buried debris.. Sampling locations were selected as close as possible to the center of the
more significant anomalies and near areas of subsidence or stressed vegetation.

A holiow-stem auger. rig was used to obtain the samples. Cuttings from the auger
- ere- screened-for or-gamc vapors at Z-ft intervals using an organic vapor monitor (OVM).

Tl .. Sarinda

- Debris-associated -with the cuttings-inchided-wood; metal drums and cans, and transite.

o

.— ...— _. Field screening was used extensively to determine the exact scope of sampling at each

- Jocaticn.-Screening samples were taken at approximately the 6- and 10-ft levels (bottom of
_.the landfill wae actimatad o ha O.t0 11 £ At lanct ana comimla mas amomeale foman whaes dlo
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geophysics indicate a the possible presence of a buried object) was taken for analysis at an

|

Ullbll.c ldUU[dl.Ul)’

_ . Field screening analysis routinely included pH, heavy metals, and volatile organic

~—— - - compounds depending on characteristics of the sample (i.e., color and OVM readings).

I Offsite laboratory analysis included volatile and semivolatile analysis; pesticide/herbicide,

.~ -~ _and PCB analysis; inductively coupled plasma (ICP) and atomic absorption (AA) metals
(including mercury) analysis; and anions, chrome VI, total petroleum hydrocarbons, and total
activity analysis.

gy | R Y g

- A iotal-of - 32 samples - tioni 45 auguring 1ocations were-iaken from the three landfills
for analysis at offsite laboratories (Table 3 and Appendix E, Figures E-1 through E-7). This
T includes 6 samples from Nike position H-83, 14 from Nike position H-06, from antiaircraft
- - position PSN-=04; and 6-quality-assurance/quality controlsamples-(taken from the three sites).
—-A-toral of 90 field screening-samples were also taken during this effort (two per auger

e 0

UVLIE ).

~_No areas of contamination above Model Toxics Control Act (MTCA), Method A,
(WAC 173-340) regulatory limits were detected as a result of the sampling effort. Sample
resuits are contained in Appendices G and H.

bl
[0

.2.2 Drywelis
Field investigations and historical drawings indicated the presence of six drywells
used in support of the military positions on the North Slope. The specific uses of these dry

T I Y P - |

"W'EHS could not be determiied.
nstruction drawing for H-83-C, could not be located
- in the field . - Geophysical-surveys-perfermed in the vicinity were not succcssful in explicitly
locatmg the structures. - They did identify two areas that exhibited stronger feedback signals
e - - AHAN the. suerounding area which were i ter-investigated with a-backhoe: The excavation did
R _uol.rcvea,l,-drywcllsi._but:_cathgr:-a;_e-_a_-S_._le}__gxtem ve demolition debris as was typical of the
W shrrounding area.

- Two drywells, described on a cons
[~
[

2.2.2.1 H-81-R Drywell. This drywell is located at H-81-R, a site that was thought to
contain a radar system used in conjunction with the Nike missile batteries. The drywell was

—constructed -using 4 metal drum-buried flush to the ground. The lid of the drum had several
holes punched through it. Soil was contained inside of the drurn at a depth of 2.5 ft from the
top of the drum to the soil surface.

= mommo- oo A hollow-stem anger was used to drill down the center of the drywell through the
bottom of the drum. At the -4-ft level, a material resembling asphalt was encountered. A
- sample of this material was collected for field analysis (aqueous headspace volatile organic

. analvme 11¢ing aac chramatnoranhl

e - I = TREANSARIMRLAI DR GRS

10



-'-'—-_—_ ---o-= - 5ent-10-& qﬁﬁﬂl’iﬁﬁ or'smﬂaboratery mranalym using \,untract“ LdDUI'dIOI'y Program (CLP)
pmteeei. (EPA.1990a,b)-for-volatile organics;-
_ . phosphorus pesticides, herbicides, ICP metals, AA metals (ar

tG"..&’I y‘ etro iE‘dﬁ'

iz = ﬁ}ef{:ui_y N
-z mnzo-Collected for de .Eﬁﬂﬂimﬁsjﬁ}atﬂ& ﬁrgam—cs usir
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) o Tabie 3. Military Landfill Offsite
— Laboratory Sampling Summary.
Auger Sam;:-lé 1 Type of
.5:*._5 Analyses*
H- 83-L/A—1 3 SW-846
) H-83-1/A-2-2 1 SW-844
H-83-L/A-2-3 CLP
H-83-L/A-3-2 CLP
T H-83-L/A-3-3 1 SW-846
H-83-L/A-4-1 CLP
H-04(W)/A-1-2 SW-84¢
H-04(W)/A-1-3 CLP
H-O4WHA-2-2 - |-SW-846
e "=M(W}!A=3=1 SW-846
H-04(E)/A-1- SW-846
H-04(E)/A-1- CLP
- H-06- “"/A 2-2 | SW-846
ST TP HA6-H(WA-S-T | SWAg46
H-06-H(W)/A-5-5 CLP
_ H-06-H(W)/A-7-1 | sSw.g4¢
T | H-06-H(W)/A-16-1 | SW-846
. H-06-H(W)/A-19-2 | SW-846
- - -H-06-H ‘v‘v"y’a 19-3 - CLP
H-06-H(E)/A 2-1 SW-846
H-06-H(EYA-6-4 | SW-846
- ~ - | HO6-H(E)/A-7-1 | SW-846
H-06H(E)/A-11-1 | CLP
H-06-H(E)/A-11-2 SW-SW-846
H-06-H(EY/A-12-1 | CLP
- I H-06-H(E)/A-12-2 | SW-846
XEPA 990a,b)

-T‘i nne-- rheame A1

TRLUVILY FSHE s iol YL,

-and-

g EPA §

ﬁﬁ"‘ﬁfﬂ}a.ﬂc o gi 1O

i
Nyaroca

rbuns

PCB/pesticides,

ad, selenium, thallium),
rnpie was aiso

methods (EPA 1986).

.lEl\i dllal_)’ le
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Sample analysis indicated an increased level of total petroleum hydrocarbons. The
increase of hydrocarbons may be a result of the asphalt found at the -4-ft level. Sample

rasnlts are contained in Annendices Gand H

ST B LS R ] LIRS LI Japiprainiivag LA A2,

0. .2.2.2.2 H-06-L-1 Drywell. This drywell consists of a metal drum buried on the west
T petimeter ofNﬂce missile faunch site H-06-L.~ Soil/debris was located at 1.25 to 1.8 ft from

the surface. An &in.diameter hole 15 cut into side of drum ai the 4.5-in. depth.

A hollow-stem auger was used to drill inside the drum starting at the soil/debris
surface. The bottom of the drum was encountered at the 3-ft level. A 6-in.-diameter transite
-~~~ - - pipe entered the side of the drum at this level. A split-spoon soil sampler was then used to
collect soil from the 3- to 5-ft level. The sample consisted of 60 to 70% crushed gravel and
30 to 40% fines (typical of the surrounding area). The material appeared to be dry. The
material was analyzed using field analysis.

= A gample was then collected for analysis at a qualified offsite laboratory and using
ﬁeld methods from 4 in. above the bottom of drum, near the opening of the transite pipe.
The soil sample collected from this site was analyzed per CLP protocol for volatile organics,
semivolatile organics, PCB/pesticides, phosphorus pesticides, herbicides, ICP metals, AA
metals, mercury, anions, chrome VI, and total petroleum hydrocarbons. No areas of
contamination above regulatory limits were detected as a result of the samplmg effort.
Sample results are contained in Appendices G and H.

~2.2.2.3 H-06-L-2 Drywell. This drywell is a 12- by 10- by 15-ft, rock-filled pit (as
described in construction information drawings) used to dispose of rainwater from the missile
—==-sz=s o Storage area at Nike missile launch site H-06-L.. A 6-in. drainpipe routed the liquid to the
7,,,41-};3;@1] At the SUppos sed_location _(_per construction drawmng}of the dnmrPII is a depregglon
- _in the soil. It is possible this structure was used to dispose of unknown llquld. The soil
__depression was sampled.

s oo o Hollow-stem anguring was performed at center of drywell site. Based on soil matrix
__resistance of the auger, a probable gravel layer was encountered at the 13-ft level. A field
analysis soil sample and a sample for offs1te analysis were taken from the 8-ft and 13,5- to
15.5-ft level.

... The soil sample collected from this site was analyzed at an offsite laboratory per CLP
protocol for volatile organics, semivolatile organics, PCB/pesticides, phosphorus pesticides,
_ herbicides, ICP metais, AA metals, mercury, anions, chrome VI, and total petroleum
hydrocarbons.

e e ---No-arcas-of -contamination above regulatory limits-were detected as a result of the
°ampl ng effort. Sample results are contained in Appendices G and H.



oo e 2,2.2,4 H-07-H Drywell. - This-drywell consists of two-metal drums welded one on top of
- -=2 = the other, buried vertically with the top aimost fiush with the surrounding ground surface. A
- 5-in.-diameter pipe entered the drum at the 2.5-ft level. The pipe came from the direction of

-~ - -_what construction drawings indicate was a wash rack associated with a vehicle repair shop at

<o semsss=Nike-launch site- H-07-H:- The depth-from- the top of the drywell to soil was approximately
__3.8 ft. Originally, this site was to be investigated using a hollow-stem auger and split-spoon
sampler. During augering, river cobble was encountered at the 1-ft level that eventually

- . prevented further opgxatmn of the. BUGEL.. -1t was decided to utilize a backhoe to excavate the

ii u.lf'i'fa(;l.

. e P oy

:r-—--:_-—--—_-:---_—-—:=-——=z--—-=f—+—“— g SxCavation of tiis-dryweil; another-5-in:-diameter pipe, buried apprc:anately
5 ft deep was uncovered. This pipe was not connected to the to the drywell, but ran in-
lme_wlth the pipe that was connected to the drywell. The end of this pipe was located 7 ft
- from the-actual drywell-in the cobble material. - A-third pipe-was uﬁc&vered tha* ran north

~-=northeast/south southeast. - Again, this pipe was not connected to-the drywell but ended with

- the cobble material about 5 ft from the side of the drums.
_The dryweil was_excavated to a depth of 16 ft_where the.soil/cobble interface. was
Jocated. A soil sample-was-cellected from the backhoe bucket for-field analysis. A sample
- = - way also collected for analysis- at- an offsite- laboratory per CLP protocol for volatile organics,
et mame - SETAVOIAtile organics, PCB/pesticides, phosphorus pc.,um. s, herbicides, ICP metals, AA
— - —--inetals; mercury ¥s: anions, chrome V1, and total petroleum hydrocarbons. The drywell and
~ attached metal pipe were removed from the excavation to allow for sampling. No areas of
- ——— . Contamination above regulatory limits were detected as.a.result of the sampling effort.
Sampie results are contained in Appendices G and H.

A % mT

2.2.3 Acid Neutraiization Pits

soda solutions used to neutralize residual IRFNA contained in hoses used in missile
-“ael"i"fuc“'ehng operations. The pits would also receive any IRFNA spilled during these
ctivitie qutmlcal interviews indicate. Lhat 1o spills were known to¢ have occurred, and the

i~
e rea R s ..

i}J. Wad hU‘i. ADCU UL Luotlu.:mu. PULPUDUD

These structures, located at the Nike missile launch sites, were used to dispose of

:l.

-Using the “nalegghs site approach, only-one pit-was investigated: Facility drawings
Ereie "0' fh» Nike sites were used to locate the pits. One pit was identified at each of the three
--Nike missile positions. --Field investigations were unahle-to pasitively tocate the pit at Nike

AL TILIA TN N LW ar w

__missile posmon H-06-L however. A pit was located and, consequently, mvesngatccl at

--position-H-12-L. - The pit-at position H-83-L was not sampled.

.. The pit at H-12-L is 5 ft wide by 40 ft long and constructed into a 1-ft-thick concrete
..pad located in the missile fueling area. Field investigations indicated the pit was excavated
to a depth of approximately 4 ft and backfilled with pea gravel. A backhoe was used to

me."St-lﬂa!f" fhrr-P ]nnaf1nnc nlnnn the len"th of the ?if--



Samplf:s were taken within the pit at the native soil (sand/silt) and pea gravel
-------------- Iﬁtﬁl’fauc A map of the sample locations is provided in Figure 3. The samples were field
" “screened for pH.” The pH of samipies 1 and Z was approximately 6.5, while sampie 3 was

AQtn R D

591 6.2. Soil samples taken from locations 2 and 3 were sent for analysis at a offsite
- - - - - -laberatory. The offsite soil samples were analyzed one per CLP (EPA 1990a,b) and one per
RCRA (EPA 1986) protocol for ICP/AA metals and anions. No areas of contamination
me e HOOVES fcgumfﬁl y- liniits were-detecied a3 & result-of the samipling cilori. Sample results are

v iy

Coiliainea i Appe ndices G and H.
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T o - —Figure 3. H-12-L Acid Neutralization Pit
Arrmelan wraoave: Al on
- (overhead view of sample locations)
N
I A
in o #1 e#2 o#3 X
o { - -»,
— %
£
ez e-—2.2.4  Concrete Greace Ramn

A concrete grease ramp, originally constructed for maintenance of military vehicles

o ..was. dismantled in. August 1992 dunng site investigation activities. The ramp, located at

A pm A wats i Tew LA Y AwAwe s

antiaircraft sn-: ran-yu, was uculg utilized by the public for performmg o1l changes on their
vehicles. As a result, used motor oil was disposed on the ground beneath the ramp.

__ ___An area approximately 15 by 24 ft of obviously contaminated soil was excavated to a
depth ranging from O to 8 in. The contaminated soil was placed into five, plastic-lined
- —---——--55=gal-drams. - Adaditional contaminated materiai was piaced onto a shect of plastic. This

- material will be properly disposed of during implementation of the [

Samples were taken from the bottom of the excavation, from the drummed material,

e e o A6 from.just ountside of the excavation. boundary. . Field analyses. for volatile organics using
= gas-chromatograph and for total petroleum hydrocarbons (TPH) (using immunoassay kit)
) ~ “were performed on these samples. Sample analysis indicated an increased level of TPH in
the materials that were removed and in thé materials remaining in the excavation (Table 4),
--Mo-other-contaminants. wers detected. . The immunsassay kit rasults-are-as-follows:

LIV ¥Y O,

- e drummed matériai - 100to 1, ppm TPH
- oo oo ®c-hottor of excavation - o =< 100 opom TPH

Xcavation - <100 ppm TPH
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- Table 4. Grease Ramp Sample Analysis Results.
ot T ~ Sample | Analyticai | TPH, | Lead- | Phorphorus-
oo | R ROSEOR L Number | Protocol | pg/g | AA, pgfg | ICP, pyls
' *.“;“{.nun*mcu_n""'ﬁﬁ’?'_'ﬁﬁ .SW-S@&....-..éﬂ,CIENJ. -.....1.,200 1 ROD.
| I .| po7kso | swsas | 65,000 760 860
. 7 -~ =~| Bottom Of exca - vation BGTI\.Sl -S“’-ﬁ«‘rﬁ 940 | 120 | 760
| i fnoxsa ] crplosme owa | e

e —

using SW-846 protocol for TPH and ICP/AA metals. Two additional soil samples were
_..collected from the scraped area for offsite analysis for TPH, and ICP/AA metals per EPA

L N U N Y ) i

PN

protocc_)is (1986, 1990a,b). Samplie resuits are summarized in Table 4 and contained in
Appendices G and H.

2.2.5 Ordnance and Explosive Waste

B - Ordnance and explosive waste (OEW) is-a form of contamination that presents

--imminen{ hazards o exposed individuals. K is typically-unique to military operations in that
- the material ComprlSIIlE the contamination was munitions or munitions related and generally

e i Al -l

nnnnnn A ATy ek s

iwasu—&s t do. uamdgc t0 enemy personnel of md'e{‘lal

recent decades. Very few of the older snes, such as Hanford, have accurate logs of what

types of ordnance were used, where they were used, or how and where disposal of OEW
-~ - - -took place.--Even in cases where a previous attempt was made to clean up OEW at a facility,

the remedial action generally produced only cursory records and few maps showing what was

£ A urh m wrfnnn_nl
T -‘QE‘E- _',_'e! iigi:C 3{"& 28{18{13-}1 ‘*EE{fOuuSd UF.I.}‘V -a Sul lam., C.CS:‘.‘&E

Prior to about 1970, land burial of unneeded/unused OEW was an accepted practlce at
-remote locations throughout the United States:- If a facility handled OEW at some time in the
- past; there is-a good possibility that there are some OEW burial pits at the site. In support
-of this premiseinterviews:with former personnel assigned to-the North-Stope ‘military siies
md.lcate that OEW may have been disposed of in burial pits throughout the area.

Conversely, other personnel have indicated that this disposal practice was very unlikely.
—- oo - Since the Nerth Slope-was once home te seven-antiaireraft-batteries -and ¢ firing range, the
e —rpessibility still remains that the North. Slope may be contaminated with subsurface OEW in
: p its. - i u’iidlﬁwn if me— pﬁsswie “burtai-pits-are-separat€ entiiles or part of
as
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-In addition-to the. possibility that OEW may exist in burial pits, unexploded ordnance
_._(UXO) may exist as well. The use of small arms (30- and 50-caliber), high trajectory fuzed
-..£37- and. 120-mm). proiectiles, and other ordnance in training exercises is evident at four siteg
on the North Slope. Shrapnel from 120-mm antiaircraft projectiles has been found in the
"Shrapnel Area.” It is unknown if the shrapnel originated from live or practice rounds.
- - ---—-- Empty 120-mm-packing tubes have been-found on the surface of the disposal area at site
o T PEN12/14 ﬁﬂtply 37-mm-packing-tubes have-been-found -on the-Hanford Firing Range

-—-- - -— along with evidence that 37-mm guns have been fired (punctured 55-gal drums). Two
' ‘deteriorated metal practice landmines were found at site PSN 07/10 and removed by military
authorities.

The Shrapnel Area, the Hanford Firing Range, and site PSN 07/10 were investigated
by personnel from the U.S. Army Explosive Ordnance Detachment (EOD), Department of
the Army, 53rd Ordnance Detachment, Yakima Firing Center, with assistance from the

~- Hanford Site-Patrol -in the fall of 1989. The EOD performed a limited records search,
conducted personal interviews, and completed walk-through surveys of the areas, sweeping

-~ the ;arfeas,with--magrﬁiﬁmie’:? ~No-surface or subsuriace GEW of UXO was located during

- this cursory investigation. . It should be mentioned that none of the landfills were. investigated

Ol
rnr l IH \.\l .r‘hn-“-\rr th caarr
TTANFL ANFALTY \-IULA.IIE uuu WD fdl Wkl

In view of the contradictory burial pit information and the fact that ordnance debris
has been found at the four sites described above, it is prudent to assume worst case that
OEW and UXO hazards may still exist on the North Slope. Therefore, in November 1993,
the U.S. Army Corps of Engineers commenced a compiete three-phased ordnance survey of

= =--the North -Slope-to-determine if-any OEW -or UXO-hazards still remain.

Phase 1 of the survey was a comprehensive record and archives search that was
performed at various military records depositories throughout the country. From this
archives search, the U.S. Army Corps of Engineers will be able to make informed decisions
about the OEW l:hreat a site poses, the need for further investigation, and identify other

=== ——~——-— —The following describes pretiminary findings of the North Siope archives search. It is
emphasized that the archives search is far from complete, so these findings are preliminary
and should not be construed as final.

=~ - These findings incorporate information gathered during the period of November 15,
1993 through January 7, 1994. During this period, onsite visits to the North Slope area were
comp!eted -In addition to- the onsite visits, records-stored-at the following locations were

------ £, AAies 1 -.-..-..-..._.-.‘l-
-feviewed and or duplicated for additiona! research:

- University 'of Washington, Richland Extension; Library
WHC Environmental Resource s Library
Richland Public Library

Pacific Northwest Laboratory

25
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— - —* US. Army Corps of Engineers, Seattle District
R e U.S. Army Corps of Engineers, Huntsville Division
o wieo - . ..®. National Archives - Pacific Northwest Reoion
S —— 1c Northwest Region
. _..® __ National Archives - Washington, D.C.
e Alatinenl Asnsahicrna Quiitlned Doafamamann Tl nk
TS ToTTTTTTTTTT '_'_'_.EV'dI,IUl.l?II. AICAIYeS - ouiuaiiu NDCivlivliv B_Dl 1111
-~~~ Inaddition to the records centers noted, interviews with individuals having general
. or. spec;ﬁc knowledge of the history of the Hanford site have been conducted. To date, over

o __.__Sﬂ_AﬁuAYIde ,including veterans who served onsite and current WHC, PNL. DOE, and

e ---niational-archives-historians, have been interviewed. Interviews have also been conducted

- = -=-—vith other interesied parties h‘iCi'tiGiIi’g 10ng-urne residents of the Hanford area, Manhattan
- .- Project-historians -dnd specialists; -and scientists-whe have conducted extensive research on
tha Hanfard Cita

il EALACRABAV/ANE W7 ELW

" Based on the prefiminary information obtained from interviews and reviews of the
~--‘records noted above, the poientiai for OEW contaiination appears to exist on the North
Slope.

The following preliminary information is presented regarding ordnance-related
activities on the North Siope:

e  In 1948, the Sixth Army Commanding General determined that air defense of
" the Hanford' Site was required because of the increased role of the site in
- — nuclear weapons production following World War II. In 1948, the U.S. Army
reactivated the 5th Antiaircraft Artillery (AAA) Group at Fort Bliss, Texas.
o~ - *-— InDecember 1949, the 5th AAA Group was moved to Fort Lewis,
- emeem wmeem- - - Washington - The Sth-AAA Group consisied of the 501st, 518th, and 519th
AAA Gun Battalions, the 15th AAA Automatic Weapons Battalion, and the
L T 5015t Operatiofis Detachment, ~The 501st, 518th, and 519th AAA Battalions
o e —-o-ere-identified-as- 120-mm semimobile antiain 'c:f:-f'f gun battalions. The
--—15th-AAA Automatic Weapons Battalion s identified as a self-propelled
--automatic-weapons antiaircraft -bﬁttalion.

__ T h 1Q80N tha §th AAA 1
R NI, SR | £ 5\ ai‘CAA_ AAJU, LG I A WTIDUD W

!
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7
s

eassigned to Camp Hanford,
crmeemmseaeswe - =W gshington 16  provide 41r1:lefemc of th ford Engineer Works. Prior to
-7 e - ~the move to Camp Hanford in March 1950, the mh AAA Automatic Weapons
Battalion was reassigned to Fort Lewis and not assigned to Camp Hanford.
s s - - 00 March 18,1930, "C” - Battery of the 518th AAA Gun Battahon was ready

~

nae oy e
Ul as-liuvll.

J

. *__ During the period 1950 through 1952, the 5th AAA Group mobilized several
’ times to the Yakima Firing Center to conduct firing training using the 120-mm
"""" ~ . guns: Because of the ongoing mission at Hanford, not aii of the guns would
be moved to Yakima Firing Center.
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No ﬁring training was conducted at the Hanford Site; however, the
having mobilized for a training session at Yaklma Firing Center. After return
to Hanford, the guns would be remounted at their respective battery locations
and would then fire a single "settling” round per gun. The purpose of the
settling round was to ensure that the gun had been properly installed and

~leveled-at ifs battery iocation.

_After. the settling round, the guns usually fired four to five "calibration”

rmmds and a single "verification” round. Each round of fire was conducted

-

‘in

on one gun at a time and one round of ammunition at a time. No additional
—firings of the guns were conducted until the previous burst was observed. On
-those occasions where a burst was not observed, the approximate impact are of
the dud was noted. Following completion of calibration firing, U.S. Army
EQD-persenne! searched the- probable impact area for evidence of the dud. In
those few cases recorded of duds, no evidence of the unexploded rounds were
found. In addition to the occasional firing of the guns, each gun battery had

.. onsite storage of ammunition. Most ammunition storage was aboveground,

however, some of the batteries had belowground storage. Ammunition storage
included 120-mm projectiles and propellant, .30- and .50-caliber machine gun

~ ammunition, rifle and pistol ammunition, 3.5-in. rockets and hand grenades.

- - Accerding-to the -30th- AAA ‘Gun Battalion Command Report, dated

1952, only "D" Battery had rockets and rocket launchers as part of its arsenal.
Apparently none of the other battalions or batteries noted the use or storage of
the rocket and rocket launcher types of munitions.

--Interviews condueted by others-of some veterans and other key site
personmnc] uncovered rumors of buried truckloads of munitions. Investigations

—conducted by U.S. Army EOD and WHC personnel apparently have not been
_able to confirm these rumors. One possible explanation for the source of these

rumors was identified during the archives search. Photographs of the gun
batteries and supporting equipment were found showing vehicles entrenched in

—— ——"foxholes." The foxholes were covered with tarpaulins and surrounded with

sandbags, probably to protect the vehicles in case of an air attack.

n summary, based on the archives search and interviews conducted to date, the

oy

st potential for unexploded ordnance exists in areas of the North Slope. At least two

b o

duds were noted in records reviewed during this study. Searches conducted by U.S. Army
. EOD personnel following the dud firings failed to find the unexploded rounds. Research is

-~~~ continuing to identify additional records of dud rounds and to identify the most likely impact

areas of the dud rounds.
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--=7=- - -—-eontamination-on-the-North-Slope; defines - OEW and UXO, compares OEW contamination
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dous- waste-contamination; and discusses OEW/UXO disposal techniques.

- - - Appendix Iopresents: generat information-as:to-the-reasons for the poleniial for OEW

2.2.6 2,4-D Disposal Site

-~ - - -The 2,4-D burial site is located approximately 0.5 mi east of the Columbia River
- e ge703s -fromi-and- south-of-the-oid -“White Bluffs townsite ai the toe of an encroaching sand

' dune, which is over 60 ft in height. The disposal area is approximately 400 by 60 ft in size
o204 is posted on the northern and southern ends of the burial site. The signs read "2,4-D
S Bnﬁa} Site, June 1966."  The site_ is approximately 700 ft above sea level (350 ft above the

Columbia River). Groundwater is over 300 ft below grade with the nearest drinking water
source locaied over 3 mi to the east.

- - - —- - The site was used-in- 1966 te dispose of 2,4-D-contaminated soil generated from
leaking storage tanks located at a U.S. Bureau of Reclamation Station in Eltopia,
Washington. The leaking tanks were taken out of service, emptied, crushed and then

____ disposed of at the site in 1967, _As a result of this disposal technique, only residual amounts
of 2,4-D would have been disposed of within the tanks themselves.

2,4-D was used as a commercial herbicide. 2,4-D is one of the only herbicides that
=== ~is-able to be-metabolized by bacteria (Appendix J). The breakdown takes approximately
30 days. Additional information indicates a typical 2,4-D half-life of 9.4 to 254 days under
- — - dry conditions (Howard 1991). The area was not used for 2,4-D disposal after 1967. The
sand dune and disposal site have since stabilized with cheatgrass and sage.

S ) TR LT I?&f:ﬂﬁtiﬁ'i—l)ﬂ{ﬁ Systeni- {W}DS; database (WHC 1991) indicates that
approxmatmy 50 yd’ of soil containing 900 gal of 2,4-D were disposed of at the site (a
— -~ - —relatively smail volume of soil when compared with the areal extent of the site), 4 ft below
=z -grade. Discussions with personnel. from the U.S. Bureau of Reclamation indicate that the

LA

e R z.séfDl.‘@‘is ﬁqﬁ’:ﬂaﬁgmg a’m d_is-ﬂﬁﬂﬂfi}‘{‘zf.m@. -2'- b4 oIy '.,v.-'.auuﬂﬂt.d S—n-ll Th!s ‘Hﬂuld

. - indicate that the soil was buried significantly deeper than the 4 ft indicated in WIDS. There

T ”snouta be no traces of the herbicide remalmng as the 2,4-D was disposed of over 26 YI ago
~ {weii over 10 half lives),

e Prior to performing sampling activities, a magnetometer was used to verify the

. ’presence and iocation of the tanks disposed of at the site.

=w=em cec oo - AT guger Tig was used to obtain soil samples from eight locations within the

~____ boundaries of the disposal site (Figure 4). Auger cuttings were predominantly a fine sand
typical of the surrounding geology. Drilling indicated that the disturbed material-native
material mterface is at approximately 13 to 15 ft below the surface. A readxly ev1dent sm]

o nh\huitu‘.c iiUlU.'.UH wds - lULdLWJ l,O ;'J ﬂ DCIOW E‘i’aﬁﬁ
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Figure 4. 2-4,D Burial Ground Sampling Location.
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"o “Sampies werevbiained from ihe 13- to 15-ft depths at each of these locations using a
split-tube sampler. Each sample set consisted of a 60-mL amber glass bottle for total activity
‘analysis, a 250-mL amber glass bottle for offsite laboratory analysis (if required), and a field
_ screening sample The 250-mL sample was sent offsite for analysis only if field screening

nresence AFI AT
---——-— --- indieated the pre CC O1 &,4-LJ.

- -A2,4-D field screening test kit was used to analyze for 2,4-D at each of the sampling
locations. The results of this test indicated the presence of 2,4-D at sampling location #8.
. The test i indicated the. presence of 2,4-D at approximately 2 ppm, which is near the detection
. limit.of the field test kit.. However, 2,4-D.was not detected in subsequent field runs of the
-analysis. -A-sample from-this- location was-sent o an offsite laboratory forconfmnatory
analysis under CLP protocol. The offsite laboratory did not report any 2 4-D,

- -An-additional field screening sample was taken at location #7 from the 6-ft level as

glebules -were -seen-in-the cuttings. Pieid analysis did not indicate the presence of
-Two omposne samples (one consisting of soils from locations 1, 2, 3, and 4 and

one-from locations 5,6, and 7) were aiso sent for analysis at an offsite laboratory.

'.:;"

No areas of contamination above regulatory limits were detected as a result of the
_ sampiing effort. Sample results are contained in Appendices G and H.

2.2.7 Homestead Cisterns

— Significant amounts of soil and debris are located in the bottom of the seven cisterns
,109&@:19;}11194\19@5!093 -The possibility exits that the pits may have been used in the
--d—ispasal-sf ‘pesticides-or-oil-asempty-product coniainers can be foun.a In severai of the

~.cisterns. Due to the remote locations of the cisterns, the disposal of significant quantmes 18
"nl.k‘-,ly ‘Three of-the cisterns exhibiting-the greatest potentiat for- having contamination

_were characterized. A visual inspection of the remaining four cisterns was also completed.

o ....No.areas of contamination above regulatory limits were detected as-a result of the
comeo - SAMpling. effort. - Sample resuits are contained in Appendices G and H.

2.2.7.1 Clay Pit Cistern. The clay pit cistern is a circular, concrete-lined pit located north

-~ - - - - -eastof I‘uke nOSitmn H 6‘6 L (sec Flgure 2 ) 1ne cistern was nllea with water clue to melted
Thc rlezem is. apprenmnte'y 5 6 in. deep by ft in- "'}dLh -The water was within 1 ft 6 in.
from the top with sediments located 1 ft below the water surface.

~ Utilizing a hand bucket auger, an attempt to collect a sediment sa imple was made.
 The sample material could not. bﬁjetamed in_the auger due to excessiv a---ounts of water in
-~ .= .-~ the sediments being sampled. An attempt was made several times to collect sufficient

- -----=- - materiai-for an offsite soil sample, but was unsuccessful. Enough soil was collected for field
- - --analysis. - The trash rem noved from the cistern included transmission oil cans, motor oil cang,
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womonn Tioocattle pesticide-containers, beverage. comiainers, aerosol.cans, coffee cans, food cans, and an
oil filter. Field screening did not indicate the presences of any environmental contaminants,

s o e T2 Cow-Camp-Cistern:  Thiswistorm i approximately 4t & ino-indiameter. - The

... depthof the cistern could not be determined due to extensive amounts of debris located 2 ft

e = hglow-the-10p. - The Cisiein-was-characterized because-of the presence -of large quantities of
debris including rusted metal, light bulbs, beverage bottles, livestock pesticide containers,
electrical components, wood, and food containers.

- --fp shovel-was-used {o attempt o remove-the debris so a soil sample could be obtained.
The trash continued to a level below the reach of the shovel however. No soil could be
collected for analysis at an offsite laboratory. A small volume of soil containing small pieces
- - of rusted metal- was collected for-field screening-analysis. Field screening did not indicate
 the presences of any environmental contaminants.

2.2.7.3 Homestead Cistern. The homestead cistern is approximately 5 ft 6 in. across. Soil

...and debris are located approximately 4 ft below the surface. The debris in the bottom of the

- cistern appears to be homestead-associated food containers. A hand auger was used to
collect a sample of the cistern sediments at two co-located spots. The sample was sent to an
offsite laboratory for analysis per CLP protocol.

"~ Analytes included semivolatile organics, PCB/pesticides, phosphorus pesticides,
~___ herbicides, ICP metals (using CLP routine analytical services for inorganics), AA metals
(specifically for arsenic, lead, selenium, and thallium), mercury, anions, chrome VI, and
- - .TPH. Volatile organic compounds were not anticipated and field screening (using a flame-
ionization detector) did not indicate the presence of any volatile organics so no offsite
-_—--— --—analysis was performed.--TPH: analysis (EPA 1986, Method 418.1) was performed since the
field screening method does not detect the heavier petroleum hydrocarbons.

No areas of contamination above regulatory limits were detected as a result of the
sampling effort. Sample results are contained in Appendices G and H.
o 2.2.7.4 Stock Tank and Well/Wagon Road Cistern/12-3 Cistern/Overlook Cistern.
These four homestead sites were each inspected for potential environmental hazards. These
. four. cisterns_range is size from 6108 ft in diameter by 6 to 14 ft in depth. The cistern
o bottoms were relatively-free of debris with the exception of wood. No unusual discolorations
. were noted. No identifiable environmental hazards were observed. Therefore, soil sampling
was not warranted.

ORA AND FA

A LRLN FiF s CwiE )

- 2.3

2

My

e . A flora and fauna survey was performed in each area where-ground disturbance will
____likely occur (Appendix K). The purpose of the survey was to identify any threatened or
endangered species of wildlife or plants or species of special concern that might occur in the

31
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work areas and to identify ways to minimize impacts to these species. No federally listed
o nnmm o o SSpECiES-were-observed -although two-candidate-specics~the-loggerhead ehrike and Swainson’s
- ~-hawk, were observed.. Both-of these species are known to-nest at some of the cleanup sites.
Because the survey was performed at a time of year when many plant species are not readily
- - - identifiable and many wildlife species have moved out of the area, -followup surveys will be
' performed at sites to be cleaned up after February 1994. Cleanup activities at sites where
there are or may be active raptor nests will be scheduled for ejther before or after the hirds’

A1 .

-=-- oo - -nesting activities occur. ~Remedial actions can be conducted from August to February with

little or no impact on these species.

LY L L

In addition fo the fiora and fauna survey, a biological assessment was prepared to
identify the impacts of the cleanup activities on any federally listed species that might be
“pes  ---Tound in-the project area. The U.S.-Fish and Wildlife- Service-identified two lsted-species,
 the bald eagle and the peregrine falcon, and five candidate species, the ferryginous hawk,
__westérn sagé grousé, Joggerhead shrike, Columbia yellowcress, and Columbia milkvetch, as
potentially occurring in the project area. The biological assessment concluded there would
== ___..._be no effect on any of these species. Baid eagles and peregrine falcons winter along the
- .. ..Columbia-River, but-no.cleanup activities will be occurring along or near the river. Bald
" eagies have attempted to nest at Hanford, but the nest sites are greater than one-half mile

Lo omthe"Noritr Siope -amd 1t 13 not located near any of the cieanup sites. There are no
o o o—-gonfirmed sightings of sage grouse on the North Slope and cleanup activities are not near any
- known leks.  Disturbance of sagebrush will be kept to a minimum to avoid impacting

PRPARPY. i, [

- poiential sage gf()'LiSé habitat. Loggerhead shrikes nest throughout Hanford and a known nest
site is at PSN-72/82. Cleanup activities will not destroy. the trees and shrubs used by the

o - glipilan e

shrikes and will be scheduled to avoid nesting areas between May and mid-July. The
s Golumbiaryelloweress is a-wetland plant-founid aiong the shoteline of the Columbia River.

nice no cieanup sites are near the river, this plant will not be affected. The Columbia
likvetch: has not-been identified on the Northi Siope and was rot identified in the flora and

L . Disturbances 1o existing vegetation will be kept to num to protect the fragile
~ -—--shrub-steppe habiiat. - Vehicles will be- isting roads or on designated
e -—iracks-0 minimize trampling of-vegetation:— As-much necessary off-road driving as possible

Y TS I P

~will be scheduled during the August-to-February dormant period to minimize damage to
rion. Cieanup activities wiil be performed in a way to avoid disturbing existing trees
rubs as much as possible. Disturbed areas will be reseeded, preferably with native
ation adapted to the Hanford environment. Plantings will be made in consultation with

3 XIT:

id
U.S. Fish and Wildlife Service and Washington Department of Wildlife.

r B
"

Thorough, seasonally correct, flora and fauna surveys will be performed at each
= s Temediationssite -priorto-any: characterization or remediation activities.



2.4 CULTURAL RESOURCE REVIEW

The cultural resource review of the waste sites was performed. in August 1993
(Appendix L). All but five of the waste sites were considered as insignificant. The five
... —..significant sites, the Homestead Cistern, the Stock Tank Cistern, the Qverlook Cistern, the
- ----12-3 Cistern, and the Wagon Road Cistern, are considered to be significant for their ability
- to provide information about early Euro-American activities on the Hanford Site. The State
of Washington Office of Archaeclogy and Historic Preservation has concurred with these

findings.

.- - 3.0 APPLICABLE OR RELEVANT AND APPROPRIATE
— REQUIREMENTS

Section 7.5 of the Tri-Party Agreement Action Plan (Ecology et al. 1989) contains the
--basic-deseription-of-applicable or relevant and appropriate requirements (ARAR). For this
ERA, the ARAR’s include: 40 CFR 61, Subpart M, "National Emission Standards for
Hazardous Air Pollutanis”; 40 CFR 262, 263, 300 (Subpart 3); 40 CFR 100-177;
Washington Administrative Code (WAC), Chapter 173-303, "Dangerous Waste Regulations";
ithe MTCA (WAC, Chapter 173-340); CERCLA; 16 CFR 470, "National Historic
Preservation Act"; and 40 CFR 402, "Endangered Species Act.”

Thei‘e are no applicable federal cleanup standards or chemical- -specific ARAR for

The potential cleanup standards for the North Slope ERA have been developed using the
MTCA.

.. operational processes utilized at Nike missile and antiaircraft gun emplacements. These
- -~ analyses. included volatile and semivolatile organics, metals, anion, and TPH. Herbicide and
I ) pesticia‘e analysis was also included as these substances were routinely used by both
homesteaders and the military. The results of this sampling effort are provided in
—---Appendix G.--Numerous-field-screening -analyses-were also performed: - The individual
~_results are documenied in the field logbook. ‘The results of the VOA field-screening-analysis
are provided in Appendix H.

4.1 DATA VALIDATION
_The data packages were verified for required laboratory deliverables associated with

7th:: ana1y31s performed. All CLP protocol sample analysis are being validated using WHC
procedures (WHC 1992¢).

33
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4.2. DATA ASSESSMENT

The data obtained from sample analyses were compared to the action levels for
- -- residential soils in accordance. with Method A of the MTCA (WAC 173-340, Section 740).
o .. These action levels were selected to accommodate proposed unrestricted land use for the
- ... . Norh Slope. _Afier comparison, the only analytes exceeding action levels were total
- petroleum hydrocarbons and lead. The sample sites and sample concentrations associated
with these analytes are located in Table 5.

Table 5. Contaminants of Concern.

MTOA .

FREDERE R, SRR o o LA A
g by | Concentration | Method A
B RAFLEI - ADBYIS | L, )

] e

Eommcn_ts‘ ;

lomokre | B9 |y | 00 1 250 .| _ontewsyedmm -
CBOTKSO | HS0 . oleadbe. 60 T 750 7 1 Ol site waste drum

BO7KQ1I | H-81-R | TPH o910 100 Dry well
{"BOTKRS. | -H:90 |- TPH | 60,000 100 Oil site waste drum

- __BO7KSO | H90 .} TPH..{ 65,000 - - 100 -} ----Oil site waste drum
BO7KS1 H-90 TPH 940 100 Qil site scraped area

- BUTKSZ H-50 CTPH 1,700 100 Qil site scraped area

e Not ali-of the identified analyies were listed under the residential soii dction leveis.
‘Sampling analytes not listed under the residential soil action levels were compared to the
oLl INAXIMA.and 95/95 reference -threshoid levels for sitewide-soil background-as listed (DOE-RL
1993). No sample analytes were identified that differed significantly from background
oo results. - Strontiwm and-phosphorous-did not-have background values identified. A
==z - -background value (world mean-value-fn soit-- 280 ppm) for strontium was identified
sz ez =(Alloway 1990, Table 4.7, pg. 65). Sample data concentrations fell below this average level.
A background value (200 to 5,000 ppm) for phosphorous was identified by EPA (1987).

Sample data concentrations for phosphorous fell within this range.

-~ ——-——The-semivolatile-and volatile organic sampie analytes identified were all <1 ppm,
---=------—- and are commen plasticizer and laboratory contaminants. Identified herbicides/pesticides

e oo (including phosphorous-based).concentrations were-2ll <1 ppm or were laboratory blank
- contamination. No risk assessment was determined necessary for these analytes.
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5.0 RESPONSE ACTIONS ALTERNATIVES

Potential response action alternatives were developed based on hazards identified

rh“-vf\n- oﬁ»n n-\unohnnhnn r.\nfnnfmlc-
LIS SIS LAVOOLIE ALV abiivills

Hserr ’e o aaa ional field activities would be performed. Remedial
, 1 m-.m.ecl under the remedial
tart date has been established for the

North Slope.

5.2 HAZARD MITIGATION

This alternative if implemented, would remove/minimize the physical hazards present
-~on the Nortir Slope. This alternative would include backfilling landfiil depressions. This
would reduce the potential for future subsidence and exposure of buried debris.

‘A haul truck and front-end loader operation would be uséd in performing the
-ba}ﬂa{'en actwlt;eg Fdl inaterial frsm—a lec-al-,—-aetive gra!.mi pit wahld be brough{-ﬁn the

T fma{erial;—it—willwﬁrst—bc confirmed that there are no _Piper s daisy [Erzgero_n pzperianus]
plants present.) The bucket from the front-end loader would then be used to compact the
material. The disturbed area will be revegetated at the appropriate time of year, preferably
with native vegetation. Revegetation plans will be coordinated with U.S. Fish and Wildlife
Service and State of Washington Department of Wildlife.

— - - These activities would include the backfilling to grade of the underground structure
. __located at PSN-90 and the numerous cisterns and subsidence areas associated with all the
<o e _ military sites (including landfill areas), removal of surface debris left by the military, and an
- - OEW survey/cleanup effort. Concrete rubble material would be removed.
__ ____A semiannual survey of the area would be_required to identify any further subsidence
or physical hazards associated with the sites. The survey and mitigation of these hazards
should be handled by the site landlord.

) The petroleum-contaminated soil associated with the concrete grease ramp and the
—-——-—---  drywell located at military position H-81-R would be removed and disposed of according to
... ... current site procedures. . An estimated 110.ft° (15 55-gal dmums) of contaminated soil would

be removed.

Additional soil sampling and analysis will be performed at the 2,4-D site. Based on
the results and Ecology direction, either the site will be remediated or certified as not
requiring any further action.

(79
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The OEW survey/cleanup effort will be performed by the U.S. Army Corps of
... Engineers following a three-phased approach. Phase 1 was a comprehensive record and
-~ ~archive search performed at various military records depositories throughout the country.
, —-From this archives search, the U S Army Corps of Engineers will be able to make informed
- —...._decisions. ahout the OEW threat a site poses, the need for further investigation, and identify
other OEW threat areas. Under Phase 2, for sites requiring further investigation, a
__ _.____comprehensive site investigation will be conducted. _This site investigation will be for both
_ surface and subsurface OEW. The phased results will allow the U.S. Army Corps of
_______ _—--Engineers-to recommend ﬁﬂfl_-.ﬂ,mfef if no-OEW-is located; or-propose OEW remediation
—————=~before. iai'iu transfer. -Phase 3'is final OEW. remediation (only those sites recommended by
s the site investigation: —OEW- va e-remediated to-the greatest-extent practicabie wiihi best
oo e avai}ab{e technology,;-based on- d}& proposed land use after transfer. - All OEW clearance
--—~- —---- operations will be performed with the philosophy of protecting public safety in the future,
—- - - after-land use-transfer--Phase | commenced in-November 1993;-and is-scheduled for
- completion in early 1994, Phase 2 will commence in early spring 1994. The completion
date for Phase 2 and the start date for Phase 3 are contingent on the results of Phase 1.
~oee .- In.cases where.landfill remediation activities must.commence prier-to completion of
the OEW survey (to meet the October 1994 cleanup date), OEW safety protocols developed
by the U.S. Army Corps of Engifieeérs will be followed. Under these protocols, the U.S.

- Army Corps-of Engineers is responsible for providing a site safety officer, explosive safety
-oversight of OEW -efforts,-reviewing-and amending scopes of work and work plans for OEW
safcty -and -other OEW-related-activities. From the preliminary results of the archives
~search, the likelihood of engountcrngEW in these landfills is considered to be minimal,

e e e n e -~ A CVRTGAtION-OT the-existing water wells has been made. Under all the rémediation

o LoD cralterpaiives; the decision to abandon these wells was. inciuded.. The method for abandonment
follows. (In all cases, the concrete wellhead structures will be demolished to ground level to
_ad decnmmmemmng ‘and filed in after decommissionine )

e 2t AR AR AR 0 CAtul RLRIIRAR2I00IV AR,

Military Water Welils:

T Aratian Miriea

o e - b YN
1.0Caticn Number ué‘:buuumbalﬁﬂlng Method

e ?a\,:':fgz —699-79-104 - Dowithole video camera verified-a cement plug at 370 fi below

~-surface. Perforaie from370-to 304 ft-and- gruut {0 surface.
o= HA83-C -~ 699-86-95 - - Verify well-construction by dowrrhote video or other means.

7 ‘ Lead packers are not to be perforated, but will be encased in
oo oo cement (do not try to cut and remove). Perforate 12-in. casing
S sz Lo ToT LT o to just below ‘packer and pressure grout same interval. Perforate
ool Tn o 16-in, casing to just below packer and pressure grout same

meree e ene o dtEEVELL Prgssure arout from ton of last grout lift (top of
16-in.) to surface.
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699-92-14  Decommission using same method as for well 699-86-95.

- H-83-1L°"7859-93-83  Decommission using same method as for weil 699-86-93.
PSN-90 699-107-79  Currently being utilized as water supply well. Either leave as
rmmmm s s s e e e e g GF- H-degision: made - 10 decOnunission; -use same method as
for well 699-86-95.
PSN-07/10  699-108-20 Unable to locate, will call it abandoned.
PSN-07/10  699-111 24 Downhole video camera verified cement plug at 208 ft.
R e 7 Perforate 208 10108 ft.” Pressure grout to surface.
- PSN-04  _..699-112-37 ... Decommission using-same. method. as. for well 699-86-95.
PSN-01 699-115-61 Decommission using same method as for well 699-86-95.

Nonmilitary Water Wells:

699-51-7 No information. Not located.
699-61-16A Total depth of 607 ft. No construction information. Homestead area -
environmentally sensitive.
699-61-16B  Total depth of 81 ft. No construction information. Homestead area -
T tuquTnTuEﬂmuv' sensitive.
- - 699-70-17 --- (BH=19} - Tetal depth-of 766 ft.--Basalt -Waste Isolation Project investigation
- “well. No intended use. Grout from total depth to surface.
699-76-90  Total depth of 41 ft. No construction information. Not located.
699-80-73B Total depth of 37 ft. No construction information. Not located.
699-86-64 {BH-18) (Washington Public Power Supply System well) Total depth of
950 ft. No construction information.
699-98-54A No information.
— = —=—-—As-well-decommissioning activities are being conducied, communication with Ecology

el

--will be maintained to-resoive any field probiems arising that impact completion of activities
y | 4 g p p
~in accordance with WAC requirements.
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.. The hazardous and toxic waste components of all identified disposal areas would be
ST 'ﬁm@‘.{eﬂ_ urder this: aiie Ffﬂfgﬂ -The_activities adentified an-the hazard . ﬂm-gaugp alternative
e would also. be performed.  The foliowing description does not account for the demoiition
- ==m== =~ debtis-located-at-the military positions. - The removal-of-this-matertal would be a simpie
_expansion of the work described below. Due to the limited knowledge about the
- - configuration-of- these sites, - some -assumptions-must-be mads {c complete a bagis for planning

the waste removal.

U - Jt-is. assumed that-each -of these landfill areas is covered with a 5-ft layer overburden
SR T " | S:ﬁ-ﬁnr:lc layer-of debris and-soiimixed. Sizes of the actual burial grounds in the
. various landfills are presented in Table 2 under "Disposal Areas" and total about 38 acres.
- - Actual disposal -volume at-each of these sites is-considered to-be 25% of the total available
-landfill velume.~ Hazardous -and toxic waste constituents are assumed to comprise 5% of this
disposal volume. Of the estimated 10 sites, seven are antiaircraft and three are Nike.,

The excavation and removal of the hazardous or toxic waste at these landfills will be
-~ -- performed at each:of the: 10 sites. A mobile office and change and lunch facilities will be
... Staged_at.the. removal site. “Necessary equipmient and trucks will also be staged.  Excavated
nonregulated materials will be disposed of at the Central Landfill Facility (CLF) south of the
- 200 East Area. Any excavated regulated materials will be disposed per the appropriate

Large volumes of water for dust control may be a necessity for all locations.
Assuming permission is granted, water will be obtained from two irrigation wasteways. The
~= -~ Saddie Mountain Wasteway can provide the western five sites and the Wahluke Wasteway,
- - Branch -10;-eanr provide the-eastern five sites. If the-waste removal cannot be completed
~during the irrigation season, it may be possibie to withdraw water from the Columbia River.
- . River access is possible; however, the haul distances are longer.

---Once the equipment is set up, hand labor will begin clearing surface debris from the
landfill. As soon as enough of the surface debris has been cleared, the overburden will be
pushed to the side with a bulldozer. Landfill contents will then be characterized. Excavated
maieriais will be field screened visually to identify obvious potential contaminants or sources
of contamination (i.e., stained or discolored soils, or discarded drums, et;,), Additionally,
instrumented field screening methods will be employed to analyze for organic vapors.
~..__..__Potentially contaminated material identified by field screening methods will be segregated,
S _;_..____...._sampxsu and analyzed using offsite lahoratories. . If determined to contain hazardous or toxic
e -CONSHERIS, the -materials-will be-disposed-of-in-aecordance-with- regulations.- Materials not

con.tam_mo hazardous constituents will be disposed of in the CLF.
--------"- - ---- Hazardous of toxic waste will be handled and transported in accordance with U.S.
cremeecmcDepartment of Transportation regulations. - Any asbestos- or transite-bearing waste will be

i
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~handled in accordance with 29 CFR 1910.1001. " This waste will be disposed of in special

Overburden adjacent to the cleaned areas will be pushed back into the excavation and
the area recontoured with the surrounding terrain when hazardous or (Oxic waste removal is
S " compiete. Traiiets and equipment used for these operations will then be demobilized and
restaged at the next site.

Excavated landfills will be recontoured with the surrounding terrain. For large areas
.. this will be accomplished by a buildozer and grader. No backfiiling of the excavated areas is
_-gurrently. antic Jgatcd However_if recontouring would impact native plant communities
along the margins of the excavatlon, backfill material could be used to minimize the need for
--excessive recontouring: ~Backfili-materiai-would bé obiained from already established borrow
" pifs if possible. New borrow sources containing native piant communities would be avoided.
The upper soil layers of the filled-in areas will be suitable for revegetation. The areas will
“be revegetated with native plants as much as possible. Revegetation plans will be

. _ coordinated with U.S. Fish and Wildlife Service and Washington Department of Wildlife.

, -----—-—- T the eveni that remediation of the wasie siies indicates the potentiai for contaminant
N impacts to groundwater, groundwater monitoring locations would be established.

5.4 CHARACTERIZATION AND HAZARD MITIGATION

o= This-alternative includes (1) all of the work described under the hazard mitigation
—alternative, (2) the full characterization of burial grounds within landfill H-06-L following the
--precedures cutlined in-the-hazard removal alternative (with the exceptions described below),
—.mmo cand (3) the limited characterization of the remaining nine landfills by geophysical survey and
soil sampling.

s e o= Poardtin 11506-L was-setected forfull tharacierizaiion because it was used for both
— - —-——-antiaircraft-battery and Nike missile battery operations. If hazardous wastes and ordnance
B contamination €xists in any of the iandfills, it would most likely be encountered in this
-~ landfill. - The results of the H-06-L landfill characterization will be used to determine if
T further actions (beyond the full and limited characterization activities) are required at it and
the remaining nine landfills. As in the initial characterization activities performed for this
SR ——repeﬁ , an analogous approach will be used to-extrapolate the findings of these activities. For
== - HISERNCE, A ittle or-no environmental-contamination-or OEW is found at the H-06-L landfill,
- *i-twﬂ}be assumed that the same would be true for the other nine landfills. Conversely, the
--same argument.can be made if large amounts-of environmental contamination or OEW are
found. Use of an analogous approach is based on the assumption that the disposal areas used
at each site contain similar wastes. This is a result of the performance of similar activities
- by the same organization at-the same time-using the same standard operating procedures.

As opposed to the hazard removal alternative, excavated materials not containing
hazardous constituents will be returned to the excavation instead of being disposed of at the
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— - ”"'*’LLF ~Asbestos--or-transite-bearing waste will-also be-returned to the excavation. Once no
el :egu_}gzcd wastes,-demolition debris, and asbestos- or- transite-bearing wastes are-refurned to
— - -the landfill excavation; the landfill will be covered with a minimum of 2 ft of clean fill
e -material _ This will allow the varipus-landfills to bha closed. as-asbestos landfills in accordance
with 40 CFR Part 61.151. Locations of these landfills will be established by the global
=--ee-pOSitioRIng-system; -identified-on-maps,-and record-a -potation on the deed as specified in

40 CTR Part 61.151.

Characterization activities will follow the procedures described in Appendix M.

- - ....In the event that characterization of the waste sites indicates the potential for
~ contaminant impacts to groundwater, groundwater monitoring locations would be established,

6.0 EVALUATION OF REMEDIAL ALTERNATIVES

- e o —oelection -of the preferred: alternative is a two-phased process. The initial alternative
= screening phase (first phase) eliminates those alternatives that will not meet the goal or intent

_of the ERA. The second phase, detailed alternative evaluation, evaluates each alternative

— - ——withrespect to timeliness, protection of human health (including the pubic and those

—w= o e performing-the-work)-and the-envirenment; effectiveness;-and ¢ost. - This second phase rates-a
preferred ERA performance method.

~ ~ oo -Each of the alternatives was-evaluated to determine if it met the goal of the ERA
The aiternative must take the steps necessary to protect human health and the environment
from potential exposure to hazardous substances. Alternatives considered for further
" " evaiuation miust aiso minimize the physicai hazards identified in the previous sections.

N ruturc,use, optlons,as,,botn plausible and. posmblg for the North Slope of the Hanford Site.
The array of potential uses included:

e —The Hanford Future Site Uses Working Group- (HESUWG 1992) has-preposed three

Option 1: Agriculture, Wildlife, and Native American Uses

Agriculture and livestock grazing would occur in certain portions of this geographic

area outside the Red Zone. The Red Zone north of Highway 24 would be studied to

see if irrigated agriculture could be safely practiced. If not, the Red Zone would be
oen oo IDADAZEd, with other portions of the area where.-soils.or conditions are inaporopriate
DT e 10r-agheultire - tor-waldlife habiiat; and- recicational uses - Native-American uses
e n oL - would -be-assumed- to-occur-in certain-areas-along the River. There would be a
S 9 25-mi buffer zone along the Columbia River where agriculture would not be

e

aliowed.
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This option would preserve values associated with the Columbia River: spawning
beds for salmon and steelhead, eagle habitat, recreational uses, and species dependent
on riverine habitat.

_Wildlife and recreational uses would be compatible with Native American uses,
except for livestock grazing.

_Ontion 2: Wildlife and Wildlife/Wild Lands Recreation
~Strub steppe habitai, one of the fasiest disappearing habitats in the state of

wetewe o~ ‘Washington, would be protected in the area north of the Columbia River and would

~provide a buffer zone for the Hanford Reach. Existing recreational uses and
opportunities for research and education would continue. This option would be
compatible with Red Zone constraints and would preserve values associated with the

P river'- —spaw—ning- beds-fer-salmon and steelhead, eagle habitat, recreational uses, and

This option would be compatible with Native American uses, except for livestock
grazing. It would allow access to the Columbia River and would ensure that
archaeological sites would continue to remain undisturbed.

- = -Option 3:- Native American Uses
Tradltlonal Native American uses of the area: hunting, fishing, pasturing animals,
and gathering foods and medicines would occur. In addition to access to the

--Columbia River, there would-be-acecess-to-and protection-of-cultural and religicus
- sites-—Archaeological- dibtrbts on-the land, the islands-and the river-would be
protected.

-~ - The Hanford Future Site-Uses Working Group identified a single, "unrestricted”

cleanup scenario for the North Slope.  Under this unrestricted scenario, potential future uses

- of the-North Slope-would in no way be constrained by the presence of contamination on the

n-- e Arrrntan
buuau: Or ul I.I.I.C 51 Ul wailll .

£ 1 NOY AOTT
Vel LYVWF A% LAVFALN

~“Under the no-action alternative, no-attempts to remediate identified hazards would be
made. Based on the results of the limited environmental sampling effort, the potential for
environmentally damaging consequences, including human exposure to potentially hazardous
substances, is considered to be negligible. It is possible for unknown hazards to surface in
- the future due to wind and rain erosion, frost heave, and animal activities:  Even though
there has been no reported injuries associated with the North Slope sites to date, the
--likeliheod-for-physical-injury-still exists. - Therefore,- this-alternative-does not meet the goal
“of the ERA, which inciudes minimizing the preésence of physical hazards to both the public

-~ —and Hanford employees. This alternative will not be considered further.



oorzaroce . Thig aliernative-would include both minimization of -physical hazards and cleanup of

.- the oil-contaminated soils associated with the grease ramp and drywell. It would therefore

i ,mmmzc the.potential for. human exposure to notentiaily hazardous substances and reduce the

S -of injury- gue to the physical hazards preseni. It would minimize the potential for

-—---— - —-eXposure to-asbestos-regulated materials-or-other unidentified hazardous materials present on

L the surface. It is possible for unknown hazards to surface in the future due to wind and
water erosion, frost heave, and animal intrusion. This alternative meets the goal of the ERA

~and would be sufficient for the wildlife/refuge land use scenario. Implcmcntanon of this
--alternative would not-be supportive-of the unrestricted: land-use scenaric:-This alternative
will be retained for further evaluation.

6.3 HAZARD REMOVAL

all material w:thm the landfills and oil-contaminated soils associated with the grease ramp

-and-drywell. -While removal of the materials inthe landfilts would reduce the risk of

--exposure to the public of asbestos materials, a substantial volume of this material would
remain with the buried demolition debris located at the military sites. This material would
also require removal to minimize the potential for human exposure to asbestos-regulated

—--—— _ materials or other hazardous materials that may be present.
%
= =oo == lmplementation of this alternative would meet the goal of the ERA and would be

) supportive of the wildlife/refuge land-use scenario. If the demolition debris is also removed,
.7 ... _.this aiternative.would support ail identified land-use scenarios. This alternative will be

retained for further evaluatlon

264 -CHARACTERIZATION-AND HAZARD MITIGATION

This alternative would include minimization of physical hazards, the full character-
- . .ization of the burial grounds within the worst case landfill (H-06-L), charactenzatlo of the
- oo TmAining nine landfills, and, if required,- complete excavation.of -any or all remaining
S ,,,,,,}aaQﬁ&s.-,—,—’Ems alternative also includes the cleanup of the oil-contaminated soils associated
=i oo = with the grease ramp and- dryweil. .. Under this.alternative,-the. H-06-1, landfill will he
,-,-,-,—-,-,-:,---,,—,-:,--,-tﬁmﬁeteiy ‘excavaied to determine if there are any hazardous materials or ordnance present
sz oo that may pose-a danger to the environment or the public. If any hazardous material is found
in this landfill and considered significant by the regulators, the remaining nine landfills will
—oeexea"atea fully, using the ahalogous approach, and ail hazardous materials will be
~ =" _removed from the site, If no such material is found in the H-06-L landfill, adequate
" characterization. (sampling procedures) will be carried out in the remaining landfills to
-—--determine-if-they -contain any hazardous materials other than demolition debris. If a
: 51gmficant amount of hazardous material is found in a particular landfill, that landfiil will be
- fully excavaied-and the hazardotis materials removed from the site. Nonhazardous and



asbestos- or transite-bearing materials, if found, that are excavated would be returned to the
landfills from which they originated and capped with 2 ft of clean fill. Any regulated
hazardous materials or ordnance found would be disposed of in accordance with the

. .-appropriate procedures and regulations. - This alternative will minimize the asbestos or other
potential hazards to the public and the environment while also providing greater assurance
that hazardous materials or OEW are not present in these landfills.

Implementation of this alternative would meet the goal of the ERA and will support
-..-umrestricted use for more than 99 5% of the North Slope. The remaining portion may
require some restrictions. The details of the restrictions, if required, will depend on the
" materials found at the site. Any restrictions would be recorded on the deed. This alternative
will be retained for further evaluation.

SRR 7.0 ALTERNATIVE EVALUATIONS

-~ --————-Three of the four alternatives were retained for further evaluation. These are Hazard
——="—====Nitigation, Hazard Removal, and Characterization and Hazard Mitigation. These
alternatives were evaluated based on how well the alternative protected human health and the
—..._—_environment. _This includes exposures resulting from implementation of the alternative and

----when implementation is-complete. - Specific evaluation criteria include environmental
... .__impacts, managerial feasibility, and cost.

The environmental impact criterion considers the anticipated/potential effects each of
. -..the.alternatives may. have.on. human health and the environment. This includes impacts seen
during implementation and over the long term, after implementation is complete.

;i

. Managerial feasibility focuses on the. abilitv to perform the activity and_includes
“availability of equipment and the necessary labor forces and required permits.

- - The cost for implementing each alternative must also be considered in selection of the
preferred alternative. While protection of human health and the environment is the primary
concern, the cost associated with implementing the alternative may determine the appropriate
alternative when environmental considerations between the various alternative are equal.

7.1 PROTECTION OF HUMAN HEALTH/ENVIRONMENT
EVALUATION '

As stated previously, the level to which the alternatives will protect human healith is

~— -—-——- pitigation-of the physical hazards. The primary difference between the alternatives is

oo stabilizing the landfills, excavating one landfill and characterizing the remaining nine
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presence of asbestos and asbestos-based materials and the potential for other hazardous

matariale and (YOO
1ildiCiidly dilll LW .

—.- .. If the-contents of one-landfiil are excavated and. the other nine are characterized the
~-asbestos-exposure 15K a6d 168 poleiiial sxposure o other unknown hazardous materials and
=-0EW.-10 the environment and public is minimal-as long: as the excavation and characterization

——— — resulis are negative. An assessment would be performed if any regulated material or QEW

~1s found during the landfill excavation and characterization activities.

ooz oo 1 the contents of the landfills are removed, the potential for public exposure in the
~long term is-reduced for all land-use scenarios. This risk would be further reduced if the
-;f; .1 ".demolition debris 1s removed from the military sites. If the land is to be made availabie for
--unrestricted - land use, -this-material would also require removal, Excavation of these
- materials reguires extensive controls to ensure the asbestos materials do not become airborne.
—A potential for worker and public exposures to the asbestos materials during the removal
activities exists and must be considered in the selection of a remedial alternative, A potential
... for worker and .public. exposures-to any regulated materials or OEW during the removal
activities exists and must be considered as well.

7.2 TECHNICAL FEASIBILITY

The tasks required for 1mp1ement1ng each of the alternative are considered to be
. routine by 1 .pdustrv today. The primary difference between the two alternatives is the
removal of the landfills and demolition debris versus stabilization of these areas. While both
_ alternatives are technically feasible, the removal actions require considerably more resources,
inciuding equipment and iabor for completion.

The hazard removal alternative will require the leasing of heavy equipment and the
--labor.force to run it.- The resources necessary for performing these activities would not be
" available onsite. Aﬁ'otfane contractor would therefore be required. Additional landfill space
at the CLF would also.have to be created. Any regulated wastes would be sent offsite to an
annrnnnatelv nermmed facility, - S

e - The resources- hiecessary- for perfomnng—the St&buiZ&thii activities would be available

am oy ik —

o o onsite and would Toi require additionai ieasing or purchasing of equipment.

7.3 ACTIVITY-SPECIFIC COST ESTIMATES

- _The cost estimate for performing each of the activities associated with each of the
-.ERA alternatives.is provided in Appendix N. These costs estimates are for comparative

—— AL

e fﬂirﬁasca -onily. - Table-6 summarizes the costs associated with performing each alternative.
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Hazard Mitigation ~~~~ : 1,159,790
Characterization and Hazard Mitigation- o - 3,396,02(°
" | Hazard ﬁcmovai ' , 7 , 9,766,830
Hazard Removal (including _ : 21,870,220

"~ demolition debris)

. _____ _*This estimate assumes that only one landfill will be fully characterized. If this
~——= characterization indicates that the remaining nine landfills require removal, then the cost

estimates will HCLCbdelly increase.

8.0 PREFERRED REMEDIAL ALTERNATIVE

The selection of the preferred alternative is dependent on cost, risk to the environment
e -and public, whether it supports the unrestricted land-use recommendation of the Hanford

OTTIYITLY 4 vy

coomar s Fpare Site - Uses Workine. Group THESUWG 19923 and techmical feasility,  All of the
=~ ————glternatives are feasible.~The alternative differences are in the degree of risk to the public

and anvirnnmant and ~nefo
AiiG VLY LVILIIVIIL QLI WO,

—-—--——-— - —-The hazard mitigation alternative risk o the environment and public, while adequate
) for a wiidiifc refuge scenario, does not provide enough assurance that landfill problems do

land-use recommendation of the Hanford Future Site Uses Working Group and is eliminated
from further consideration.

_ The characterization and hazard mitigation alternative provides sufficient assurances
~ that landfill problems do not exist, thus supporting the unrestricted land-use recommendation
—---— --— -of the Hanford Future Site Uses Working Group.

The hazard removal aiternative provides assurances that landfiii problems do not
exist, thus supporting the unrestricted land-use recommendation of the Hanford Future Site
Uses Working Group.
_ . . . __ Since the characterization and hazard mitigation alternative and the hazard removal
: .. .aligrnative both. support the unrestricted land-use. recommendation, alternative cost and.risk
comparisons must be made to select the preferred alternative. This comparison indicates that

45
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- - the preferred alternative is characterization and hazard mitigation. Implementation of this
wome ——— .- alternative would support the goal of the ERA and would support the "unrestricted" land-use
recommendation of the Hanford Future Site Uses Working Group. This approach would

— - --—--gliminate unnecessary excavation and-disposal costs-that would be invoived with totai

-l . excavation of all landfills. (hazard removal) without characterization. Therefore, the
characterization and hazard mitigation alternative is considered to be the appropriate action.
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STATE OF WASHINGTON

ARTMENT OF ECOLOGY

e Olvmnia Washington 98504-8711 « {206) 459-6000

Py, FYAN G

Y

~—
e e L

C e e oo Mail Stop PV

3
(]
-
b
—a
-

fo
April 3@, 1992

Mr, Steven H. Wisness
o Hanford Project Manager
--- 4.8, Department of Energy
P.0. Box 550 AS-19
- Rienland, WA $%352=053C

Re: Expedited Responses Action Planning Proposals

Dear Mr. Wisness:

The Washington Department of Ecology and the U:S: Envirconmental Protection
Agency have been reviéwing the “four -pranning proposals received -from-you on
April 8.
» North Slope landfills
» 618-11 burial ground
» river pipelines
- -- » sodium dichromate drum burial site
AIl four of the proposals represert significant progress in cleanup action on
,,,,,, tha Hanford site, For now, Ecology and EPA recommend that an EE/CA be
~+ —-------prepared immediately for two of the proposals; the sodium dichromate drums and
the North Sliope sites.

—expect-to-receive two -additional planning proposals towards
m 2]

river railroad wash station
» picking acid cribs

A

From the four sites remaining of the six propesed, Ecology and EPA will select
two more for which EE/CAs will be prepared. Ecology and EPA will then be in
the position of identifying which of the four sites with EE/CAs should be
commenced first, in the context of the limited funds and resources available.
All will be accomplished when such limitations are overcome.

Ecology and EPA have some general comments on the first four planning
SeTsTs s ppomeeaisy- andaome specific comments on the two selected. These comments

should be addressed in future planning proposals, as Ecology and EPA do not
-== " T wish "ts”;‘iéiay”thcsa"cutréntly’undér”CGnSiderE?—iGn- Gaps in these first
feees e oo --propoSals -should be addressed-in the EE/CAs.

Schedule:

._The schedules are drawn out for unnecessarily long durations.
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~FIF i, NGV, U
- - -_ _Steven H. Wisness
Amoail 2R - TAAD
- nij.‘ga.; Ty dn o
Pacma 7
Page 2
> Preparation of the proposal may begin at the start of the
schedule, in parallel with safety documentation etec.
[ NEPA documentation jis not necessary for removal actions, according
So e s ORISR Ly BRER ARG USEEST pOTiCy - ARy -8stays for THEPR . documentation -are
o unwarranted.
- e ——__There are thrae sarial review periods, USDQE, Ecology/EPA, and
_ public. Some of these mav be run in parallel. The NCP does not
13 £ ¥ .
coosi wmemwoosno co- oo oo pequire a second public review at the end oL Lhe process.
Cost:

management costs are exaggerated by -the -excessive duration
praoiecta. In one proposal, project management comprises
If of the total c¢ust. - There is no sxplanation ¢f what Wwill
yroJect =ngxneer fnll" occupxed and dedicated to each of

-

¥
. [ -
QUIGLLUH

y~fenedia1~aiternat&ves~are not described, although the
T maté is based on an assumption of a particular

o ] , alterna There is not enough description of the likely
—-imm e ees se = os e - pamaval calternatives to allow EPA or Erology to make a fully

- informed approval of the plannlng proposals. Ecology and EPA

it
=
<
i

—————— ——e——--— - - - would like more description of the alternatives being focused on
prior to granting an approval that would initiate the expenditure
g - of resources for preparing the EE/CA.

Morth Slope ERA Planning Proposal
Schedule:

ST T S oo - The‘gehedule —extends for
the simplest removals on

years although this looks like one of
he Hanford site.

[ ]

Description:
» ~ fThere is no description of what actual remedial work would be
- ndertaken, notably with respect to goils.
bbb eeiieiee__ ... .___®»_. _ _There should be no need to replace fences and signs if the ERA

succeégsgfully removes the physical dand environméental hazards.

TS s oo s oy Tage pits may be more informative than cone penetrometer tests in
the landfills. Some of the physical hazards could be
L. e _ ....._. CORtemporanecusly eliminated while the back-hoe is mobilized.

> The 2-4-D tanks can not be sampled with a cone penetrometer. The
" likely alternative should be excavation of the tanks with direct
Commem e eowto o oo oo gampling to o conficm the absence of residual contamination. The
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Steven H. Wisness
april 30, 1992
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L NS Ll Db a-l*:*—,*thwemg'glifeg* may not he f_aﬁ ﬂ“'QuS waste, pursuant to WAC 173-

Sodium Dichromate Barrel Disposal Site ERA Planning Proposal

Schedule:
- The schedule extends for 2.5 years although this looks like one of
the simplest removals on the Hanford site.
T Cost:
TEeEEess—eeT o T T The nhiecessity of, and aiternatives to the expensive disposal of
= "=~ tne barréls as hazardous waste need to be explored. The proposal

allocates S500,000 to disposing of the excavated barrels.

The

|

- gwwev-barrels - may Not-need o e treated as dangerous waste,

et

according to WAC 173-303-160.

They may be disposed of as solid

waste, or even recycled as sScrap.

‘Desgcription:
. There is no description of what actual remedial work would be
e -undertaken, notably with respect to soils.

Thé likeély remedial alternatives-arenot--describad, -although the
T Tcost estimate is based on an assumption of a particular

alternative.

contaminated sediment is the plan.

It is only suggested that removal of drums and
There is no explanation of how

potential contamination in soil will addressed.

Should you have any questions about the ERA process, please contact either
Steve Cress of Ecology (206) 458~=6673 or Doug Sherwood of EPA (509) 376-2529.

Sincerely,

rPaul T, Day

EPA Region 10

:
PD:DJ:Jw

™
=

T. Venez:.ano ’

Al
[ l/‘;}\\bﬂ_ o
"U

Hanford Project Manager

=

T A

~—Dav‘é B, ~Jaasen,~P
Hanford Project Manager
Department of Ecology

Dave Nylander, Ecology
\l;aua Pf
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I Fourth Amendment

January 1994

by

T Washington State
Department of Ecology

United States

~-~  Environmental Protection Agency

United States .
I . Department of Energy
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—.  fhange Humher — _.J : __Fnderal Fac1111'},c Agr-eement and_ Cnnsent Ordarm. .. _ nate |
] - ' EE ~~ - 7 {hange Controi rorm ' o
M-16-93-03 l Da not use blua ink. Typae or print using hiack ink. Jan. 25, 1964

| N i
originater Phene
Walter-D. Perro, DOE-RL, ERB ) L (509) 372-3704
Clase of Change
: -1~ Signatories {1 i1 - Project Harager (] LLI - Unit Manager

Change Title

North Slope Assessment and Remediation

lope of the Hanford site.

._,The.ch nge package. grovides milestone (M- 16 82} for the remediation_of. the North .
N

[mgact of Change

The implementation of this change will add interim milestone M-16-82

Que Date: Octpber 1964,

Affected Documents

Hanford Federal Facility Agreement and Consent Order Action Plan, Appendix D.

_lL_This_change. fonm,appraved by Amendment Four_tg.the Hanford Federal Facility Agreement

lmrnvzli [ "X Aporoved . Nizannroved
(APgrovals X _ADOrov ) Fiiaphrovec

and Consent Grder txecuted by the stgna:or1es on January 25, 1996,

dohn Waganer _ January 25, 1994

OE Date
| . i '
Gerald Emisen January 25, 1994

EPA , o Cate

Marv Divel and _ lammamy 25 1994
h S Y. iy | me g YT
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..——_Jescristicn/iustificaticn of Chanae (Continued)

P e

n “arch 31, 1893, an "Agreement in Principle” (AIP) was signed by DOE-RL, Ecology, and

SEDﬂ. The .AIP. committied.the. thres parties tg ide nt} y udui tionat- weasurea-w tch will be

aken-to-aceslerate-cleanup of the Hanford site. The Thraa parties &areed to Jook for
such.clzant nup- -opportunitiss both within the ou ts1de the current scope of the Hanford
Federal Facility Adreement and Consent Order. —To this end, DOF has committed to expedite
the remediation of the North slope to comp]ete a11 remediation activities by October 1994,

1
I

—

~dccalerated remediation for the Nort
performed:

- -The.DOE.propeses -that a-Tri-Party .Agreement milestone be est
h Si ing a

el -ed tn provide
ope. The following T

2 aciist
S re the a vities

| S
S U

A. " The North Slope area was selected as an Expedited Response Acticn (ERA) candicate
.. ..o.site in April 1992, by Ec:1ogy and tPA. To date, historical res2arch of the ares,
—=- —site-inspections, and characterization activities have been compieted on suspect
waste sites. The North-slope ERA Proposal, which includes an tng]neer1ng

Evaluation/ C st-Analysis (EL/CA),wili -be released for a 30-day public review and
comment period and pubiic meeting.
“B.- Upon'completion of the public review and comment period. Ecoloay and EPA will

prepare the Action Memorandum for EPA and Ecology signing.

Prepare design for the North Slope remediation based upon the raquirements of the
e . Action Mpmarandum . Th_e,_,r_fgy Lol be.orovided tg Ecolegy znd EPA for review and
approval concurrent with DOE.
7. Upon completion of the design phase for the North Slope, a remediation contract will

. be.awarded... However, remediation.will pot--actuslly commenee -until compietion of the
cultyral resgyreas rayiew nrocace

....... . DY

E.. Upon completion of field remediation activities, a CERCLA Action Assessment Report
will be deve]oped o document remediation activities for both the CERCLA and non-
"""""" [l r Tl ;| - - -tk

CERCLA (e.g. ciste 'ﬁs underground bunkers) areas.

The major milestone shall read:

M-16-82: Complete remediation and submit d-aft CERCLA Action Assessment Report for the
~ North Slope. Due Date: October 1994
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_IT 1€ &n
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== - “Each undersigned representative of a Party cert
fully authorized to enter into this Agreement and Acti
bind such Party to this Agreement and Action Plan. T

f that he or she is
on Plan and to legally
ese change requests and
Lhi
h

0 U

ri-¢+r~1r3'-a -

== - -amendments -shall -be -effective upon the date o which this amendment agreement
- is signed by the Parties.. . Exrepf as- amended here‘.n he existing provisions
--—- of the Agreement shall remain in full force and effec
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o APPENDIX C

... .. MILITARY HISTORY OF CAMP HANFORD
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e AIR DEFENSES OF HANFORD
e e oo CAMI® HANFORD-- THE FORWARD POSITIONS
1950-1964 -

L0 INTRODUCTION

- . MW W

- The -following outlinies the development of the TS, Army’s Camp Hanford from 1950
to its closure in 1961. The information contained in the report has been compiled from
--*ci"ocumentarv--s’oﬁrcesf--ftl‘iter'ﬁews ; and site visits.  The objectives were to identify specific
.~ Tocations of military activity and describe land use, sit¢ development, and operations which

have or may have left physical remains on the land, particularly potentially hazardous
~---- - -remains. - The present discussion-is focused mainly on the "Forward Positions" and outlying

oo facitities. situated -on the Norih Slope and the Arid Lands Ecology Reserve.

T om o

E'
e
A
i

v o 240 THE AR

--Camp Hanford consisted .of an extensive cantopment area .north of Richland and
_ various _orward posmons situated throughout the Hanford Reservation. The purpose of
- - Camp Hanford was the air defense of the "Hanford Works." This was accomplished initially

by ringing the facility with antiaircraft artillery (AAA) batteries with 90- and 120-mm guns.
Later these were replaced with Nike Ajax missile sites.

- - Camp Hanford was officially established as a Class I installation under the jurisdiction

~ of the Commanding General, 6th Army, effective 28 March 1951, by General Order 20,

~ published 18 Aprii 1951. Actual site selection and construction planning was actively under
‘way by July 1950. Camp Hanford ultimately involved nearly 3,700 acres of the Hanford
Reservation.

A comprehensive agreement between the Army and the U.S. Atomic Energy
om.....,,lon (AEC), simply titled the "Army Agreement" (Contract No. DA-45-164-
G-1187)- dated 1 March-1951, provided the basic terms-under which the Army would
S .occupy,..usc,. and develop (sometimes jointly) AEC lands, structures, services and utilities,
— -~ —both in the cantonment and in the forward positions. This agreement was amended by
-several- supplements, -the last of-which-was effective-on-August-12,- 1964. -The later
weee—we. . supplements provided for the restoration and return to. AEC of various lands and facilities
then remaining under Army jurisdiction.

m Q)

R ':.—..‘_:.—“‘“'“Iha:em vagreetments, understandings, deiiers, and perinits generally reveal the

Lo -Army’s site selection-and-development activities. After 19535, they reflect the transition from
AAA to Nike defenses, followed by a rather rapid transition to elimination of all Army air
defenses. AEC interests took priority except in the case of hostile attacks.
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- - -~ - The-6th- Army;-Sth-Artillery -Group- (Aii‘—D“fE'ISC) persenael began moving into the
Camv Hanford cantonment area in late 1950 and early 1951. Most of the cantonment had
~already been constructed by the AEC beginning in 1947. Sites for nine AAA positions were
T ..__AﬁlﬂCLE(iﬁ:ﬁd pl&!l& for their dﬁﬁlﬁﬂmﬁﬂx WETE ﬁQfﬂ'ﬁﬁfﬁ when a Rig‘hrm-huuy to the sites
S - was granted to the Army by AEC by letter dated December 3, 1950. Dates on Walla Walla
oo ==TE rnct =S Army-Corps of Engineers -survey momuinents located ai several sites read
---1951.. Fighteen. AAA positions, including four bartalion headguarters (HQ), were developed;
R ~however two, BC 130 and PSN 71, were abandoned by 1954, possibly because they could be
o ,7jublcct to flooding by the Columbia River. In 19534,the_Cam;LHanfotd Firing Range was
created. By 1955, extensive military additions or enhancements to the road, water (1ncludmg
wells and distribution systems), power, and communications systems in the area were
s essentially- complete,-and-four Nike Ajax surface-to-air missile batteries were operational.
=== ~——2-Other significant-deveiopments included upgrading ihe White Bluffs and Hanford Ferry sites
g and construction of ammunition storage facilities (igloo style) on the North Slope and central
reservation area.

~ Battery H-06 merits special mention because it was the only Hanford battery to
convert from the conventionally armed Nike-Ajax to the nuclear-capable Nike-Hercules (i.e.,
--W-31 nuclear warheads).- -The-control site had apparently been modified from its initial
appearance and probably included the addition of a heliport. Conversion construction ran
—between June-and December 1958, with an operational readiness date with Hercules missiles
oo e -of-July-9; 1959 -Thus; from this date, H-06-L may have had nuclear warheads. Operations
with the Hercules did not last long. The hardware from this battery was transferred to the
--Hampton-Roads; Virginia, -defense battery sometime during FY-196!. Basad on 2 June 1960
-..construction start date for the receiving Hampton Roads battery, it is evident that H-06-L
e --¢ould-have had nuclear warheads onsite for a maximum of about 1 year.

3.0 THE ARMY MOVES OUT

---Beginning in late 1957 or.earl y-.l.958, 13 AAA sites were phased out of service and
-~~~ their associated structures and much equipment were declared excess to the needs of the
- Army. The process of disposal began at once. During the next 2 years, everything of value
oo e Al Could b€ femoved Was $0id, domaied, or iransierred to public and private groups for
- - - transport offsite. Three AAA sites were retained and modified to support the three North
... Slope Nike sites.. One. of .thcqe, H-07-H (formerly PSN 10), became the Nike battalion HQ

Lo L

I 1 0) i (= JJI]II ]{IIIIIEI'YT ].Sl.' BdRH.HOIl [6.‘)1’0 uauauon)

oo e - On-December. 21,1960, the land-use permit for-the 13. AAA. sites was terminated by
the AEC. The termination letter also acknowledged that site restoration was satisfactory.
--Early. in 1961, operations.at_the four Nike sites and remaining former AAA sites ceased and
the disposal of improvements at those sites commenced.

Tramfn

oo o= - -+ Camp Hanford was placed in inactive status, effective 31 March 1961, by General

S e Qrder-5; -published 7 March 1961 - According te General Order-39; -published 6 July 1962,



i Camp Hanford was discontinued as an Army installation, effective 1 November 1961. On
o eaes - - Tuly 621962 the -AEC terminated-the rermaiming land-usepermits-with the Army, excepting
one building (T-52C-6, part of the former Rattlesnake Mountain Nike control site) and

—portions of the North-Richland-cantonment area.- -On-September 4, 1964, the AEC
_._-termipated the permit for the remaining lands in the cantonment. The permit for T-52C-6
was transferred to the Yakima Firing Center. This permit terminated in February 1965.

o oo -—.—__ Various documents reflect understandings between the Army and the AEC about how
' —-the land and property that constituted Camp Hanford would be restored after Army
- —----—-—occupancy ceased. The vigorous program of excessing structures and equipment for offsite
. e ————___removal from 1958 on was part of the Army’s effort to comply with restoration
requirements. Since most bulldlngs at the AAA sites were of metal prefab ("Butler
-Building") -or - wood construction, removal for salvage or-adaptive reuse elsewhere was a
relatively easy matter. Responses to the declarations of excess property appear to have been
-gpirited..--Virwally -anythine of value, dncluding buildinas water piping, electrical lines and
. transformers, fencing, fuel tanks, (both above and below ground), and other equipment was
bid on or requested, awarded, and taken away.

Improvements, including septic sewer systems, permanent concrete structures and
~foundations; found mainly at the Nike sites, remained. Surface paving, foundations or
-—-- ——footings; septic tanks; and dratn fields were not considered to be problems requiring
restoration by either the AEC or the Army. Aboveground concrete structures were stripped
of equipment and partly or entirely demolished, but the resuiting debris was left onsite. The
I - underground missile magazines at Nike launch sites H-06 and H-12 were supposed to have
e - been sealed {access-doors welded-ghut}, but-it dees not-appear that this was-done, or it was
LT ] _gommenecmﬂlv "All weils, mainiy located on the North Siope, were to be capped. The
ceeme—eeeeee ...8andbag and wood AAA gun emplacements were left intact.

-----Inseveral instances; the AEC allowed improvements to remain in place, in lieu of
restoration, for use by the AEC or others. In July 1958, the AEC requested that battalion
S ~-HO position-H-03=Hbeconveyed 1o AEC, - #isentially mtact, for unspec1r1ec1 purposes. The
© 7~ Army agreed to do so, but the AEC eventually determined that the site and structures were
unsuitable to their needs and the transfer process was terminated in April 1959. The
- gtTCTUTES WeTe Subsequently conveyed 1o others-and removed. By letter dated December 30,
-—-— - - 1960, the AEC detailed a-long list of improvements which-they-wished to obtain, in-place, as
they became available. These included a number of Army constructed buildings in the
cantonment area, the Nike H-52 launch and control sites, selected water mains,
R comml_micatjons eables power li,nes, th' mnmmitiensmrage facilities, ferry landings, a radio

- I,

R ~In May 1961, the U.S. Bureau of Reclamation (BOR) requested that the structures at
the former Nike launch site H-83L to be transferred to them for use as an operations and
maintenance (O&M) center. This request was granted and BOR continued to use the

oo ooproperty -until the early 197075, In addition, they requested and obtained permission to use

o - three North Stope wells originzatty constructed by the Army- ai positions H-01, H-82, and
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o 4.0 POST-MILITARY RESTORATION

~-The- Armiy-*restoration™ of -the- Camp Hanford forward positions resulted in the
remevql of most of the buildings and salvageable materials, but a considerable amount of

-debris and some structures-remained. - Between 1974 and 1977 the AEC or, aftar 1074,

U:S. Energy Research and Development Admﬁnscratlorrundertook’ to clean up the North
Siope and other seiecied areas of Hanford.

~ The Atlantic Richfieid Hanford Company was directed to undertake the cleanup.

--While the scope of this housecleaning was comprehensive, a good deal of it focused on

former military facilities, particularily the Nike sites.

--—-- - The three-North Slope Nike sites had more permanent structures with less salvage

potentiai than the oider AAA positions. Consequently, they posed the greatest cleanup
challenge. ‘At each of the faunch sites, H-06L, H-12L, and H-83-L (originally transferred to
BOR), the two underground missile magazines were blown up. Debris from the demolition
of nearby buildings was pushed into the pits and covered over. All the magazines were
handled in this fashion during June 1974, after any remaining salvageable metal had been
removed. Construction debris at the control sites was apparently buried as necessary.

_The gun emplacements at the AAA sites were bulldozed and the debris huried.

e Lo s P R |

Favms‘f ai both the AAA and Nike sites was generally left in place (e.g., parking areas

)

ngdcwg;ksfbtoundatlons). In November 1975, the four igloo structures wh1ch constituted the
_ ammunition storage_facility on the North Siope were’ moved to Wheezier, Idaho, for use by

o -

~-the U.S. Deparimtieni of Commerce. Sporadicaily since the 1970’s, other cieanup efforts
have occurred on a site-by-site basis as physical hazards have been encountered or reported.

5.0 SO WHAT’S LEFT

On the North Siope, concrete and asphalt debris is probably the most visually obvious
residue of the Camp Hanford era.  Sidéwaiks, foads, parking areas, paving, foundations, and

- the- Nike launeh fields remain much in evidence. These are as much artifacts of Camp
—Hanford as-they are of early agreements between The_Army_and the AEC about what

constituted restoration.

Less evident are the underground sewer piping, septic tanks, drain fields, and refuse

... dumps which still exist at virtually every site. Disposal of garbage and other material was
- —-NECEssary - because it was generated at- virtually every-facility. - The "Ammy Agreements of

1951" provided for the disposai of refuse by the Army as follows: “Army will dispose of its
trash and garbage in a manner acceptable to AEC. Army may make disposal pits off Army
land, as necessary, at locations designated by AEC and such pits shall be subject to AEC

~_inspection. Disposal by burial was probably commonplace, particularly in view of the
. -relative.remoteness- of these sites, but finding these pits 30 vears after the fact has proven

o Pl
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. _._ _difficulf unless_the elements have_exposed_them, or they were pootly covered in the first

place.

oo oo .Domestic refuse disposal sites are of concern,. but disposal practices for excess or
e E”puﬂﬁ”'ﬁ petroleum-products, soivents,-acids, pesticides, -herbicides, and other chemicals are

of ‘even greater interest. Generally there were standard procedures for dealing with such
wastes; however, these may not have been followed on all occasions. Also, some standard

procedures would not constitute acceptable practices today.

6.0 RESEARCH METHODOLOGY

ith a
1Ll

- The fundamental sources for this report are documentary; including maps, w

heavy reliance on real estate files {agreements, letters requesting, granting, or terminating
~--permission to use property Or services, etc.) and property disposal data (declarations of

excess, property lists, sales or transfer records). A basic chronology is established by such
- gonrees -addition;- the-disposat records-reveal what was constructed on each site. Of
course, some things may not be listed in such records so the view is essentiaily the minimum

development. For example, the presence, number or absence of artilléry pieces at a site

-of documents -consulted.- Informants and sites visits inay hEIP

--— - —-- never-appears in the kinds
~ clear up such questions. At this point, a great many questions about Camp Hanford remain

to be answered.

C-7
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APPENDIX D

MILITARY WATER WELL DRILLING LOGS
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a,

. . _Thelog for well 699-108-20 is not available. The well has not been located to date.
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WELL CONSTRU

£T10M AND COMPLETION SUMMARY AS-BUILT

prilling

Sample WELL
Method: Cable toot ___ Method:_Hard tool NUMBER: 699-92-14
arilling . Additives Hanford
Fluld Uied§ Not Ekniﬁ&nted Used: Not documented Coordinates: ¥/S W_ 92 000

TEMPORARY
WELL NO: Well #9, PSN 505

B/ M__14,000

U QPAF.

. - STrEdser. 1?1__mh

orfitTng

Company

Company: Stragser orilling Co Locatlon Portland, OR
LI

unra - vars J—

“Lieiir: Mot aom.mntgd'_ .

£ _2.,381,000

Card #: Hot documented

tlavatinn

WAy Yy

TT4N R27E  S24CH

Cem - gr..rl Ly II

573 -580: Pea GRAVEL ulth CLAY
580-589: SANDSTORE

_d_—u-:g;ihlt.l_l_ J o

Hard g ASALT .
Soft red porous BASALT |
Black and gray BASALT
Green and blue SHALE

1 _saa_2n4. u
FLYE L)

601-631:
631-497:
697-730:

||
§l<------: 20 in casing surface-297 ft
NE L

h ]

“$tarted:_Mot documented Fcﬂplete: 10MovS3 Ground surface (ft): Hot documentad

Depth to water:_ 383 ft Nov53 | glevation of reference point:
862.01 ft (Top of caging)

GENERALIZED Driller’s  pemmmmmmmiem’ ~—

~ STRATIGRAPHY Log ’ =

wma af armfasn ne ta
Y O SUvalE prulcu

hous i
Grout between 146-20 in casiqg

Concrete

.Carbon steel w/steel drive shaoe
fumn’ett grout

Qemmenean 1 16 'in casing surface-576 ft
: - zarbon stest-w/fsteel drive sh

-
v

1371-1393:
1393-1396:

g
73G-8743 dtack and gray BASALY %
; |
B83-1027: Porous black SASALT
1027-1145: Black and gray EASAL!
1185-1191: Blus CLAY

- Gray and biack BASALT
Porous bilack BASALT

COMGE AUMEDATE
[t n

Date:

Drawing By: RXL/6#92%14.ASE

-Reference; _

| Lead packer at top of
12 in Liner

12 in Liner $38-1,038 ft

drive shoes at top and bottom
SA - - of liner
Porgus black BASALT
BASALT
_ b | | $ CSEREEEEET -1 Lead packer at top of
- JE—— A T T m s - -
i - - ;_i_ i 10 in finer
b beaviesencaeaal 10 inliner_1,028=1,201 ft
drive.shoes at top and bhottom
of liner )
i M Peeeneneeeoann- ! Lend packer at top of
AT T LA
] 1 8 in Liner
- I <essesnnannreans! § in liner 1,185-1,396 ft
drive shoas at top and bottom
_ ok | iomam
sme il = o fgmnmnmcmenaanan] pacfarated 1, 370-1,393 ft
] + 9 cuts per ft
14Jan%t : + Tsa% x 4w
- it f -
- a----to-~----~-e{~59;tem of horehole 1,394 fr
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- .-WELL COMSTRUCTION AND- COMPLET!ON. SUMMARY. AS-8UILT

dritting : Sample WELL TEMPORARY
— | Method: Cable tool Method: Hard tool NUMBER:_699-93-93 WELL NO:_PSH_525
- prilting Additives Hanford i :
Fluid Used:_Hot documente mgunenged _ Used:_MNot docmﬂted Coordinates: N/5 N__ 93,000 E/W W__93,000
- — N 3 ey - 1A Ehara Srats _
I_‘I'][_t } S ] WA JsWAE002020 7 T wwmasw -
- - s Hot documentsd __ Lie Nr: _Hot dogumgntgd | Coordinates: N 4%8.000 . E _2,202,00%

Drilling Company Start

o - faﬁaﬁvr ¢ Orilling Co Location _Poctland, OR Card #:_ Mot documented TI4H R24E  s2iat.
Date - Dsts o -1 Elevation -
" started: Ho; docgggg; Complete: ___ May53 Ground surface (ft):_Notr documented

oo oo ) papth to water: 235 ft Date ND S .! Elevation of reference pbint:

i' 637.01 ft (Top of casing)

GENERALIZED Driller‘s ) l'=_"""_'

,,,,,, | 0-4: TOPSOIL
4-23: CALICHE
- ,ii:zij’wﬁffe*CtA? *******
MR snd GRAVEL -
25-54: White CLAY
56-78: Gray CLAY -~ =
75-307; drown CLAY with

- -few CRAVELS A

Type of surface protection:
Cement pump housing

-*-~*°: 42 in casing surface-14 ft
==:! Cament grout sssumed

e B

—-:-J[-Eﬁiiifi"lﬂ.miiiﬁﬁﬂéli "
e
A ?-l

, 1071452 CALICHE?. - , ,
T $45-158: Sandy CLAY, " bFown T |eeem—--- | 36 In casing surface-37 ft
158-277: Sandy CLAY, brown & ]

GRAVELS & SAND
277-300: Black BASALT, porous.
T 3003261 Gray BASALT - - <omemmem et Mo i caging sur face- 175 f
. 324-358: Black BASALT, porous !
358-377: Gray BASALT 1
' : I

~r

-— - -4 377-404: .
T 1 AR50 B “-id“ﬂﬁﬂ |-20 in-casing surface-522 ft
N ; 1

] deerunnncnaaan | Perforated 342-350 ft

leoweceracaac! perforated 512-516 ft

[ mme—
|

gecasmses-caaa ] Yo casing documented 522-1,067 ft

Drawing By: RKL/6N93#9T.AS8

 Amtas . AR landt
Bats: 08 Jandt
N Reference:

BN RAREE L i dottom of borehole 1,047 ft
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"WELE"CUﬁSTRUCT1ﬁﬁ'ﬁﬁﬁmCOﬁPLETTGH'SUﬁHART'iS*SUitT

_brilling Sample MELL TEMPORARY
Method: Cable tool  Method: Hard tool | NUMBER: _£99-107-79 WELL NO:_Mell #2, PSN 410
gritling Additives * Hanford
Fluid Usnd _Not documentgg Used: Not documented Coordinates: N/S N 10?,000 E/W W__78,8%0

B ~ __- UA Srata . State B
Name: R J s;rasser (1) Liec Nr:_Not documented Coordinates: W 512,000 - e 2,216,200
prilling Company Start

- | company:_Strasser Dri!ltnn £o Logation Partland OR Card #:_Neot documented T144_ R2SE S1D

Date - batw - Elavation
Started: Not documented Complete: _10May52 Ground surface (ft):_Not documented

Septh- to wEte T

GENERALIZED Driller's
STRATIGRAPHY Log

43-183: CLAY and
sarcdy SHALE

¢ Sandy CLAY (W)
: CALICRE

55: SAND, CLAY and SHALE
: BASALT, hard gray

i TR

1
P

Qll

af reference point:

é ft (Top of casing)

-------

- A

Type of surface protéction:
Concrete pump_housing
Grout between 16-20 in ¢

in

20 in casing surface-198 ft
Carbon steel w/steel drive shoe
Concrete grout

) 3 OO
" e 1
v S U Q

(8
r~
b
-
]
)~
m
=
"

5%: Porous BASAILT
IASALT Hlth CLAY tayers

caAun
Lt

uith BASALT lavers
: BASALT
Mhite porous ROCK (W)

-

I

»~—a
- A -

| Drawing.
Date:

By: RKL/&H107479.ASB

14Jand]

Raference:

Grevessannssacl 48 in-Liner-481-4

i oA FEREER DTN LY

\"_._-- [0 e A it
A i

' Lead packer at top of 12 in Liner

12 in liner 333491 ft
drive shoe at bettom

at top of 10 in liner

L Lm
U P

drife shoe at bottom

| perforated 613-6264 ft
9 cuts fr, 378" x 4»

Lead packer at top of B in liner
{ 8 in liner 403-7T10 ft

| drive shoe at bottom
| Lend packer at top of § in liner

- u--q-----: & in linap 7T01.801
drive shoe at botiom
Crmvmmmnna | Hole dismeter, “16 in, 346-938 ft
S | Open hole 891-938 ft
Nemmeenas ==} Bottom of hotehole 938 ft
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WELL CONSTRUCTION AND COMPLETION SUMMARY AS-BUILT

oritiing "~ ampie " - WELL - TEMPORARY
Method: Cabie togl Hethod Hard toul NUMBER: _§99-111-24 WELL WO:_PSN 500, 500-1
orilling . Additives Hanford
S g.‘d- gs documented . Used: Mot document ed Coardinates: N/S N 114.000 E/M W__24,000
T priiier? s T WA Stute State -
Name: R. J. Strasger (7) Lie Nr:_Hot docunenggg * Coordinates: ¥ 516,240 - B 2,271,200
S prilling Company sStart N
--emmm = o= - COmBRRY sg.-ags.; e,nurg cc !.csa-:ieq Portiand 08 Card #: Mot documented TN, R27E  52C1
" 7| bare - | glevation
- Started: OSNovS1 Camplete’ 15Jans __ | Ground surface (ft):_Not documented
- - Degth fo ustsr:_ 287 ftdan = — me—eom .| Elevation of reference point:

699.14 ft (Top of casmg)

GEMERALIZED Driller's — p———wm—
STRATIGRAPHY Log =

L 0-109: CLAY, hard,
compact white

Type of surface protection:

-109-148.5: SHALE, red-bre b Coment pumn housing -
148,5-151: SAND lens (R gl Grout betueen 16-20 1
151-204: SHALE, red-brown g §| casing
| 206-208; CLAY, biue R TIE I i
208-254: BASALT, brown and gray, |3 §i 20 in casing surface-107 ft
hard, green CLAY seams gl "gl “Carbon ste€i w/steel drive shoe
254-269: BASALT, black z g« Cement grout assumed
e e R _gM!‘mr vegirular . ..'; ‘é! i
comeee = - oo | 26952945 BASALY, dense, black 2 < 16 in casing surface-233 ft
294-350: BASALT, with interbedded carbon steel w/steel drive shoe
Sand lenses. Carries

small smount of water.
350-509: BASALT, dense,
) gray to black
509-527: BASALT, gray with seoms
of blue CLAY 1
$27-604: BASALT, gray to black ‘
604-608: BASALT, gray with
soapstone stresks,
water bearing’
608-614: BASALT, gray, closely - |- —
fractured from 5608' to &09' ) 1 —— -
614-620: BASALT, vesicular,
- slightly altered, Vesicles
coated Hlth blue clay,

.............

WRLET oEar ulu

620-634.5: BASALT ) |

Lead packer assumed at top of 12 in tiner

12 in liner 243-353 ft
dr‘ve shoe assumed at bettom

No perforations documented

} Hole diameter ~12 in, 255-636 ft

oo :n--- LYY B

prawing By:_RKL/6#111-24,
Date: 144anP1

P S
HEeTE&rence:

Keesseracenianes ! Bottom of borehole 636 ft




WELL CONSTRUCTION AND COMPLETION SUMMARY AS-BUILT

pritling Sample WELL TEMPORARY

el - T i Marhody Cablé tool - - Rethod: Hard tool ~ | NUHBER;_699-112-37 WELL HO: Well #8, PSH 535
prilling Additives Hanford
Fluid Used:_Hot docunented Used: Mot documen ted Coordinates: N/S N_111,737 B/ W__36,549
priiieris WA State State )

= | Name:_R, J, Strasser (?} Lic-Nr:_Not documented |- Coordinetes: N 316,945 E 2 258,449
oriiiing - Company —~ -~ Start

T e Seragser Dl ling Co-tSeseicn- Pasxland, OR . +Lard-#: Hot dooumentad . TIEN R2TE S32E
Date Date Elevation

ieiee o oo o L srarted: _Not_documented Complete: _29Jan54 Ground surface (ft): _Not documented

e ---ertte to water: 242 fr JanSé . .. _ ... .| Elevation of reference point;

_ | 741,82 ft (Soutuest corner
v

CEMERALIZED Driller's

STRATIGRAPHY Log

e ——

-

} 0-3: TOP SOIL
3:277: CALICHE and CLAY,

& protaction:
. some SAND B housing
oot 277-372:_BASALT, parous.. S EE 16-20 in
””” btack and gray g £ casing
372-404: CLAY, SAND, TALUS gl | )
404-585: BASALT, gray and black {21 - £t : 20 in casing surface-188 ft
CLAY, gray =) 3] Carbon steel w/steel drive shoe
Coarse SAND, CLAY ~~~ = L] Zceeseees! Coment grout assumed
BASALT, gray ancl black = =41 .
LAY ¥ = <-e-eeassd 16 in casing surface-405 ft
uf 210 . _. carhon stesel u/stesl drive choe
o 1
BA
: UHE '
Tt ¥ 1034-1038: CINDERS, red and brown
1038-1047: BASALT, black | )
1047-1077: BASALT, brown | ]1@ Jree-ee-ee-- ! Lead packer at top of 12 in liner
T OVOTT-1107: SASALT, Black, hard” T i
1107-T115: BASALY, Llight broun
e 11151123 BASALT, hard, aray .
T 1 N B i | 12 in liner 395-720 ft
drive shoes at top and bottom
of liner
I . e A ¢ T et | Lead packer at top of 10 in liner
------------- 1 10 in liner 711-873 ft
o ) drive shoes at top and bottom
_ of | inaer
- - S e B rwm--‘--=-=—§ Lead packer st top of 8 in liner
’ - €-wwsvassesaaaal @ jn liner 863-1,123 ft
_ - _. - drive shoes at top and bottom .
- e R | Perforated 982-995 ft
- - 3 - - 9 par/ft, 3/8% x 4*
. . . SR SRR L EEEE s=sss=| Perforated 1,034-1,038 ft
SR S . L 9 per/ft, 3/84 x 40
L . ] O RELERE | Perforated 1,067-1,077 ft
e L 9 per/fr, 3/8Y x 4v
- - Drauing By:. BYL/6#110¥37.a58 . .. . L leoomrmmcannnnnnn | Perforated 1,107:1,115 ft
- Sate: 14dan9 1 — | i ! 9 per/ft, 3/8% x 4
_ - Bafananass T u ] -
ACICI SIS, - - 1. ._ N
CoT e o % - S R cev-s=+v==-| Bottom of borehole 1,123 ft
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WELL CONSTRUGTION AND COMPLETIQN SUMMARY AS-BUILT

orilling ..
Methed:_Cable tool _
‘orflling

jemple
Hethod. Hard tool
Aoditives

T -3 TOPSGIL

VELL TEMPORARY
HUMBER: _&99-115-41 WELL NO: Well #7, PSN 420
‘Hanford -

_ /W W__40.357

STRATIGRAPRY Log

Home: : 'd £ _2,234,47%
Drilline Company Start
-Compaitys _3trasser Qritling €o-Locst %M&LM #:_Mnt documented _  T13M R24E 5280
Dste bate Elevation
Started; Yot documsnted  Complete: 01SepS3 Ground surface (ft): Hot documented
Depth to water:_ 317 ft Sep33 .} Etevation of reference point:
\" 790.60 ft (Top Steel Plate)
Y
GEMERALIZED ODriller's — —

i5-16: CLAY and GRAVEL ﬁg Type of surface protection:
16-23: Brown SAND == Cement pump housing
23-215: Brown and gray CLAY gﬁg § Grout between 16-20 in
216-274: CLAY and SAND, - & g casing
brown and aray = g
276-29B: Broken BASALT and CLAY % & 20 in casing surface-258 ft
298-341: Hard gray BASALT & % ‘ Carbon steel w/steel drive shoe
341-360: Porous black ROCK g % Cement grout assumed
W CLAY S %
340-364: Yellow CLAY - < 16 in casing surface-415 f¢
—360-3?8= Porcus- black ROEK-- - - - |} 2 carbon steel w/steel drive shoe
3 Gray BASALT g
—
'
&60-788: Yellou broun and
gray CLAT .
788-861: BASALT, gray, broken I! ‘I<--~ ------ ! Lead packer at top of 12 in liner
841-848: fed, vellow and gray ) I
© 7 broken (BASALT?Y (W) 9 | ¢
BAR-RQ2: Gray BASALT. ! r .
Tt T | PEPPPTPPRPE 112 in Liner 405-582 ft
drive shoes at top and bottom
N of liner
. i ;
I‘ Terrrnnonnnn ! Lead packer at top of 10 in liner
; 1 1
1
Cewres amssaans } 10 in liner 542-767 ft
drive shoes at top and bottom
of liner
— - - - i | R | Lead packer at top of 8 in liner
_ _ o
. l 7
Kramreseenaanan- | B in liner 757-892 ft
T - drive shoes at top and bottom
L d¢-eeeceenneecono!_Perforated 860-870 ft
1 + 9 per/ft, 3/8% x &
Orawing By: iig( SR115441,A58
Date: 14J8n91
Reference: L i

| Bottom of borehole 292 ft







LIMITED GEOPHYSICAL SURVEY
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LIMITED GEQPHYSICAL SURVEY

1.1 MAGNETIC METHODS

mrmmemoTTT oo Maghetic instruments used during this investigation consisted of magnetic
e - gradiometers. - These instruments, which are proton precession magnetometers, measure the
intensity of the earth’s magnetic field in nanoteslas (nT) and the vertical gradient of the
-~ magnetic field imrnanoteslas per-meter-(nT/my—The vertical gradient is mcasured by
simultaneously recording the magnetic field with two sensors at different heights. To
LTIl _determine the vertical magnetic gradient, the upper sensor reading is subtracted from the

e ens e -} OWEE- SERSOE reading,and. the result_is then divided by the distance hetween the sensbrs.

During operation of the proton precession magnetometer, direct current is applied to a
coil that is wrapped around a sensor bottle filled with a hydrogen-rich fluid. The current
wi? - - -temporarily -polarizes the protons in the fluid. -When the current is-turned off, the protons
recess around the earth’s magnetic field at a frequency proportional to the total magnetic
ield intensity (Milsom 1989). Measurement of the precessxon frequency, as a voltage
-mciiiceé'iiraﬁcstl‘ier-~coii;---peﬁﬁits—fhe--ea{cmaaon -5t the fntensity e earth’s magnetic field.

'—t;"c

The earth’s magnetic field originates in currents in the earth’s liquid outer core. The
magnetic field varies in intensity from about 25,000 nT near the equator, where it is parallel
- == == - -po-the earth’s surface,-to-about -70;000-nT -near-the- poles;-where it is perpendicular to the
earth’s surface. In North America, the intensity of the earth’s magnetic field varies from
about 48,000 to 60,000 nT.

R ~Anomalies in the earth’s field-are caused by-induced or remanent magnetism.

- - Remanent mag‘lctism 18 1uainEflS‘m caused- UY na'uraiifrnagnem. materials. Induced
magnetic anomalies result from the induction of a secondary magnetic field in a

B — ferromagnetic matérial (such as pipelines, drums, tanks, or well casings) due to the earth’s

- ... magnetic field. The shape and amplitude of an induced magnetic anomaly over a
ferromagnenc object depends on the geometry, size, depth, and magnetic susceptibility of the
object and on the magnitude and inclination of the earth’s magnetic field in the study area

= oo {Dobrin- 1976; Telford et-al.- 1976).- - The inclination of the earth’s magnetic field varies from

T about 60 to 75 degrees in North America, and induced magnetic anomalies over buried

objects such as drums, pipes, tanks, and buried metailic debris generally exhibit an

- asymmetrical, south up/north down signatare (maximum-amplitude on the scuth side and

minimum on the north). Magnetic anomalies due to buried metallic objects have dimensions

“mach greater than"the dimensions oY ifie objects themseives: As an exireme exampie, a

——— .. ..  mmagnetometer may begin to sense a buried oil well casing at a distance of more than 50 ft.

The magnetic method is not effective in areas having ferromagnetic material at the
surface because the signal from the surface material obscures the signal from any buried
. objects. Because of the high precision required in the measurement of the frequency at
which the protons precess, the presence of an alternating current electrical power source can
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- - - render-the signal-immeasurable (Breiner 1973). Furthermore, the precession signal is
L ﬂla[ply degraded in the presence of large magnetic gradients exceeding about 600 nT/m

Monimas 1072
\ul\-ulbl. LI I J}

- -Large volumes of data can be acquired quickly with modern magnetometers, and the
Tt T "LiEﬂ* signattn'es front strong magnetic sources such as meiallic objects make magnetometers
B - - ~—effective in their search. -The magnetic method has been effectively used to delineate old
 waste sites and to search for oil wells, drums, tanks, pipes, and buried metallic debris. The
method is also useful for searching for magnetic ore bodies, delineating basement rock, and
mapping subsurface geology characterized by volcanic or mafic rocks.

ELECTROMAGNETIC METHODS

[
i'n.'H

- Electromagnetic induction equipment used during this investigation consisted of a
Metrofevh Model 810 utility locator (a trademark of Metrotech Corporation), a Radio
Detection Model RD-400 utility locator (RD-400) (a trademark of Radio Detection
Corporation), a Fisher TW-6 metal detector (a trademark of Fisher Corporation), and a
terrain conductivity meter (EM-31) with a digital data logger.

- oo eemo - - - The Metrotech and RD-460 line tracers-are -specifically designed io accurately locate
---and-delineate-underground pipes and utilities. A transmitter emits a radio frequency signal
that induces a secondary EM field in nearby utilities. A receiver unit measures the signal
mn e sffengtln of this secondaryfield and emits an audible response to-allow the precise location
- --—---__and tracing of the pipe, cable, or other conductor in which the signal is induced. If the
ut111ty is accessible, the source signal can be directly applied to it, making the secondary field
— —— — - much-larger and more readily measured. These line tracers are effective in locating long
e me;.ali ic. objects. A Fisher TW-6 metal detector was used to find smaller metallic objects and
.- to-3id in-the accurate delineation of pits-during field verification. - The TW-6 has a
transmitter and a receiver at the ends of a short boom. -The transmitter induces an EM field,
--oo-- - penerating currents i flow when good conductors are encountered in the subsurface. These
- . currents generate secondary fields that are measured by the receiver when the conductor is
crossed.

1.2.2 Electromagnetic Induction Methods

The EM-31 has a transmitter coil mounted at one end and a receiver coil at the other
—— - — - —end-of a 12-ft-long plastic boom. - An audio frequency alternating current is applied to the
"o tramsriitter coil, causing the coil to radiate a primary electromagnenc (EM) field. As
sz - deseribed - by Faraday s daw-of induction; this time-varying magietic field induces eddy
- ------lrrents in-conductive materials- in-the-subsurface. These eddy currents have an associated
secondary magnetic field with a strength and phase shift (relative to the primary field) that
~-depend on the conductivity of the medium. -The receiver coil-measures the resultant effect of
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~both-primary-and -secondary- fields... By comparing the signal at the receiver to that at the
transmitter, the instrument records the component of the secondary field in-phase (in-phase)
and 90 degrees out-of-phase (quadrature) with the primary field.

Most geologic materials are poor conductors. The flow of current through the
material takes place in the pore fluids (Keller and Frischknecht 1966); as such, conductivity
is predominantly a function of soil type, porosity, permeability, pore fluid ion content, and

= - ———-degree of saturation. The EM-31 is calibrated so that the out-of-phase component is
o e eonverted to-elecirical conductivity in units of millisiemens per meter (mS/m) (McNetll
"=~ 1980). The in-phase component ‘is tead in paris per thousand (ppt) of the primary EM field
and is generally adjusted in the field to read zero response over background materials.

The depth of penetration for EM induction instruments depends on the transmitter/
" receiver separation and coil orientation (McNeiil 1980). The EM-31 has an effective
—exploration depth of about-18 ft-when cperating-in the vertical dipole mode (horizontal coils).
In this mode, the maximum instrument response results from materials at a depth about two-
fifths the coil spacing (about 2 ft below ground surface with the instrument at the normal
== grerating height of about 3 ft), providing that no large metallic features such as tanks,
- ---- drums, pipes, and reinforced concrete are present. A single buried drum typically can be
- __located to depths of about 5 ft, whereas clusters of drums can be Iocated to significantiy

el H L

greater depths if background noise is limited or negligible. The EM-31 has an effective
exploration depth of about 9 ft when operating in the horizontal dipole mode (vertical coils)
and is most sensitive to materials immediately beneath the ground surface.

—The-EM-31-generally- must pass-over -or very-near 1o-a buried-metallic-ebject- to-detect
it. Both the out-of-phase and in-phase components exhibit a characteristic anomaly over
near-surface metallic conductors. This anomaly consists of a narrow zone having strong
negative amplitudc centered over the target and a broader lobe of weaker, positive amplitude

- s w= o either side of-the target - For fong,-linear-conductors: such :as-pipelines, the characteristic
anomaly is as described when the axis of the coil (instrument boom) is at an angle to the
---------- - --.conductor. . -However, when the instrument boom is oriented. parallel to the conductor, a
: - nacitiyva amniinida anomalv ic obhiained

FPYoikl ¥iw Cl.l.l.ltllll.“u\-v “llUllluLJ b Lk Rt o

sm e BRE gppteations include -mapping-conductive groundwaicy contaminant plumes i
shallow aquifers and delineating oil brine plts landfill boundaries; buried plpes <a bl es,
seniomnnse. Grums; tanksy dnd pits-and trenches containing biried mefaiiic’ anir nonmetailic debris.

e e o2 2,0. RESULTS. OF GEOPHYSICAL SURVEYS

2.1 SITE PSN-04 (NORTH)

* Interpretation of the geophysical data for site PSN-04 (north) is summarized in
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-No-anomalies indicative gmflcant amounts of bur1ed metalllc debris are ev1dcnt

- that appear-to- be assecmteu Whﬂ subsurface- gEUIGg_‘y’ are evident on the contour maps of

' conductmty A decrease in conduct1v1ty occurs over a soil mound (topographic high) and an

-increase in conductivity occurs in a tOpugrdpm(, depression, mmcatmg that a geologic unit

- —with higher-copductivity than the gverlving layer occurs-in-the shallow subsurface. Another
__anomaly, labeled A-1, is indicative of a smaill metallic object buried at shallow depth.

" Interpretation of the geophysical data for site PSN-04 (south) is summarized in

-~ -First,-an anomaly caused by a wuuﬁmﬁu—COﬂCrete pad located lmmedxatcly south of the

--SUEYeY-3rea-is-apparcnt onthe contour maps of both magnetic and EM-31 data. _Second, a

~-northeast-trending buried pipe appears as an anomaly on contour maps of both magnetic and
--EM-31 conductivity data.. This pipe is not-apparent on contour maps of EM-31 in-phase
co*npsnen%da{a -The-pipe ‘was accurately ‘traced -and marked at the site using-an EM utility
- locater- Fimally, an anomaly indicative ef a buried metallic -object, possibly a vault, is

~--evident-at-the-central portion-of the pipe. in the contour maps of both magnetic and EM-31

W AL Lllué‘l\nl.lh Lo ¥ L

conductivity and in-phase component data and is labeled anomaly A-1.

2.3 SITE PSN-04 (EAST)

Interpretation of the geophysical data for site PSN-04 (east) is summarized in
Figure E-3.

e

One afiomaly indicative of buried metailic debris is apparent_on_the contour maps of

_..magnetic and EM-31 data. . This anomaly,. labeled A-1, appears to be caused by a trench

= LART L, G pvsLe AN

containing metallic debris. Partially buried barbed wire and wood debris on the surface
indicate that the top of the debris is immediately below ground surface. With the exception
of a.small anomaly-on-the southern beundary of the site-eaused by a large roll of barbed wire

==lying-0a the surface, no other anomalies are apparent on the contour maps of magnetic data.
- In-addition, no-other- EM-31 in=phase component anomalies are apparent on the contour

maps. “EM-31 conduciiviiy data are highly variable across the site, most likely due to a

__ combination of changing subsurface . geology and elevation changes. In the eastern portion of

_____ kAl pINSE AN

-——-———the-site, conductivity decreases over topographic highs and increases over depressions as a

--resuli-of-changes-in relative -distance to-a-finc-grained-subsurface - srea!t:rg:tc layer.— Amincrease

it EGnﬂdC[lVl[y in-the-western: pﬁft’rﬂn of the site is-associated-with an increase in siope and

-~ ALl [P [ A‘A,,,,,i
=cts changing geologic maierials.
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- Interpretation of the gcophvszca ata for site PSN-04 (south) is summarized in

s S B RS RGTaHES T ate-probably caused by trenches containing metallic debris are
—-.- evident on the contour maps of magnetic data and are labeled as anomalies A-1 through A-3.
Anomalies A-1 and A-2 are associated with topographic depressions exhibiting stressed
~————- - vegetation. Soil stockpiles are located at the northeastern end of these features, indicating
that the depressmns may be the result of past excavation. Only very slight positive
— -~ - anomalies-are evident over these trenches on the EM-31 in-phase component contour maps.
EM-31 conductivity data are highly variable within the survey area, most likely due to
changing subsurface geology. A linear-zone of higher conductivity correiates with anormaiy
A-1 on the magnetic and in-phase component contour maps, and a linear zone of lower
apparent conductivity correlates with anomaly A-3. The trench associated with anomaly A-2
- oni"the contour maps of magnetic and EM-31 in-phase component data is not evident on the

i:;jj contour maps of conductivity. The minimal EM-31 response to the three trenches suggests
s that the top of metallic debris may be at depths of more than 3 ft in the trenches.

--Nenmetallic debris and- minor amounts- of metallic debris may be present at shallower depths.
Although no significant magnetic or EM-31 anomalies are associated with an area of stressed

~_vegetation observed between anomalies A-2 and A-3, the stressed vegetation may be due to
disposal of nonmetallic materials near the surface or in a trench.

~ Interpretation of the geophysical data for site H-06-H (east) is summarized in
Figure E-5.

A total of 15 anomalies indicative of buried metallic debris are evident on the contour
ISR o Imans o fmaﬁnetiﬁﬁnd/"OfEM-z1da{a Anomalies-A-1 1, A2 A 1,A4, A 5 A7 AS
- " - As13rand A-14-aré caused by pits contaming ncar-surface metallic-debris. - These pits-were
-field-checked with the EM-31 and staked after preliminary data processing; they range in size
L .f.rem about 5.by. 5 ft to about.15_by 30_ft__Pits. A-1 and A-2 are evident as relatively high-
amplitude magnetic anomalies but only low-amplitude EM-31 anomalies. The low-amplitude
EM-31 response over these pits may indicate metallic debris buried at depths of 3 ft or more
or may be simply a function of the location of the survey lines relative to the buried metallic
" debris. Pits A-3, A-7, and A-8 are evident as high-amplitude magnetic and EM-31 anomal-
ies and, therefore, most likely contain relatively near-surface metallic debris. Pits A-4, A-5,
- A-10..and A-14 are.evident-as weak magnetic and EM-31 anomalies. These anomalies are
relatively small and may be indicative of only minor amounts of metallic debris or the
- am-pl'tuf'ﬂs of these anomalies may be a function of the measurement station locations relative

PRSI oo _..¢ frmtamte

TTeroTmrinoL L LU [_{i\., pﬂ:'ﬁ [d‘i.ﬂ.\-.t I.hdli UL UIc tJlIy SULICLILS.

---Anomaly -A-9,-which-is enly-clearly-visible-on the contour maps of EM-31 data
collected along east-west lines, is caused by a number of partially buried, liquid-bearing paint

tlﬂ
I



<ans-on the side-of-a small depressed area. Anomalies A-13 and A-15 are very small and
appear to be caused by single buried metallic object or possibly a very small pit (<35 by
oo St containing ‘metallic debris. Anomaly A-13718 apparent on contour maps of both
- ‘magnetic and EM-31 data, and A-135 is visible on the contour maps of magnetic data.
o wreAnomalies-A6, A1l and ‘A-<12-have-high amplitudes onconiour maps of both magnetic and
--EM-31 data and.are caused bv laree trenches containing buried metallic and nonmetallic
debris. These trenches were accurately delineated with the EM-31 after preliminary field
T T oo ﬂmproc: sing-had been completed. - Trenches A-6 and A-i2, both of which probably
- contain significant amounts of near-surface metallic debris, are about 15 by 60 ft and 15 by

40 fi, respectively. Trench A-11 is the most predominant anomalous zone on the site,

Deuneatmg this feature with the EM-31 indicated that the trench extends approximately 175
:,ﬁ,nonh of the site and may have a total length of about 325 ft. Significant portions of the
“trench-may-contaim predominantly -nonmetallic debris. - Reevaluation of the geophysical data

.- indicated-that-the-trench-may-extend- south to include anomalies A-10 and A-7.

e oA EEEDEETAtiON Of thee geophvsical data for site H-06-H (west) is summarized in
blgure E-6. '

" A total 6f 22 anomalies possibly caused by buried metallic debris were identified
-~ during the geophysical investigation at this site. - Although almost all of the anomalies are
-apparent on the contour-maps of magnetic dafa Tnany-are-not-evident on the contour maps of
--EM-3] data; however,.most.of the anomaly sources were Jocated -and delineated: with the
EM-31 during the field verification phase. The sources of many of the anomalies not evident
.on.the EM-31 contour maps were found between survey lines. Many small pits or buried

---—metalhe-objects onsite may not have been located during this survey because magnetic and
_Eu_:r éataj %re—acquifed Gng lines spaced 30 ft —apa—*t'—'howeve"f—a—}l—{arge pm and *trenches

Fam ﬂ&‘:&&ﬁlﬂ‘g thig-survey, many-of the conclusions nade as-to-the- el’ara;.terxsﬁw of the
anomalies are derived from notes taken during the field verification of anomalies instead of
from the characteristics of the anomalies observed on the contour maps.

e 10 facilitate. discussion, the. anomalies are grouped into several categories as follows:
B - those caused. byirﬂnchr.q {longest dimension exceedm,q approximately 50 ft), those caused by
S e m ""gs p:!.s { d'_f_ncgszens f:.rceﬂdzrg about 20- b}t 20 ft) those caused- bj gmall pits \uimensians

ob;ects

s m me nans = AROTRAHES A2 A=5-AT; A-16; and A-15 are caused by trenches cuntaining metallic
e _ " and nonmetaliic debris.” Trench A-2 generatéd oniy two small magnetic and EM-31
- ...anomalies. .However, stressed. vegetation, a slight topographic depression/subsidence, and
scattered glass fragments and bottles on the surface indicate that the trench encompasses an
-area Jarger than suggested by the anomalies. The trench is thought to contain predominantly
' .:.'._.,,.._,;,,,,,,,nnn.rnctalug debuis, .and the boundary probably coincides with-the stressed - vegetation and
- topographic ‘depression. “Trench'A-5 is evident as high-amplitude magnetic and EM-31
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anomalies and probably contains significant amounts of near-surface metallic debris.
Metallic debris is exposed at the surface in some portions of this trench. Field verification
of anomaly A-7 indicated that some areas of the trench likely contain high concentrations of
metallic debris and other areas contain predominantly nonmetallic debris. Trench A-16 is
apparent on contour maps of both magnetic and EM-31 data, indicating that it probably
contains significant amounts of near-surface metallic debris. Trench A-19 generated a high-
amplitude magnetic anomaly but only weak EM-31 anomalies. The trench was difficult to
delineate with the EM-31; as a result, stressed vegetation and slight subsidence were used as
L guides in staking the trench. The metallic debris causing the magnetic anomalies may be at
dep-ths exceeding 4 ft, and the trench may- contain significant amounts of nonmetallic debris.

s Anomalies A-1, A-4, A-12, A-13, and A-17 are caused by large pits containing
'buried metailic debris Field verification of these anomalies indicated the following-
A-12 and A-13 appear to contain only minor amounts of metallic debris, but may contam
- significant amounts of nonmetallic debris; and (3) pit A-17 contains near-surface metallic

- S

Anomalies A-6, A-8, A-10, A-11, A-15, and A-20 are caused by small pits containing
"netaﬂic debris - Metallic-debris- is-exposed at the surface in pits A-6 and A-8.

- - Field checking of magnetic and/or EM-31 anomalies A-3, A-9, A-14, A-18, A-21,
“and A-22 with the EM-31 indicated that they are most likely caused by smaii buried metallic
I "*’*‘”’e’h_}ects “Many more stalt features like these may be present at the 't but may not have
- been tocated because of the course-line spacing used during this investigation.

2.7 SITE H-83-L
Interpretation of the geophysical data for site H-83-L is summarized in Figure E-7.

Seven anomalies labeled A-1 through A-7 are evident on contour maps of magnetic
. __and/or EM-31 data. In general, ail magnetic and EM-31 anomalies were field checked,
delineated with the EM-31, and marked with stakes and flagging.

" A-1 is evidenced by strong magnetic but relatively weak EM-31anomalies.  This
~~anomaly coincides with two smaii depressions and is probably caused by a trench containing
" metailic debris. A-Z and A-3 are indicated by strong magnetic and EM-31 anomalies.
"7 77 Anonmaly A-2is associated with a topographic depression and is caused by a trench
B '"containing metallic debris.-No apparent surface diswrbances are associated with anomaly
- A=3, -which also-appears-to-be-caused-by a trench-centaining -metallic debris. Anomaly A-4,
"~ which is apparent only on the contour maps of EM-31 conductivity, is associated with a

- ’""s'ri:ght*fo—ﬁegfiiﬁc—deﬁreésidﬁ':'W’rien passing through’ the depression, the EM-31 is cioser to

e i . _shight increasé in eonductivny. “This anomaly was staked in the fieid because a 1arge ‘amount
of surface metallic objects such as drums and metal pails were removed from the depressed
- area prior to conducting the geophysical survey, indicating possibie contamination of near-

E-9



-~ == —gurface soils..-Anomaly-A-5-is-evident-on contour-maps of both magnetic and EM-31 data.
-~ —Apiece-of buried steel cable is exposed at the surface, and the anomaly likely results from a

= - contour maps of both magnetic and EM-31 data, was caused by approximately 20 1-quart
containers of oil discovered under a pile of wood. Most of these containers contain liquid,
o= -o=- and no evidente of subsurfacedisposal was found at this location. “Anomaly A-7 is a low-
: -~~~ - ~amplifude anomaly that occurs only on the coniour map of in-phase component for southeast-
northwest survey lines. This anomaly is likely caused by a small object buried in the shallow

- R & oEm st - - -3 - P - i i i i
----- - Surface. This ancmaly was not field checked or staked.
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F1gu1'e E-1. Site Map with Geophy51cal Interpretatlon
) ‘Site PSN-04 (North) Wahiuke Slope.
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Figure E-2. Site Map with Geophysical Interpretation
_---Site- PSN-04-(South) Wahluke Slope
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Figure E-3. Site Map with Geophysical Interpretation
Site PSN-04 (East) Wahluke Slope.
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e e e Frgure E-4.-Site Map withrGeophiysical inierpretaiion
Site PSN-04 (West) Wahluke Slope.
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Figure E-5. Site Map with Geophysic
Site H-06-H (East) Wahluke
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Figure E-6. Site Map with Geophysical Interpretation
Site H-06-H (West) Wahluke Slope.
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~ Figure E-7. Site Map with Geophysical Interpretation
Site H-83-L. Wahluke Slope.
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APPENDIX F

NIKE MISSILE BATTERY HISTORICAL OVERVIEW
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1.0 NIKE PROGRAM BACKGROUND

"Theé Historical Overview of the Nike Missiie System (McMaster et al. 1984) was the
© ——— main source of background material regarding the history of the Nike program. Portions of

" this overview are summarized herein to provide proper background information regarding the
Nike program.

Nike Ajax and Nike Hercules missiles were deployed by the U.S. Army throughout
. ______the continental United States (CONUS) to protect major metropolitan areas and strategic
military installations from aerial attack. The Nike system was generally in place in the time
~* frame encompassing the éarly 1950s to the mid 1970s.  Mantenance of the missile batteries
in a combat-ready status required the storage, handling; and-disposal-of missile components
e qs wellas solvents; fuels, hydraulie fluids, -paints; and other materials required for support

- Fsstinee
TUIICLIONS.

. with the object‘ ¢ of forming an air defense system capable of engaging high speed
== - = - yaneuverable iargeis at greater ranges than the conventional artillery available at that time.
i The research and development program for the Nike system became accelerated in the early
T T -"19505-with-initial--fdided- missiles-becoming -operational-for the-first time in 1954 when

- ‘combat-ready missiles (known as Nike Ajax) were deployed. - Conventional an..ahcraft gun

Initial development studies began on the system right after the end of World War II,

7 7~ umits were outnumbered by Nike Ajax units by December 1956, -and-the-conversion to guided
o " missiles was completed by mid i958.
eimiee e - —.During the period of its operational life, the Nike Ajax system remained essentially

unchanged. However, a second generation Nike system, to be named Nike Hercules, was
~--under-development by-the mid 1950s. Nike Ajax batteries were similar in design and
construction with all units having similar operatlonal components. Minimal field changes
~were made during the operational life of the Nike Ajax system. These were limited to minor
oo —onc.€QUipmentmodifications to improve operational efficiency. . Beginning in late 1958, seiected
T " Nike Ajax batteries began conversion to the more advanced Nike Hercuies system.

_ However, it was not until early 1964, that the last Nike Ajax battery was deactivated and the
iichiewato oL giitive-Operational systemi deployed the-Nike Hereules' missile.- The primary role of the Nike
i - *-Hercules systérii was its ability to attack highspeed, high-flying aircraft formations with a
-~ single miclear warhiead. Another significant advancement concerned the nature of the rocket

--fuels. - The Nike-Ajax system-used-liquid fuels which were highly toxic.and had to be
handled with extreme care. The Nike Hercules missiles made more use of solid fuel which
significantly simplified the fueling and maintenance operations of the missile system. The
initial design guidelines for the Nike Hercules missile provided for maximum use of proven
components from the Nike Ajax program and stipulated that both missiles must be compatible
with all sets of ground and launching equipment. Therefore, a minimal amount of
modification of the battery units was required to convert from the Nike Ajax to the Nike
Hercules system.

E-3
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T T - During its term of service i the field, the Nike Hercules system underwent numerous
B design modifications. As originally conceived, the system was known as basic Hercules,
----- ~ However several improvement programs were subsequently implemented to keep the system
sl = Upeto-date:. - The-design modifications primarily drovided improved target tracking, guidance,
- ~and-interception-capabilities by -modifying or replacing radar-and-electronic-equipment.
_ . However, these modifications to the missile system did not produce any significant change in
--— - the-battery-configuration.
-~~~ ——— — -~ —Notali Hercules batteries were retrofiited for the new equipment, because of budget
- —-.—. - limitations. Guidelines provided for retrofitting of certain batteries within any particular
<o _defense area, based on the number_of batteries located in that defense. area.. Hence, the field
. meneeee= deployment within-a-single defense-area in- the early -1960s-may-have-included Ajax, basic

T!‘_-.___rl__ PRI, . SR b
Hercules, and improved Hercules batteries.

- o oo - - Nike Zeus; the-third generation missile of the Nike program, was the first missile

- - =="=-—{jevejoped in"the United -Staies -that-was designed to-defend against interconiinenial baiitstic

) “missiles. However, Nike Zeus was never approved. for production or deployment as a
tactical system.

e In-1062, the Army began transferring operation of certain Nike battertes to National
.. Guard units... Shortly thereafter; deactivation of Nike batteries began, By 1970, the Army

had deactivated most CONUS Nike sites. National Guard units continued to maintain a few

.. ...sites until the late 1970s.._Some. Nike. equipment -is-still retained-in Ft. Bliss, Texas, for the

© " purpose of training troops from other North Atlantic Treaty Organization countries that still

S~~~ 2.6 NIKE PROGRAM MILITARY ORGANIZATION

2.1 NATIONAL AIR DEFENSE ORGANIZATION

~——~Background information for this section was taken directly from the historical

e s = -gyerview-and was-substantiated during sile operator interviews, with minor modifications.
The development of a missile-based air defense system (Nike) was paralleled by changes in
_ . comrmand structire 1n the defefise organization, beginning in July 1950. At that time, the

i R ILLL VLSS

e smeegrganized UsS . Army -Antiaircraft Command (ARAACOM) located at Ent Air Force Base in
- -----LColorade Springs, -Colerade.-The- installation-of Nike Ajax batteries beginning in 1953, led
—ooo oo to further reorganization of the Continental Air Defense structure and the Army’s anti-
- ~* --aireraft miissions and organizatiom. -On September 1, 1954, ARAACOM and corresponding
———-——-__ elements in the U.S. Air Force and the U.S, Navy were combined to form the Continental
_ . == - cAdn Defense Command (CONAD) at-Colorado Springs under-the directionof the Joint Chiefs
of Staff, In 1951, the Army’s air defense responsibility within CONUS was defined. as point

i £ Lo can @

BRI air defense by missiles ired from the ground to aerial targets not more than 100 mi away.
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o Point-defense was-1o inclide “geographical areas; Cities; and Vital instaliations that Couid be
defended by missile units which received their guidance information from radars near

- launching site” and-alse was-to-include the responsibility of a ground commander for air

~ protection of his forces:— To represent this expanded, all- missile-role more clearly,
o "_-_- - ARAACOM was redesignated. the U.S. Army Air Defense Command (ARADCOM) on

March 21, 1957.

Further development on a national scale occurred in September 1957 when the North
American Air Defense Command (NORAD) was formed to combine air defense capabilities
- of Canada and United States under one Commander in Chief, who also headed CONAD.
7 Like CONAD, NORAD elements in the United States report directly to the Joimt Chiefs of
e e Gtaff Al Army ARADCOM -units were placed-under- the -operatienal control of NORAD
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- program had essentiaily been disbanded in CONUS.
o
L 2.2 NIKE SYSTEM ORGANIZATION
e
- "~ ~The basic operatiomal unit of a-Nike site was the-battery. The battery was
g commanded by an Army Captain. On a specific site, the battery was subdivided into six

elements. These are listed below, followed by a brief mission statement:

T TTITTTTTTTTTTTTLT Headquarters Section: The headquarters section was responsible for the
operational and administrative control of personnel and equipment.

2. Communications Section: The communications section was responsible for
" instaiiing and maintaining noncommercial communication nets and operating
~Tothe commercial communication neis within the battery
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Con 1: The fire control platoon was responsible for the

~operation and maintenance f fire control equipment in the integrated fire
control (IFC) area.

~ 4. Launching Platoon: The launching platoon had administrative control over one
<o e - — - = faunching platoon headquariers and three launching sections.

e oo -5, . Launching Platoon Headguarters: The launching piatoon headquarters was
- - -responsible for the operation and training of three launching sections. It

o= —-gomtained persennel who assembled, tested, and performed organizational
--- - —- - naintenance -on-the Nike missile-and. maintained the rounds at the launching

section.
T »-uﬁu— -Laupching Section:.- The three.launching sections were responsible for the
T T T ""preparanon of the missileand booster for firing after they were delivered to
" the Taunching section from the assembly and test area. In addition, they

performed thc routine nontechnical tests, checks, adjustments, and
organizational maintenance.
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~ -+ — . The next organizational unit above the battery was the battalion. Generally, there
were four batteries in each battalion. The battalion was typically commanded by a
The hattahon generallv eon31sted of a headquarters and headquarters
In addition, any motorpool maintenance
actlvmes other than the most routmes were performed at the battalion level.

et e e oan e T

oo o s Liettenant. g.unuu;;, .

The battalion headquarters and headquarters battery comprised the following seven

Baitery Headquarters
Battalion Administration Su
- Operation and Inteiligence

Battalion Motor and Maintenance Section

LLLARILSLL LFVALILWL/L liwd
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ppl Section

Section
Sect!

LV

=~ O L tf)il b3

7 and Service Section.

- The Asembly and Service Section was a team of technical experts who supervised and
‘assisted in the assembly, testing, and performance of organizational maintenance on missiles
" “and boosters.

__This level was usually_
Oﬁph&ﬂ only Nike battalions reporting o

- —entities- repcmﬁg, to-it besides Nike baaahons.
1isiiaily commarided by a Brigadier Gereral or a
a number.of different types-of military units

As the number of United States military units

R Uit@ﬁit&fﬁ‘%ffcgiﬂﬁs “The. 1eg 00 Was
—on_.. =iz Major General. _The. region.could have a

Nike groups

nrting tn it nther than

Tem— s - “""""""“rep\.u.n.uAE L AL WLiiwd Ll..ll.l.‘.

. The organizational unit above the ba
commande d

talion fevel consisted of either a group or a

either a Colonel or a Brigadier General. A
‘whereas a brigade could have other military
The group or brigade level was organized

creased-or decreased, the number of regions also changed. The maximum number of

- regions that constituted the division of the United States military organization was six. The

__regions

253

reported to ARADCOM .at Ent Air. Force Base in Colorado. This organizational

- structure-basicatly-functioned-during the period of the maximum activity of the Nike program

during the mid 1960s.

As was previously stated, ARADCOM was disbanded in 1975.

oo 3.0 NIKE BATTERY DESCRIPTION

3.1 BATTERY LAYOUT

- ANike site typically f

Wl LIDAD WAL Ul. l. Yy

Aoncictad Af hwn

separate and distinct operating units. These

mcluded the launcher area and the IFC area. The launcher area was generally located on
approxunately 40 to 60 acres of land, aIthough each site could vary significantly in size and

.-ghape .-

ze from 10 to 50 acres.

-The IFC-area, generally ranged-in si
were -either-incorporated as part of the launcher area of the IFC area, or a third separate and

_distinct facility area was constructed. The launcher area and the IFC area would

The barracks facilities

generally
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-belocated 1-to 2 mi apart to facilitate necessary distance and equipment restrictions that
involved the successful interaction of the two areas.

The layout of structafes within each area appears i have been site specific, although
y pp p

““gach site appeared to have certain structures in common. Figures F-1 and F-2 illustrate a
-~ - - generalized Nike launcher area and a generalized Nike IFC area. These figures illustrate the

structural units that appeared to be common to tost batteries aithougit their general location
to each other could vary significantly. For the launcher area, the key structural units include
the missile assembly building, the warhead building, and the three magazine (missile
“storage)/iaunch umits: - The IFC-area generally inctuded-the- tadar units,-the generator _

~building; general storage and supply buildings, “and in most cases, the motorpool. . At some

cites. the motornool could have been located at the launcher area. In many cases, the IFC

WARWLY ) LRAw ARAASwAr e oo e s Smo 2SS

-area also had facilities for administration and barracks. - Generally, the administration and
barracks -areas ‘were- located at-the IFC area; however, on occasion they were located at the
launcher area or on a separate parcel of land. These sites also generally included a number

=offorme-of-wasic-disposal-includiag sump-snd Jraining systems; -seepage pits, septic tanks

with infiltration wells for liquid waste disposal, and occasionally onsite landfills.

3.2 GENERAL UNIT OPERATIONS

~---=-The {auncher area of a Nike site" was the” locarion where the missiles and warheads

" ‘were assembled, maintained, and prepared for firing. The missiles arrived at the site-

disassembled into 13 specific components. All operations necessary to make the missiles
flight ready were then conducted in specific locations in the launcher area. These operations
as they applied fo contamination are discussed in Chapters 4 and 5. In general, routine
“maintenance and-checking procedures were performed-on-the missile-at-the-launcher area.
However, oii 4 petiodic basis missiles were returned to-the baitalion support shop for more
detailed maintenance and service checking. It is estimated that approximately

30 missiles per year were sent from the battery launch area to the battalion support shop. It

~~—was also common practice to randomly select certain missiles to be returned to one of the

three national depot areas for more complete maintenance and service checking operations.

- -~ - - The paticnal depots were located at Letterkenny, Pennsylvania; Tooele, Utah; and Pueblo,

Colorado.

" "Approximately 10 missiles per year were sent from a particular battalion to depot.
Any shipping of the missile required it to be totally disassembled into its 13 component parts,
packed in its original crates, and shipped. This was done at the battery missile assembly
building. It was also routine practice for the personnel of 4 particular battery to be sent to
McGregor Range in southern New Mexico for test firing practice about once a year. When
-this occurred, the radar units were disassembled at the battery location for major maintenance
and service checking.

F-7
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Figure F-1. Site Plan Launcher Area (typical).
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Figure F-2. Site Plan Integrated Launch Control Area.
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3.2.2 Ir.tegrated Fire Control Area

_ _The IFC area at a site contained all the radar, guidance, electronic, and
mmm'mm-hnm equipment needed- te- identify incoming targets, launch missiles, and direct

WwASRAAR AL ERNAARENS

- missiles in-flight. - These operations as they applied to contamination are discussed in

Y A Ny -l &
\.alldPl.Clb "I' ana 5.

T -~ Because of the nature of site operations, several individual source areas exist for

emneres e DEtentiol-contamination -on -former Nike-sites:-Some source arcas will be fairly congistent in
the type and degtee of contamination they present; whereas other sources will reflect site-
specific variation.

--—--—=-- - - —-Generalized site diagrams-are presented in Figures F-1 and F-2. The intent of these
ﬁgure_s_is p_"imarllv to indicate the major structural units for reference to areas that could
P sulted in waste.—As previously stated, the location-of these units on-any given site

with the terrain and the generai arrangemeni of facilities.

4.1 GENERAL - WASTE FLUID DISPOSAL S

Probably the most significant general practice that occurred onsite that could lead to
e -CORtAmInation. was-the method of dealing. with- waste fluids. - Standard operating practices
S _ﬂlcj,alcd .thit,.ﬁ&_iﬂ_ﬂljdﬁ were to he accumulated in 1 "“"'Tnh‘“m ~nils; lubricants J:Tfni.\l
- - -barrels; <which-were pericdically transported-to efﬁelal dumps---However; waste-fluids were
_ . _reported to have been disposed of directly to the soil surface on occasion rather than be
- ogransported to- POL -barrels; resulang tn-localized co aami'}aticn. The POL barrel contents
were also reported to have been occasionally dumped in a randem "unofficial” manner,
creating concentrations of waste material in the soil both onsite and offsite. Locations of
_such dumps are predictable only by general site characteristics. This practice was discussgd
~enooo - at-length in-interviews and are- discussed: further relative-to specific site units.

oo e -OPECIAC SUE URLS that-could. have.resulted. in wastc- within the general vicinity of that
unit are described in the next sections.

.- Within the. launcher- area,- three. or-four unit locations can be expected to have the
- highest-probability of contamination. They -were the following:

. missile assembly drainage and seepage systems
. diesel and fuel oil storage tanks
¢  magazine sump seepage system

~.secluded areas adapted to unofficial dumping.
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Three additional areas present some possibility of contamination, however, to a less
significant extent:

- s--— - warheading/fueling area drainage systems
R motor pool (when present)
L

septic systems (when present).

4.2.1 Missile Assembly Drainage and Seepage Systems

- .The missile-assembly. building operations involved the use of various solvents,
anticorrosion products, and paints as the missile was assembled and disassembled. The
building was equipped with a full-length drainage system. Spilled or waste materials could
be washed or dumped into this drainage system.

- The drainage in most cases was a gravity-fed system. Waste materials were washed
out of the building and into a small seepage system consisting of perforated tile or a seepage

~-pit. The construction of the seepage system- was highly variable and reflects features of the
~“ocal terrain and soils: Porous soils required a less elaborate system, since they would

readily facilitate drainage. Pits were excavated and filled with gravel or other coarse fill.

~ Seepage pits would tend to concentrate contaminants, when they were in use. It is also a

possibility that seepage systems were abandoned and replaced on sites with long operating

- higtories; - Therefore;-multiple-pits conld -be present: in the-vicinity of each other.

A number of generators were reportedly used on Nike sites and storage of diesel fuel

““was-considerable: tanks were also used to-store fuel oil for-heating purposes. These tanks

were probably steel, but this could not be documented. It is probable that several tanks were
present at each site, holding up to 5,000 gal each.

Tanks were usually buried underground. They probably leaked hydrocarbons to some
degree into the surrounding soil, due to leakage at connections and possible spillage during
transfer operations. Upon deactivation of the Nike site, some quantities of fuel were
abandoned onsite. 'In many cases, the tanks were never-drained. It is now known that there

~ is-a high probability of tank deterioration and consequent leakage over time. According to

... industry standards, undergronnd storage_tanks have a working life of 10 to 15 years, and
~today, most of these tanks have probably begun leaking, because of corrosion. Thus, buried

tanks could present a problem.

- Within the typical Nike magazine, a floor drainage system permitted waste materials
to be washed to a central sump located under the missile elevator shaft. This sump was

I F-11
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equipped with a pump to deliver water and waste out of the magazine and into a seepage
- - --System. - Solvents, paints, and hydraulic fluid were routinely washed to the sump.

- As with the assembly building seepage system, this probably entailed drainage tiles
e andjor seepage. pits. .The volume of waste matenal handled by the magazine sump was
AR probabijr greater than that-of the-assembiy building, and seepage piis were more likely to be
in use. The arrangement of the seepage system varied with the terrain and the arrangement
of the magazinés and iauncier sections. It is aiso possible that on sites with steep terrain
- sumps were smmlv pumped to a ravine or other watercourse.

c Asnon Adamtod éa N Teafflafolll Thsse i~
ST ’4‘.274‘aee}ﬂi}eﬂ“mcaa QapIca - Cniotnciar Dunmmg

- —~~Dumping of various wasies was reported as common at Nike sites, The prirmary
s _iaci-ﬁr_a:ﬁmﬂg the-inctdence of dumping-wasconvenience.  Ceitain authorized disposal
- - — routes were-available to Nike sites. However, utilization of these disposal routes varied from
site to site. Solid waste could be delivered to municipal landfills, and the Army POL service
e~ 'Was. responsible for removing waste solvents, oils, and paints. - When the landfill was not
convenient or the POL was irregular about their pickup, other methods were used to dispose
of the waste. Rural sites were particularly prone to "unofficial” dumping. Dumping
- reportedly occurred both onsite and offsite. Onsite dumps were secluded locations which
would evade the attention of inspecting military officers. Lakes, ponds, swamps, and ravines
oo - were suited o this purpose. Offsite dumps could-have made use of virtually any nearby
... .._ravine or water.course.. It was reported during site_operator. interviews that ""nofﬂc:al"
dumping, including offsite locations was virtually a daily practice at some rural battery
' ~ locations. There was also use of "unofficial" dumps as well as public landfills at
deactivation, as was learned in site operator interviews.

S Warheading/Fueling Area Drainage System

... The potential for contamination in this area is considered to be less than that found in
" other areas. Liquid fueis were rarely spilied in quantities. The inhibited red fuming nitric

~ acid (IRFNA), unsymmetrical dimethyl bydrazine (IIDMH), and ethylene oxide were

.~ ———_. .. hazardous. volatile materials and were handled very carefully.. It was very rare that

_ __._____.___.quantities of these materials escaped accidentally. No persistent contamination would resuit

from the spillage or leakage due to the extreme reactivity of each.

Battery electrolyte was reportedly discarded in this area as well. Modest amounts of
=z o -— ~lead-may have-been introduced -as a result of this operation. However, it is likely that other

. ..__. .__sources of lead, such as paint, were of much greater magnitude. Sulfates and nitrates in the
warheading/fueling area would be insignificant in the concentrations at which they would
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Nike site motor pools were not extensive. Most motor pool operations were
gpfoﬂnedatme battalion level. However, some minor contamination by solvents, fuels,
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“When barracks were sited o the launcher area, a septic system of significant size was
required. Urban and suburban Nike sites tied into municipal wastewater systems. However
“rural sites required a septic tank and leaching system. Barracks were more often sited at the
_IFC area, along with the battery administration and other facilitics.

”‘“ . _43 INTEGRATED FIRE CONTROL AREA

~ The IFC area was less prone to-chemical tontammatlon than the launcher ared.  The

- maw do

--diversity of eheﬁhca-ls- was- smai}eh and -the primary mission of the IFC radar operation did

not require significant chemical use. The main units of concern with regard to contamination
at the IFC area were the following:

_evatar nnal
oW puul

septic system
~ diesel, fuel oil, and gasoline storage tanks
secluded areas adapted to unofficial dumping.

& 0

4.3.1 Motor Pool

Nike site motor pools did not involve extensive operations. Significant motor pool

- operations- were performed at the battalion location. However, some minor contamination by

solvents, fuels, and lubricants could have occurred. In some cases, motor pools were
equipped with floor drains and a drainage system similar to that of the assembly building in

e e _thedauncher area, Thus, contamination by hydrocarbons and chlorinated hydrocarbon

materials p0551bly occurred in the immediate vicinity of the motor pool.

4.3.2 Septic Systems

——_On-rural sites, onsite wastewater systems composed of septic tanks, distribution

boxes, and leaching areas were used. ~The miajor function of these systems was handling

- sewage. - However, on occasion,-they may have been used to dispose of chemical products,

arid to thai extent they preseni a potertial source of contamination. - i -urbaii situations where

~sewage services were provided by the municipality, this source of contamination would not

be PI’CSCI].L

e F-13
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~— - 77— The-materials most likely to have been disposed of via septic systems are paints and
- .~ ... general domestic cleaning products. - Of these, paints present the only threat of significant
i .. _.£ontamination in the form of oils and metaihc plgments Contamination in this instance

e Leaching fields vary in size accordmg to the number of people using the facility and
?:..ET.?:E?”’*i’f.lheﬂt?ﬁe of soil-at-the site.-Certain soil characteristics require much larger fields than others,
oo - - —depending on-their-ability to purify sewage product.. On Nike sites that were manned for
erura ey SIRARY VEArSyit-is alse- likely-that septic-systems were occasionally replaced.

. _____ 4.3.3 Diesel, Fuel Oil, and Gasoline Storage Tanks
- - == - -Fuel storage tanks-pose-the greatest potential-for-contaminationat the IFC areas.
Tanks were present for diesel-powered generators and trucks, heating oil, and gasoline for
vehicles... As-with the -laungher area, large capacity diesel tanks served emergency power
. generators. - Radar operations required considerable electricity and these generators were
f—*faii'}y*large."—Generatﬁfs"werefrcﬁtine}y tested and leakage and spillage of fuel was common.

.i

" On most sites, depending on ciimatic condition, large volumes of fuel oil were
- .consumed for heating purposes. Barracks and administration facilities were medium-sized
-~ buildings-capable of using thousands-of gallons of fuel aﬁnually Other facilities were also
- — heated.-Separate mess halls-amnd recreational facilities were often present.

- Some gasoline was stored at Nike site motor pools although not in quantities as
oI extens‘ive ﬂ'@“‘hﬁ(ﬁ ﬁﬁF‘l‘I Nivie ‘hi-"!flfl‘ﬂ'ﬁ' A oensrator nnprnnon.

as those used for heating and generaior operai
As discussed previously, underground storage tanks were reported to have leaked

, - - during Nike site operations; however, a greater source of possible contamination was

oo = NAterial remaining in the. tanks after deactivation. In many cases, fuels were not removed at

==~ - the time of deactivation and, over a period-of time,-the-likelihood of leaks from these tanks

g—rews—sagmﬁcanﬂ": T all pro babiiiy, most underground ianks at Nike sites have begun to

vy
~ieak due to deterioration of the tanks.

5.0 POTENTIAL OPERATIONS PRODUCING CONTAMINATION

Virtually all chemical use at Nike sites posed some potential for contamination.
- However, those chemicals used as missile fuels were controlled more strictly than
- - - - -maintenance and other operating-materials-beeause they were known to be toxic. In many
. .-—cases, the missile fuels and igniters are-strong-oxidizers or-reducers, and even incidental
o o~ releases of them would not result in persistent contamination because of their reactivity.
Other Nike operations, including missile and launcher hydraulics and maintenance operations
had considerably greater potential for causing contamination.

b
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S The following fist of operating practices covers all major chemical uses that could

o resuit in §ite contamination. The iist is foiiowed by a discussion of each operation. These
~discussions include mention of the chemicals and materials involved, as well as consideration
of all factors affecting the potential for contamination.

-~ - -~e——Launcher atea:

e 1. missile assembly and disassembly
2.  missile fueling and warheading
3.  missile maintenance and testing

S - 4. general fauncher and magazine maintenance
™ massn

[ |]
]
e's!
e
=%
-
qQ
=%

5. fire control operations maintenance
6.  vehicle maintenance

R P S Oy naratinno:
s IENETax UheLdLLVLLY .

7.  general facilities maintenance
8. wility service
o

r]nnnfﬂrnhnﬁ

5.1.1 Missile Assembly and Disassembly

Missile assembly at Nike sites was conducted in an assembly building located in the
- oo 77~ fauncher area;— All-missile tomponenis were siupped io the sites in metal camsters and
wooden fin crates. Minor chemical use occurred during assembly to remove anticorrosion
compounds and lubricate and seal various parts. In the early phases of the Nike program,
some sanding and grinding of missile parts were conducted to repair defects. However,
these operations were abandoned later in the program and defective parts were returned to

the battalion or depot for repair, or returned to the manufacturer.

e e --Some-painting was alse conducted in the assembly building. This was done on an as-
T necded basis, and battalion commanders could choose to have missiles painted with optional
camoufiage.

Solvents used for missile preparation and cleaning included pétroleum distillates,
chlorinated solvents, and small use of alcohols. Waste solvent could be saved for POL turn-
. _mor, perhaps more often, was washed into drains that had a surface leaching system
~-— - connected. Large quantities of certain solvents would evaporate during use. This
particularly applies to the chlorinated solvents, such as carbon tetrachloride. The effects of
- surface leaching systems on contamination depends greatly on the depth of the system, soil
oo - types, and local climate. Arid, sandy environments encourage further evaporation and rapid
leaching of unevaporated materials. Finer-grained soils (clays or silts) with routine rainfall

I "'—-d-iuCGurage evaylua{luu and decelerate luaChlﬂg of some solvents.



Lubricants, sealants and paints are less adapted to disposal by drainage systems,
. _although this was probably practiced for small quantities of leftover or waste material. Cans
-G yaste -and leftover material were-dumped as solid waste, which was delivered to- local
landfills. Rural sites may have frequently used unofficial dumps for disposal of these
-materials.

e - Missile fueling-and warheading was conducted in a revetted area separate from the
e ass&mbﬁ ‘building. -Puring the early period of the Nike program, when conventional

cice cm—e.. .. warheads were_in service, this area.was open. With the deployment of nuclear warheads, a
S ..wa:hcad..ng..buﬂdmg was constructed and used for these operations.

In this area, missiles were fueled with the various materials and warheading of the
~—  missile was accomplished. The electrical batteries were installed here, as well an certain
- -other delicate structural maintenance. Service and filling of the missile Accessory Power

- cem SUDDLY was often conducted in this area as well

- Fueling with- UDMH, IRFNA, anilines, furfuryi alcohols, and ethylene oxide required
care and presented fire and personnel safety hazards. Their use was governed by fairly strict
—protocol - Turn-into depot for-official disposal -as-ameans-of recycling to-mainiain fresh fuei
" onsite was probably strictly practiced. Environmental contamination was probably limited to
',,,,,ﬂ,,,,mgmemm reieases. . With the exception of aniline and furfuryl alcohol, these materials were
- 4l reactive -and would- diSSipaL&rapld}v -in-soil. - Resulting compounds in most cases would be
-... of low toxicity (nitrate, carbon dioxide, water, and ammonia). Reaction of UDMH and
- IRFNA could generate nitrosamine compounds. However, the likelihood of this occurring

o o be@a‘cﬁ‘eﬁffiai;v’ yu.\..auuuua was Vny reimnoie,

_________ g h)

- -Ethylene oxide-was used as a fuel for the accessory power supply on the missile. It
-~ was maintained and used to test the system periodically. Ethylene oxide was routinely
disposed of onsite via burning or dilution with_water and subseguent surface durnpmg As

ide-wasused in moderateGuantities and is reactive; thus, there is

A -3=14 -\6 S

pﬂi’SiSLﬁm contailination.

T T T l‘iiﬁhlhjlld\i, l;‘d;ylﬂﬁ

~—----— - -virtually- no- possibili

.4:3 %

al o

e et e - - A8 - a§-Other-fuels were concerned, the primary propellants were either
hydrocarbons such as JP-4, or solid materials. JP-4 was used in the sustainer stage of the
e -ow ... Ajax missiles and leakage could present some potential for contamination, All deployed
===~ Hercules missiles utilized seaied solid propeiianis with essentially no potential for release.

_:-—___~I£‘l'€éi{1g’a rhe 3{‘1 -8 Maas}wp utralization-pits-and. eneral surface drainage.

e .....SYStEM. ..Sp.illcd.ha.tt ry _1_ olyte wnuld also cause some light contamination from lead ions
in the solution.
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. ...~ 5,1.3 Missile Maintenance and Testing

-o-mrroorsormrrae Migsile maintenance -was conducted -infour tocations:  the magazine, aboveground at
the launcher, the fueling area, and the assembly building. Refer to Figure F-1 for the
__general location of these units. Where the maintenance took place depended on the specific
__operation. _Simple procedures not involving the fuels or warhead or related elecironics could
_be handled_in the magazine. Other procedures required that the missile be taken

defueled and returned to the assembly building.
Maintenance or repair of corrosion or hydraulic problems were most common.
~- — Certain missile parts were composed of magnesium or magnesium alloys and were very
subject to corrosion. Hydraulic systems needed frequent checks and leakage was not
uncommon.

Removal of corrosion from metal parts was conducted with at least three types of
cleaners. Phosphoric acid in alcohol solution was used for aluminum parts and alodine
.- - powder was used in water for certain-minor cleaning. Most significant was the use of
chromates in the form of chromium trioxide and sodium dichromate. Chromium trioxide is a
- solid material available in 5-1b containers. - This was dissolved in water and used to wash
- oo - - magnesiam and steet: —Sodium dichromate is also-a-solid; but was-dissolved in acids to form
il a pickling solution. Metai parts weré dipped in this soiution. These chromates may have
"~~~ ~beenmused in quantities large enough to-cause contamination. - Chromates are heavy metals,
highly toxic, and, in some cases, are carcinogenic. Solutions used for decorrosion were
e e eeyiidoubtedly wathed infe-sumps-and-altowed (0-ledch into the seil-- It is-also possible that
oo significant-dumping. of .chromium trioxide may have occurred during deactivation. This was
discussed in the interviews.

Cleaning solvents were also used in missileé maintenance. General cleaning and
degreasing used solvents (petroleum distillate), carbon tetrachloride, trichloroethane(s),
- --- perchlorethene, and trichloroethane(s), perchlorethene, and tichloroethene, with minor use of
alcohol and acetone. Chlorinated solvents are preferred degreasers and were heavily used.
-~ Solvents- supplied by-the-depot-were sometimes substituted-and-available excess quantities of
certain solvents may have encouraged their use. Inventories of old solvents continued to be
——-——— - qelivered to Nike sites afier the solvent-was-etiminated from military procureiment.

oo - Perehlorethene -was used- on- Nike sites,-but was previously unreported. This was disciosed in
personal interviews. -

—===~Painting-of misste-componenis also-involved the use of chromiunt and-another
priority pollutant, lead. Zinc chromate paint was used to prime magnesium parts subsequent
to cieaning. Lead-based paint was used for steel. Much of the paint was consumed.
However, wastes resulted from the removal of old paint and unused paint remaining in cans.

" Paint is not well suited to drainage disposal, however, it is likely that some was eliminated in

this manner. More often, leftover paint was disposed of via POL collection or "solid" waste

dumping. Dumping may have been practiced onsite or offsite i unofficial dumps, or else
community landfills may have been used.



Heavy metal contamination from paints may be a problem on Nike sites. However,
e e e ﬁiﬁb}}i’fy- in groundwater 18 limited by -the-paint vehiele-and- the -solubility of the metal ion.

iUl lll._y Ur uic 11

3 ni;e— -ﬂ.—.—Xnvaieﬂ{ chrnme from hromll,m iex de is solJubL, lead za.d chrome n paints 18
groundwater samples even when they are present m smls.

- ------Missile-hydraulic fluid was replaced on-a regular basis, and leakage, particularly of
] Ajax systems,, was common. Used fluid that was drained from the missile may have been
s eoo- . _wasted to the sump, returned to POL, or dumped. Leakage was usually washed 10 the

o d:amagc sump. Unused hydraulic fluid also was dlsposed of, because once a can of fluid

T NTNTPTIEY. (Y anenad it wae niced immediately ar d-nnnnnfl

e S Adreraft-turbine fluid was used for lubricating gears in the missile accessory power
supply system. - This fluid was probably synthetic tricresyl phosphate, which is a moderately

toxic material. This was used in comparatively small quantities, however, some fluid
probably did contaminate Nike sites.

Hydi"‘uuc fluids and paints are composed primarily of petroleum oils. In instances
ere disposed of onsite, persistent contamination would occur.

oo e ___The accessory power supply and hydraulic pumping unit provided critical power for

'“Gﬁﬁﬁ{-‘uncﬁﬁﬁsﬂhfmgﬂie-ﬂlgut- of-a miissile. Boih systems were tested frequently along
--with the electrical systems... Testine of the accessory power supply sometimes utilized a "hot

~run™ in-which the ethylene -oxide fuel-was-actually burned. Hot runs required that the missile
oo Be-out of the -magaziné. - Ethylene oxide was refueled-after the run. - As mentioned earlier,
_ —--_—-----—ethylene oxide waste was disposed -of -via burning or put-into surface water. It is reactive,
and would not have persisted on Nike sites.

oo - Periodic wipe testing- of nuclear-armed missiles and the warheads were conducted for
radiation leakage. Protocol required that rags utilized for these tests be disposed in lead-
iined barreis and delivered for disposai as radioactive waste. ~This protocoi was frequentiy

L not followed, however, and rags were often disposed as regular solid waste. No accounts of

. radiation leakage were identified, and since leakage of this type was taken very seriously and

e - -warheads-strictly- construcied,-it is-unlikely-that rags- wese ever-contaminated by any

e measu*abie amounts of radiation. Interviews confirined this information.

= -~ -=51.4 -General-Launcher-and Magazine Maintenance

oo oo —— .....Maintenance of the structural, mechanical, and hydraulic systems of the launcher and
L1 LIl magazine were. significant chenticai-using operations. "Simiiar (o the maintenance functions
required for the missile, the launcher and magazine required cleaning, painting, and

: o hydraulic work. - Launchers routinely leaked -hydrauiic fluid.-The elevator used to move
~__ missiles up from underground magazines had an extensive hydraulic system.
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Nike sites varied somewhat in their magazine and launcher configuration.

~ Underground magazines were standard, but were impractical in areas with high water tables

(Florida) or permafrost (Alaska). Arrangement of the various facilities was dependent on the

rientation of local terrain.

<

The magazine stored missiles and contained storage racks and a rail system used to
deliver the missiles to the elevator. Once aboveground, the missile was moved on rails to
the launchers. Rail handling of missiles required that all portions of the rails, racks, and
dolly wheels be clean and free of corrosion. The rail system was cleaned with metal brushes

" and solvent. Naphtha-type solvents were routinely used to wipe down the rails, leaving a

light, oily residue coating the surface: ~Painting of the rail structures probably utilized a lead

" mar

- oxide primer followed by a coat of "GI green", per operating manual procedures.

As with the launchers, the missiles also routinely leaked hydraulic fluid and required
routine maintenance. Leaking fluid was washed into surrounding soil. Used fluid that was

- - -drained from the launchers probably was collected. for dumping or disposal by Army POL

personnel. In some instances, disposal to a sump and subsequent subsurface leaching may
_have been practiced.

In the magazine, waste materials (solvents, paints, and hydraulic fluid) were often
washed to the magazine sump located at the bottom of the elevator shaft. Leakage of fluid

_ from elevator hydraulics could produce aconsiderabie volume_for disposai to the suinp,

Hydraulic system "blowouts" occurring during operation of any hydraulic equipment would
uid.

cause instant release of fi

draidrdiian 2w

Hydraulic fluid is a hydrocarbon oil of moderate viscosity. The constituents of
hydraulic fluid, as with other petroleum products, are varied and numerous.

=== =="The primary mission-of the [FC-area was-radar-tracking and missile guidance,

~-Radar; consisting of three systems, did not require extensive chemical use. -Maintenance of

radar was mostly electrical, utilizing small amounts of solvent for cleaning. The high-power

~ ccquisition radar system used a coolant pumping system consisting of an ethylene glycol

.

circuiating system and pump. The ethylene glycol was replaced annually. The pump was oil
lubricated. ]

Z.....__Paint composed.the_most significant chemicai use on the radar systems. IJisposal of
. paint at the IFC.area was limited by the availability of disposal facilitics, Waste paints were
—more likely to be collected and removed for offsite disposal or occasional "unofficial”

Aunmning
cumsing.



eees e .- Hirs contrsloelectronics-alsa.used cortain electronic tubes that conin lrw-leve!

- __ —___._radiation sources in minute_amounts. _ Thf:se tubes were often disposed of indiscriminately in

o e cggrhier portions-of Nike site-operations. - Tubes may-have-been-disposed with solid waste or
- even "tossed” on the ground. In the latter portions of the Nike program, these tubes were

- e —..more strictly controlled.. Dc_spmﬂomhlc onsite disposal, the-volume and hazard of this

. ._..__material is minimal. A probable maximum of six of these tubes per year were discarded in
- this manner, according to site interviews.
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- Limited motor pool operations occurred on Nike sites. An individual Nike battery did
“  "not have responsibility for vehicle maintenance. Vehicles were delivered to the battalion for
all maintenance and service. Occastonal minor service or emergency service may have
- -~ consumed small volumes-of solvents, pamts, and lubricants, sothat minor ¢ontamination in
the area of the motor pool is possibie. “Somie iimited contamination from gasoline is also
possible. It is noted that at some locations, the battery motor pool was located in the
launcher area,

5.3 GENERAL OPERATIONS
5.3.1 General Facilities Maintenance

- Painting and —c}eaning were the only consistent chemical using operations for
- - maintenance of -other-Nike-facilities— Buildings-and- structures were maintained and certain
punitive functions for military personnel consumed paints and cleaning materials. The
L common building paints of the Nike period used lead as a pigment (20 to 30%). Onsite
- disposal of paint was variable. In some cases, ground leaching systems, such as the drainage
at the assembly building, are likely to have been used. "Unofficial" dumping of paint was
also likely. Septic systems may also have been used for disposal to a limited extent.

.. Water-soluble cleaning products are likely to have been discarded via surface disposal
ﬁﬁsﬁe, *flushing”™ to-septic systems;, or grourid feaching systems.  “These products are
eemamerer e oo Uikely £0 pose. contamination problems, however, hecause of the limited quantities used.

o e et - --Pesticides had some use at Nike sites, however, their use was quite variable and
e pfoaaﬂlyd ‘not-pose a serious contamination hazard. Herbicides were used at some Nike
memeem e - S11€8. £0 Maintain vegetation-free areas around site perimeters-and launch areas. The function

gf hic nnee wae nrimarily fira cnntral

Q
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1tilitv Service

o eee T =Nk sites were supported by -certain ongite utilities which pose significant potential
"~ for contamination. A number of generators were used to support emergency operation of the
cm s oo ssite. cinciuding tadar on the IFC area and missile readiness on the launcher area. Generators
N were carefully maintained and routinely tested. Diesel fuel was stored in large quantities for

S EERRSS

generator operation. Fuel was likely to have spilled during transfer and pumping operations.
" Tanks were typicaily located belowground, and remained onsite after deactivation. Tanks
- = = - -probably-leaked-fuel while the site was operated, and fuel left in the tank after deactivation is

AW AT A F Rl

likely to have leaked as the tanks deteriorated.

~emes e e o- Tanks were-also used 4o store- fuel oil-for heating purposes.  Similar problems existed
with these tanks, and quantities of fuel oil also are likely to have contaminated Nike sites.
These tanks could have been located either on the ground surface or belowground.
Quantities of fuel oil and diesel fuel in use on Nike sites consisted of an annual use of

- ~several thonsand pations.The exteni of possible coniamination from these tanks could vary
considerably from site to site. The diesel and fuel oil storage tanks were sited at several

" locations on both the IFC area and the launcher area.

" Waste oils and hydraulic fluid were routinely used to controi vegetation along
underground cable runs. Cable was usually run through shallow, concrete-walled troughs.
Large cables connected the launcher area and the IFC area. Oil was poured in or on the
=« - - - roughs to eliminate vegetation. This produced widespread, but low-level contamination in
both the launcher area and the IFC area.

. _.... Polychlorinated biphenyls (PCB) were also in use at Nike sites in transformers.
Release of PCBs would have been very infrequent since these are sealed units. Occasional
rupture of transformers is possible and would have resulted in contamination with

~_comparatively smail volumes of material. - When deactivation-occurred, transformers
remained onsite and eventual deterioration may also have resulted in some contamination.

J (i

. . 'PCBs are relatively immobile in-soil and contarnination would have been linmted to the area
" in the immediate vicinity of a leaking transformer. The quantities and infrequent release of
PCBs make it unlikely that serious and consistent contamination will be found on Nike sites.

Asbestos was in widespread use at Nike sites for insulation purposes. It is unlikely
that any quantity of asbestos was disposed onsite, since the material remained in place during
operation and would require disposal as a solid waste. Although there is probably little

e - —--—ggbestos - present as-a-ground-contaminant, it is likely to remain onsite in its original form in
* - -buildings, on piping and ductwork, until removed during demolition.

5.3.3 Deactivation

-~ Deactivation protocol, according to stated procedures, does not suggest any source of
---—contamination; however, actual practice-of -deactivation probably -resulted in disposal and/or
- _.._abandonment of considerable volumes of potentially hazardous materials. Specific practices

By
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~ varied significantly from site to site.Used chemical materials were normally returned to the
__ depot at the time of deactivation for credlt on the battalion budget. However, during

- == deactivation, it ofterr proved -expeditious to simply abandon some materials; and partiaily
used or waste material was probably removed by the most efficient means. Dumping in
municipal or "unofficial” dumps was reported to be widely practiced, as revealed in
interviews.

As an example of deactivation procedures at a particular site, an instance of dumping
| __chromijum trioxide (chrome VI) in excess of 100 1b during deactivation was reported in the
-oomo oo interviews.. Waste oils, paints,_and solvents were discarded via sumps and other drainage.
== .. Barrel volumes-of waste-were delivered to [andfills and dumps. Onsite landfilling of waste

probably occurred to some extent. _Any dumping of UDMH canisters would have occurred
at this time. Pesticide dumping in barrel quantities was also reported in the interviews. This
“could present a potentiaily serious, aithough very infrequent, contamination at the dump site.
The serious possibility of contamination resulting from deactivation is difficult to address,
- —however;-because of the high variability of the disposal locations and the quantities of
, ,materiais discarded. ’Any iow-iying ‘areas ’onsite which wouid be secluded from the primary

"ﬁﬂ‘"‘"“n“ and at daactiyatinn l
Upeidlivil diil at utasuivativil, _

e i 6.3 MASTER CONTAMINANTS LIST

6.1 GENERAL

— - === --Based on-the previous analysis of siie operations;the-master list of contaminants is

~-——---_provided, which consists of the potential contaminants of former Nike sites.  As shown in
- =w=-—=—Tables F-1.and-F-2, many different substances. were-found to have potentially- contaminated
“nmwn oo Nike:sites. - Many-of them, however, were not used in quantities that justify evaluation as a
contaminant. Certain other substances that are potenual contaminants were used erratically,

~and-have an-extremely small likelihood of being discovered on Nike sites. Other possible

mazﬂ;map,ts have very brief life expectancies in the environment, and will no longer be”™

from the general mventory and discusses partlcular materials regardmg their likelihood of
- - ---—beng-considered a potential site-contaminant.—The master-list-of contaminants is presented
_as Table F-1. -Table F-2 presents a listing of all "potential" contaminants based on Iocation

o
R nt antrintiac
Vi Awil ¥ ILivD
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__Table F-1, Master Contaminants List.

DR

: A _di:_:__mt'ﬁ'fiféi'_::f‘_:ﬁ" =

COTTo - M - v

i Use Characteristics —

- Disposal-Method

| Benzene -~

Solvent and fuel

Evaporation, drainage, and

constituent leaching. Fuel tank
— — -eﬂl'ﬂﬂe -
Carbon tetrachloride ‘Solvent-— - -——— Evaporaticn, drainage, and
B leaching.

“Chromiunt (chromates, - -- -

chromium {IIL,IV, and V1)

-Decerroding missile
parts

Drainage and leaching.
Surface disposal.

Petroleum hydrocarbons

Fuels, lubricants

Consumed, fuel tank

1rn cemell $4 anil TN
"1 -leaxage, spill to soii, PO

turn-in, drainage and

-1~ leaching, surface disposal.

- Lead | Paints and battery Drainage and leaching,
I electrolyte POL wmn-in.
Perchlorethylene _ Solvent _ . ____ __ 1 Evaporation, drainage, and
- ' leaching.
Toluene 'Solvent and fuel Drainage and leaching.
constituent Fuel tank leakage.
- -1.1,1,1-trichloroethane | Solvent " Evaporation, drainage, and
leaching.
1,1,2-trichloroethane Solvent Evaporation, drainage, and
e leaching.
Trichloroethylene Solvent Evaporation, drainage, and

leaching.
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_ Table F-2. Potential Contaminants for Nike Sites.
I o ATea Activity — Potential Contaminarit
Missile maintenance and assembly area transformer Polychlorinated byphenyls (PCB)
pad '
Missile assembly- area- Petroleum distillaies;

chlorinated solvents; alcohols

Unsymmetrical dimethyl hydrazine (UDMH);

—inhibiied red fuming-niiric acid (IRFNA); aniline;
furfuryl alcohol; ehtylene. oxide;
as IPT fuel (IP-4)

T

L

‘ydrnn':rhnnn one

VWL UVLL] DU

Phosphoric acid; alodine powder; chromium

-{rioxide; sodium-dichromate; peireleum distilla
carbon tetrachloride; trichloroethene;
trichloroethane; alcohol; acetone; paints containing
chromium and lead; missile hydraulic fluid; tricresyl
phosphate

aies,

" General launcher and magazine maintenance

Hydraulic fluid; paints; solvents

Control center operations maintenance

Solvents used for cleaning electrical paris; ethylene

" glycol

Vehicle maintenance

Petroleum, oils, ‘and lubricants

O e L L E ey .
LacHLy TIAGENance -~~~ -~ -

pesticides and herbicides

Transformers (PCBs); above and below ground

Utilities
e stofage tanks used for gasoline or fuel oil; hydraulic
fluid
_Deaciivation Solvents; fuels; paints; asbestos-containing debris




6.2 MASTER LIST OF CONTAMINANTS

- --Each of the substances identified on the master list was used in significant quantities
- e o Nike-sites and has a high probability of causing contamination. Most of the other
' ' materials identified in this investigation were eliminated from consideration since the volume
s -_of usé o1 Nike sites-was smail.-Certain-of the-chemicals-identified in previous investigations
SRR {gﬁg’_‘g:g,*#f_l by-the 1.8, Army Toxic and Hazardous-Materials Agency (USATHAMA) were

B 1+ § mtiuded on the master list. The primary criteria for not including materials on the
- master list included:

e  materials were used only in small quantities

e  materials were used with extreme care such that only minor quantities could
have caused contamination

cevmsneas e materials -were reactive to the environment such that possible contamination
- - from -these materials- would have dissipated rapidly with time.

master list, and of certain
presented in-the following

-

e eeeoo. - BRenzene was mentioned-in IS, Army Manual TM 9-1400-250-15/3. Benzene was

S ' probably in use as a solvent in the early stages of the Nike program and was eliminated from

i ... _updated standard equipment inventories. It remained in the text of the unrevised portions of
the manual. Benzene was removed from military use due to its toxicity, much the same as

-~ was carbon tetrachloride. Benzene is also-a common constituent of other solvents and fuels.
= owes o {Gasolings for exampie - ofien contains significant amounts of benzene, so that Nike site
o contamination from feaking fuel tanks or other solvent use increases the threat of benzene

contamination.

=M

Carbon Tetrachloride

[

.2.
As indicated in previous studies of Nike sites (McMaster et al. 1984), carbon

" -tetrachtoride was used inthe early portions of the Nike program. It is a supertor solvent and
was used extensively for cleaning and degreasing.

Chromium originates on Nike sites in the cleaning materials chromium trioxide and
= = - s dictromate; a8 wetl as I zing chromaie and other paiiis.
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Fueis, nonchlorinated solvents, naphthas, lubricants, paints, and hydraulic fluid all

e f2l1L 0t the _class. of petrolenm hvdrocarbons. .- Recanse there are. thousands.of different but

- .- Similar-hydrocarbops, they are considered as a_group when dealing with contamination from

the matenals mentloned previouslv In sheer quantitv, hydrocarbons _constitute the most

- Lead originates on Nike sites in battery electrolyte and lead-based paints. Paint

~ .-~ —disposat at Nikesites may have caused extensive contamination by lead.

Interviews confirmed the use of perchloroethylene on Nike sites. It was used as a

= '*sﬁn’f‘:ﬁl,, -probably 4fLer carbon tetrachloride use ceased and before the introduction of

- trichioroethene and trichioroethanes. High volume use could be expected during that period.

-~ - .-Toluene was specified as a cieaning solvent for missile components. It is also a

major component of fuels and other solvents.

- §.2.8--1;1;1-Trichloroethane; 1;1;2-Trichiorocthane; and-Trichioroethene

~The useof these soivents-was previously documented by USATHAMA and was

EA o RRenY

[ 7
~ confirmed by this investigation,

6.3 OTHER MATERIALS CONSIDERED

— The materials discussed in the following paragraphs are potential contaminants that

- were not placed on the master list of contaminants for the reasons previously discussed, but
. -which warrant further discussion because-they are mentioned in other source material as

pOSSlDlC contaminants.

6.3.1 Unsymmetrical Dimethyl Hydrazine

UDMH was used in small amounts and stored for use in small sealed canisters.

" UDMH was carefully handled and controlied on Nike sites. Spills very rarely occurred, and

only intentional landfilling would present a contamination situation. In the environment,
U DMH. does not persist, because -of its reactivity.- UDMH will not occur on Nike sites,

______ excepiin sealed canisters, .and will not be. found in water or.soil.samples,



6.3.Z2 Eihyiene Oxide

Ethylene oxide was used throughout the Nike program as a fuel for the accessory
power supply system. This system burned ethylene oxide primarily to power missile
e —guidance bydrauhcs ’Iihé;systéiril was tested periodically with a "hot run.” Waste ethylene
IR :f;:;ifgm wagﬁj{sgﬂqﬁn nl lnum:umu:lv nv nummg or dilution 1n water and onsite dumpmg
Ethylene oxide is a reactive, volatile liquid stored at low temperatures. (It has a boiling
- pointof 11°C.)In-the environment, it decays in a very short time. No ethylene oxide will
remain as a Nike site contaminant.

6.3.3 Aniline and F

L

urfuryi Aicohoi

-~ - - - - These starter- fuels were not used in large quantities and pose very little contamination

6.3.4 JP-4

Lo e JPadtis 3 Rydrocarberfuel: ~Contamination by JP-4.is considered along with other
fuels under the hydrocarbon category.

__6.3.5 Low-Level Radiation

Radiation resulting from electrical tube disposal caused extremely minute

e —.cORtamination with no associated hazard. Leakage from nuclear weapons did not occur to
—the best. of our knawladae

ARLENS VY Lok oy

6.3.6 Inhibited Red Fuming Nitric Acid
- === - [RFNA was an extremely hazardous material that was treated with great respect by
Nike site operators. “Very littie comamination via spiliage occurred. The small amounts that
were spiiled tapidly reacted to-become nifrates. Niiraies occur naturally in soils and are very
--commonly used-as-fertilizer. - There is practically no chance that serious contamination of
Nike sites occurred as a result of the use of IRFNA.

6.3.7 Polychlorinated Biphenyls
— PCBs-were present on-Nike s ui.;}. i "t,-rmanent seaicd electric transformers. Small,
e Lﬁﬁtaﬁ’ﬂﬁ’&tiﬂﬁ res&mfrg -fn'sm PQBS woul be sma}}, lscahzﬂd -unpredictable, and unlikely to
e bgd;scoyered except from visual observation of a_leaking transformer. Therefore, PCBs

7 - were not included in-the master-tist for screening during the preliminary determination phase.
- v XE. PCB contamination is suspected, it will_be investigated on a site-specific basis.

F-27
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6.3.8 Asbestos

-~ Asbestos remains onsite-in its original form in buildings and on piping and ductwork.
Asbestos was.not included on the master list for screening during the preliminary deter-
mination phase.
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LABORATORY ANALYTICAL RESULTS
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i " LOGATION H--83-1./A-2-2 H-—-i83-L/A--2 -3 H—E3-L/A=1-3 H-B3-L =32 H- B3 ~L /M =3 H—B83 -l /8 —4.—1

‘ OIDMNENI‘ITB | 09— 111, 13W--848 @=111t, CLP @11 i, BV -840 o= 114 CLP g1 H, BW— B8, 9— 111, EW-848

! : ‘ ‘
HEFIEICADES (ughg]!
24-D ‘ U 'u u u u u
2,408 u 'u u U u u
245-T U u u u TBA TBA
AP U u u u U u
Dadapon u u U u u vl
Cicumba | u U u u u U
Chohlongprop I ] u u U u
Dinosety u u u u ] W
MCPA u u u u u W
MCPP ‘ ‘ u u u U 3] W
I
ﬁ. PET. |H\13H0::.Amc: NS U u o u 7] W
| -1
| i
FICE,/P owtici:

‘ {uag) I
ODE u 258 150 17 [0 43
o0 . u 244 u u u W
ooT 20 71 35 5aP M 5
Clietdrin u 655 P 38 u u 10
Endrin u T u u u u
Méthonnschior u ieB u 498 u u
Endosu an il u u u U u NA
Alpha Chiordane MNA U NA u MA u
Aroclor 1254 u u u U u u
Gamma ~ BHC (Lindana) U u u U Wy u
Beth—BHC u u u u u u
Endoeultan | u u u u u v

osulfan sulate u ¥] u u (V] u
ndrin katona NA u NA u NA NA
[

|

. ANIONS (ug/g)

F, u u u u 2 u
cL u a 2 " 7 .}
PO4-P u u u u u u
o4 8 B 14 48 " 18
No3 -N#No2-N 1 2 a 4 2 5
Cr-8 u u u u ] u
PHOSPH -PEST {ug/kg)

™ NA INA NA NA NA NA

a0

N /66T

[403

<@



I EIAII’I.JE \llllpﬂliﬂ B0TGMS BOTGM7 BLIPGMS ,
I LOCATION H~04WWA-1-2 H-D4(W)/A-1-3 H~D4(W)/A-1-3 | H- D4 (W)/A-1-3 11— 04 (WIA - 2-12 H--040W)/A-3— 1,
i COMNIEN fs 8-11ft BW-148 3—@1t, CLP a—-g N, CLP, duphicate 8-t CLP splt | | 7.4-9/5 it BW-818 7 —Bit, B\W —846
o I ! P ;!
| ! |
i SEM —mm (s b
di--ni-butyishtiaite u u 130 J u u 54
dlrthil phthalate | U U sf J u u u
phenanthrerne : u u ) u u Y
wmrnhem v u I U u u
pyrena U U [ u u V]
bdmp(a)aml'lmalrrl u u v 1] U U
|chrysena u u u u U ;U
bamzob)fucemhone U u u u u u
benzo{ducmnthane u u [V} u u ,u
benzo{ajpyrene u u [¥] u u u
bisi2~ethyihwyphthaaie u 10084 52 B3J u u o
incieno(1,2 5 —ed)pynimne 1] u 8} u u ‘U
ditsenzo(a hljarthms u u Mo u 7] 1]
barezo(g,h perylere U ] ¥ ‘U 1] u
: 1 L I ‘
| VON {ughg) ‘ 3
apetcne o7 B 348 421 3 46
27— NONEE . u u u: U u u
methylene chiinida u U U 8B u 1.3
tcluene u U u iU V] 2.6
mathyl—penRnon: u oo U u u u
IGP METALS (ug/g} , 1 '
All 13000 14400 14400 15400 17000 20000
Sh 1] UN UN UN u u
Ba ‘ 110 401 431 348 200 130
Be ! 1 nu28 oe8 B 1.2 | U V]
cd u L u 07e u u
Ca 2000 17300 17600 | 18300 21000 16000
Cr 1 14.8 13.8 155 17 15
Co -] az28 8 102B ] 11
Cu 13 8.5 215 2008 14 16
Fa 11000 161000 18100 22000 23000 16000
L '] NA NA NA " 15 13
Mg 5100 7480 7400 7260 300 1200
Mn 230 200 334 sz 80 3ro
Mo u NA NA MA u U
NI 11 a2B 13.8 148 |18 16
P , 120 "NA NA NA 450 500
K ' 100G 1560 1560 1820 1300 2000
Ag u u u 185N u u
Na ' 490 500 BE 500 7088 720 690
Sr " sa "NA NA NA w 100
v 8 #3.3 433 48.8 13 45
In 25 410 456 BS.7 41 n
Ha u u u
As 58 55 UWN
Fh 187 i1 a9+
Se ! UNW UNW UWN
R[] [k -3- ] u UWN
L ] '
|
MA METALS (ugig)
As 42 8.1 a6
Pb 71 58 14
Se U u u
mn U u u
|
IMERCURY (ug/g) u u v

0 "A%d ‘L6 TH/AOD



SAMPLE NUNBER
| LOCATION

DOTGANS
Hi— (04 (WHA--1-2
9111t BW-848

BO7GMT
H=04(W)/A=1-13
g-o i CLP

[EMIPGIMG
H—Ct(WyiA—1--3

BOTAMO
H--OA(W)/A—1~3
8--0# CLP, apilt

[0 ke T
H ~OUAN)A-2~2
7.5-1.5 I, SW--640

IBCRRGIN-
I = Q1A A3 -1
T-faft, SW--848

 COMMENTS
i |

" HERRICIDES (ug/)}
24-D .
24-D&)
245-T
245-TP
Dalapon
Dicamba
Dichlonprop
Dinos aty
MCPA
MCPP

|
TTL PET. HYDROCARBONS
(ugig)

PCB/Pesticides

3 {ug/Ag)
DDE
DIDD
ooT
Diaidrin
Ehdrin
Methoxychior
Endosulan li
Alpha Chiordane
Arocior 1254
Gamma ~-BHC (Lindane)
Bata-BHC
Endosuttan |
Endosuifan suifats
Endrin ketone

ANIONS (u3/0)

No3-—-N+NoZ~-N
CGr—8

PHOSPH -PEST {ug/kg)
P

C cccoccCcccceco

;CCCCCCC

S Z
»ccccco

c&gcﬁc

2

C Ccccceccccecc

78
1.3 4P
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280 B

cecococecececcC

C#ECQU

8--@ft, CLP, dugabcain

oo wl o gl et vl gl g

K

140)
1500
40

Y
085 JP
3P

U

o
u
u
]
u

28
u
Lyt
i

¥}

|

cccBeecaBe

-

gg 2
[ =ull ool vl el el el el il g aCoo
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082
851
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€ Ccccccccccc
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BANPLE NUMBER

‘ iBo7GN2 ! i 307CGING ROTCING BOTGNT
‘ | LOCATHOMN H=CMENA-1-1 | H-O4EYA-1-2 ! H--08--HW)/A-2-2 H-08—HWW/A-5-2 H--08-H (WY/A—6-6 H=08-HW)/A-7~1
; | COMMENTS 7-6 R, SW—848 | 8—10f,CLP | P11 N, BW-848 8- 1111, SW-E48 8110 CLP 9111t SW—848
. | ‘ : \ | !
SEMI-VOA (u3/g) b | | !
dl-'—n-lpumybhhtmb J Iy u u o8l u
dithyl phithaiate o u u 2J U
phsranthrena ' -] u u u u
flubmninene 220 u u U u
pyhene 240J u o u u
benzo{i)anthrecena 220 J u U 13 u
chiyseiie amJ u Y 1] U
benzo(b)Nucranthene 401 U u U u
benzo(k)fomnthaene 340 J u u u u
benzols)pyrens ‘ a3en u u u: u
(2 — @ty ihaxy()phthaiate oM ot BJ u 58 Bl u
{1,2.3-cd)pyrene 3060 u u U u
‘ez hjanthroene 140 4 u U u U
‘ Ir:m(g,lh Jperylene 450 u 7] U u
|
I ! ) |
| VO (i) ! :
acptone 31 B 48 246 40
2~ hexancne u U u u' u
mthylkane chioride J [¥] u i u . u
oluene u U [y u u
mérthyl — pantanone o u uJ 3 u
| o f
ICF* METALS (ug/g) ‘ ; ‘
A #700 10500 130001 10000 13300 | 12000
& ] UN u i UM u
" ga o8 308 130 110 14 110
B T 0788 u ‘u 0S54 B U
(o] ] ] u u v U
Ca. 14000 23600 1400CH 800 14800 13000
Cr 1 128 18 14 19 18
Co - gaB 0 8 1048 ' 10
Cu 15 16.3 13( 15 211 3]
Fo 22000 16200 21000 20000 23400 21000
L 1 NA 18 12 NA 15
Mg 5000 61680 7500 5600 7580 7100
Min 350 34 20 0 400 v 550
MK u NA u v NA u
NI 13 0.0 1w 18 192 18
P 730 NA & 0 NA 620
K 1300 1250 2100 1800 2130 2000
Ag u u u 1] u u
Na. 410 510 BE! 5301 550 588 BE 520
Sr ] NA 54, 42 NA 53
v 81 482 3g 410 4“2 38
Zn 48 385 52 ] 585 250
Mg ¥] u
As 1] 8.1
Pb 11.4 N&b 15 N8
Sa u UnNW
n u U
AA. METALS (ugig)
As 43 53 48 55
Po 87 [ }-] 78 47
Se u u u u
m u u u u
MERCURY {ugkl) u u u u

0 'A%y ‘Li-£6-Td/A0d



BUTGNT

BAMPLE NUMBEFY BIOTENG! BOTGNI BOTGMN4e | BOTGNG | BOTGING .
"I} LOGATION H--04 (E)/A~1-- 1 H—O4(ENA= 1= ; HiQiB—H{W) A~ 2~ H--08=Hi(W)/A-E~2 He0B~H M)/ -B=8 =06 - H{W/, T 1
| COMMENTS 7--0 11, SW--8:48 8--10 f, GLP o= 11h, SVW--848 =111 SW-848 S=1111, CLP 911 11, SW- (348
| ‘ : : !
: ; o .
HIERENCIDES (ug/g) Lo ‘ [
2413 u 7] 7 u y u
248 U u u u M u
245-T u W v u y u
ZAS-TP u "] u U u u
Dalagon u N U u u u
icanba u g u ul u u
Ich Koregaropt u o E|J Ul L u
Dinceab | u U U u u U
MCPIA v u ] u U u
[Leotd U W Y u U u
i I
TTL PET. HYDROGARBICING: u u \l‘H u u u
(ug/g} P
|
| pCBFestiden ' ' ‘
.1 (ugha) ; |
DOE - : u 02 L u aaJ u
HoD v u L u u u
Dot u ad i u 294 u
Diakirbn u u I U U u
tEndrin u u (W] U u u
Iethicnychior u 3P u U ¥ u
Endonulian il u u u U u u
MNphi Chiordane NA u NA NA u NA
INOCKIr 1254! u V] u u u u
(3amma—BHC (Lindane) u o) 7] u u u
BetaBHC u Y u u 1] u
Endogutian | u U U u u u
Endodutian aulfate U u u u u u
Enddr ketone MA u NA, NA u NA
; [
ANIONS (ug/g)
F a 4 i 2 3 &
L U @ 73 .28 T3 8
FO4-P i u u 1.3 u u
o .. 1 270 200 170 42
Mo3—MN+Noa—N 1 » [ 3 3 2
Cr-8 u 1] u u u u
PHOSPH —PEST (ughg) i
P a3 112 ar 24 238 325



| :
SAMPLE NUMBER BOrGNI 807GNG iorapo BoTaP 1 BoTaP2 BO7GPY |
LOCATION H-08--HW)/ih~ 18— 1 Equip. Elank{sand) H-08-HW)/A-18-2 H-08—H(WI/A= 16—3 H—-08-H(EyA—2-11 H--0EH{E)/A~a-4
COMMENTS =111 SW--848 iCLP 11 ft, SW—g48 g-11 1R CLP 0—11 1, SW~B348 9-111t SW-843
| ; ! ‘
! 1
BEME - VOIM (uai) ‘ | : ‘
di-n—butyjphtalate u u 400 Hnd 1104 Ll
dlethyl phihalato 4] u u ard I U
phenantivens - ) U u 3] U u
flucranthone ' o u U 7] u u
pyrene | 1] u s u 1] ]
benzo(@jumthracens u U iU [0 1] Ly
chrysana; . u u LU 1] u w
banzob)iilucrantene u u u T} i u
banzo()flloranthene t u u U Ly U
banzo(alpyrene v u u u u .U
bie(2- athythaxyliphihalatin Y u u 1204 oJ u
Indeno(t,2,3-xhpryrane U u U (U] u u
dibenta(s,hanthreicene u u u u T u
benzo(g.h ] parylene u u u 1] . ‘u P
H | | !
VO (ugig) - '
acstona 33 28 22 21B 20 22
2-haxanone u u u ¥] NV L
methylana chiorde u u u U 'y pou
wiwene | u u u ¥ Y u
mathyl - ppriancna u 3 J u u St i
| ot , | |
ICP MIETALE ([ugK) L !
A ! 1300 131 15000 1100 18000 20000
Sb u UN u UN o u
Ba . 120 14B 130 120 130 130
Ba ‘ u u u 0558 u u
Cd u U u u [ u
Ca 15000 2996 13000 14600 17000 18000
cr P18 u 23 179 25 25
Co 10 u 8 CYT:] © 10 w
Cu 2 u as 535 423 a
Fa : 22000 170 20000 20800 28000 25000
u . 16 NA 16 NA 21 20
Mg 7600 2088 7300 7250 00 8800
Mn 430 39 470 424 500 460
Mo v NA - u u 2 u
NI 17 u 18 184 22 21
P 800 NA 810 NA 580 B0
K | 2100 u 2700 2230 3000 3100
Ag u u U u u u
Na 640 1188 540 271 BE 70 560
Sr 56 NA o4 NA B5 64
v 38 u 42 a8 -4 4
Zn 58 u a7 122 B2 61
Ha u u
As u 1.4
Pb 065 20.1 5*
Sa 0231B L NW
n u 06B
AA METALS (ug/g)
A» 65 7.2 as 02
Pb 00 38 " 1
Sa u u u u
T ; u u u u
MERCURY (ug/g) u u u u

0 AN ‘Lh-£6-TH/A0d T



DOE/RL-93-47, Rev, 0
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‘ /0 ONOINY |
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n n M O n gl n : uppuy’
n n X' €2 n n n upEneny
n n n n n n log
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‘ ®wbn)
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! 1
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SAMPILE MULBER

EOTNR4

| '
BOINPe

BOrGP4 BOTWPL BOZMPT
LOCA Eqyulp. Blank (sand) H =08 =H(EyA—11-~1 H-08-HEWA~11--1 H--08--H [E)fA—11-1 H=-08-H{ENA-11-2
COMMENTS CLP | o—11 M, CLP? 9-11 1t CLP, duplicnte S=111 CLP, vplit - 9111, BW-048
, ot .
! i |
'BEIMI - VO (Lg/ieg) :
di~n—butylphthalkie 70 .} 280 BJ 200 J 200J u
dietiwl phihalate : 4 u u u u
phenanthrane u u [} U 1)
flucianthene u u u U U
pyrang ! ¢} u W u u
berire@janthmcens u u W u u
chrysena . u ] (7] u u
berzo)om’ v u W v U
berzo(gfu oranthdne u u u u u
berteo(ajoyrens u U o 1] u
bis{;2 - athyihexyl)p hthamte u u oM u u
indono(1.2,3-cdipyrens u u 1] u u
dibenzo (@, hjanthra.cene 9] u u u 3]
benolg h Hperylens U u [¥] u u
, VIOA {ugA) !
aciione <] 258 TRE 75 12
2-hexanane u u 1J (v U
methylere chioridé u u U 0.3 U
oluene u u i) u u
methyl —pantancne u u 1] u u
|
ICP METALS [ug/g) l !
A 18 13300 13000 13400 19000
Sb U UN 138N U U
Ba 15B 183 187 157 150
Be u 0818 os8 0.84B u
Cd u u 1% 084B u
Ca 200B 15000 15100 10100 18000
Cr u 202 24 3l 26
Co u 1058 114 144 10
Cu u 23 242 271 24
Fe 185 24400 10300 27800 28000
u NA NA NA NA 21
Mg U 7580 7810 7700 9000
Mn 43 524 533 571 500
Mo NA NA NA NA u
NI U 208 198 208 23
P NA NA NA NA 580
K u 2170 2220 2330 2600
Ag U u L 7 u
Na 758 367 BE a7aBE U 800
Sr NA NA NA NA 0
v . U 455 475 522 4
Zn ' u 117 161 96.1 73
Ho u u 1] U
As u 73 (1) 1068
Pt 0328 w0 - 265 8* 200"
Se u UNW UNW u
m u 024B u U
AA METALS {ug/g)
As 5.1
Pb 3l
Sa u
m u
MERCURY (ug/g) U

0 A9y “Ly-£6-TY/H04



1 ' .
SANMPLE NUMBER BOTGP 4 | IBCTICP 4 BOTRPE C HoWere ’ E7IePT

LOCATION Ecpaip>. Blank (nend): H ~1D8--HE}A-11~1 H-~0O=H{E/A=11-1 H=-08--H (E)fi=11=1 IH—08—H E)MA--11--2
COMMENTS' ctP 9--11fL, CLP G- 11 Y, CILP, duplicats ‘ =111, CLP, skt ; 9—11ft, BW--848
‘ !
| L , ; '
HERBICIDES (ug ) o i .
24-D i [\ u w W u
24-08 i u 0 W ‘u
24,5-T ; u u W W u
245-TP ‘ I u (% R (¥ u
Dalapon I u L () u
Dkamba ! H u u b u
Dichioroprop I u u [F] t
Dincead u u U I u
MCPA u u U W u
MCPP u u il.“.l (I u
. ' | '
TTL PEY. HYDACCAFBONS v 20 U i u
(vg.f0) ‘ ‘ :
PCB/Pasticiden | 1 .
{ugifzg)
w i 150 PY STOPY 26?262 34
DDD U 14 0P 228 : U
DDT 1 210PY 200 PY MBS 38
Diaidrin . o081 J° 4P 78 W v
Ercdrn ‘ 12 u u 1 u
Mathexy chior 0.55 J°8 24 0P8 1743 1 T
Encigauifan || ' u u u N u
Alpha Chiordaing U u u u MA
Arocior 1254 u u u W u
Gamma ~BHC (Lindane) ¥] u u J MA
Betn-BHC Lt u u iJ Iy
Endosultan| - u u u U u
Enciosulfan sulfate W u u ¥} U
Endrin ketone u 7] U u NA
ANIONS: {ug/g)

U 2 1 1.08 5
cL r 7 7 040 @
PO4-P U u u 148 u
Bo4 1 830 850 an 42
No3—N+No2-N u 2 2 12012 2
Cr-8 ] u u <0.133 u
PHOSPH -PEST (ug/kg)

P u u u NA NA

0 "A%Y ‘Ly-€6-T4/A0d



BOTRP® | BO7YX0O0

BOTP8 ENTKO1 ! sona2 | HIO7ICS
LOCATION H-0t-H(E)A—12-1 H—0B-HEVA-12:—2 H=- 0B H [E)/A--T-1 H-81-A H-08-L | H-08--L
. COMMENTS @=111, CLP 0-11 1, SW-843. - 11 SW-B4 4181, (CLP anclP | 13-151t, CLP ‘
| o | 1 .
o \

EIEM — VDA, (g g) : , i !
di-n-butylphthakite 83.J u ‘U u nY !
diethyl phthaiats | u u U u aY ‘3‘
phenanthrens u u (Y] U \J J
fluomnthonse | u Lo u u ] u
pyreDe | U "l LU U L l1ll
benzofunthmeane u ou "y U 4 8]
chrygene | | u w u' u ¥ u
benzo{)u oranthone U u U uJ 14 U
benzo(ifluomnthane ' U, u U ] 1J u
benzo(@)pyrene : u’ u Ly u ) U
bis(2 - sthylhmgphthalate 80 .J b 82 .l | / u
Indena(1,2,3—odlpyre né u v 'y Y [ U
dibeqzol hjanthrmcer e u U "u W ‘ Y
benzo(g,h,peryene u Y u T M U

5 : 1 ! b | P
! ' . o L
VOA (uafta) - i - ¥
scetone 208 10 1 ud u W
2-hmanone u U v A | u
mathylana chioride u u u Dl in u
toluena i V] u u u ke u
methyl-pentancne | | u Y. u LU . U
ICP IMETALS (ugig) ! : \
Al 18100 20000 17000 7680 1150 20800
so UM "u u " UN u,:g UN
Ba 148 150 i 68.4 114 4198
Be 070 B U u 047 B 0798 1.3
Ccd u tu u u ' u
Ce. 17300 17000 16000 1030CH 1240 113001
Cr 24.1 25 25 104 16 3.1
Co I s F11 10 1018 a%a 848
Cu 202 | 26 21 .7 are 2z
Fe 27300 2ED00 24000 20700 2100 23200
] NA Fa1 10 NA, N N
My 8060 W00 81500 5aad 610 | 12100
Ma | w7 510 480 ATE “7 178
Mo NA u u NA, N4, NA
NI I 203 22 20 13.1 1348 16.3
P NA 510 1300 NA NA NA
K 26830 000 2700 120 2540 1510
A u u u 1) u u
Na 578 BE 570 a0 1) B 2u68 71088
Sr NA a2 &2 NA, NA NA
v 481 43 43 7 40.0 ora
Zn 108 a5 58 Y E B&.1
Hg U U it u
As 93 14 43 a8
Pb 27 494, 281 125
Se UNW LINW RINW UNW
mn \ U u n u

: |

AA METALS {ugig}
As 88 a5
Pb 14 1
Se u w
] i u u

|
MERCURY {ughs) u u

Lp-66-TA7H0d

O ‘A3



SALPLE NIIJI‘ISIEH\ BTN

e

. BOTKPO BOVIMO0 EDOTINLY BOTKIRR BOTIN
T LOCATNON H-08-H{EYA-12-1 H--08-H{E) /A - 122 H-08-H (E)/A-7-1 H-8&1-f H —08) ~L.. H--08-L
ulDOMMEN'I"Si : -1 CLP P-11H, BW-846 D111, SW-846 4=8i CLF 3t CAP 13-15H, CLP
' I
HEFUMICIDIES) (uid/ecr) b ! P
24-0D u ] v u u U
24-08 : u U u u u U
245--T . ' u L u u u M
24511 ' u (L u u u gy
Dalapon u U u u u t
Dicamia. u U u U u u
Dichjcroianop (LI L U u u U
Olnopa! u U u u u tJ
MCPA, ' | u L u u u "W
MCPP u U U u u U
1TL‘PET. HYDRCICAFBUNS u U U 910 u v
v : (ugig} | ‘ -
: PICE/Peaticides: ! '
' fugikg) b | 1
IDDE 100 P (u u U 22 U
Dboo 2 N u u u U u
oot . o8 pr U u u 49 t
Dleidrin i e u u 0.48 U u
Endain 0.8¢ JF* Y u u 0.88 J 1]
|Mathaxyshior 1.8 %8 1Y) u 1.3 JPEI 22 0P8 2.8
‘Endosultan i u u u u u u
Alpha Criordane u MA NA 035 P u u
Aroclor 1254 ‘ J U 1] u u W]
Gamma.--BHC (Lindene) 12 JFr A NA u u u
Beta B HIC : u u u 19P ul u
Endceulfan | : u U v 013 P u U
Endceulfian suatip u u u 15 P oW r 0.2 W
Endrin ierione u NA NA u u U
AMIONS (ug'g) ;
F 4 5 & u u 4
CL 52 4 28 a .8 a
PO4 =P u u U u .8 U
So4 150 5 240 1. 28 330
No3-d+ No2-N 8 u 1 5 7 a
Cr—t u u u 3 21 L
PHOSPH —PEST iugig) :
PP NA NA NA 300 3w aso

0 ‘A9Y ‘Ly-£6-T4/30d



DOE/RL-93-47, Rev. 0

vw!hn_ﬂ

oTHIIOE

HEENINN T1NVE

n N YN N (O/0n) AHNOLEN
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SANEPLE NUMBER

BOKOS BOTILIE

ENO7KEE

|
|
|
|
i : BOTIF 4 |
¢ T LocAToN Hm—steed | 240 ! 24— 24-D | H=-12-L i
COMMENTS 8in, CLP : 13-15 R, CLP: 13— 151t SIN— B4 CLP X 4R, GW--840
! | |
P I : : l
HEFIBICIDES (uglig) I . .
-0 u u I u :ﬁ‘, NA
PA--DE ] | 1J B A NA
aaslr u | U u u NA NA
2451 Y | I u NA NA
Dalmpon ¥} | §] L NA NA
Diambe W | ] u NA WA
boh kPP W | U ] u ﬁ NA
ince e U (] (W] U MNA
NACF'A, " U u i U ﬁ NA
MoPRs Y P Y u A NA
| - ' | ! : |
T HE‘r:'. -~IYDROCAREIONS u NA N NA m:. A
i n 1
| ’ ' : i
| PCH Pesticikies . 1 ' I X
© {ugAg) i I : T \
CIDE . u ] SEE: RECORD OF [ISPOSITIEN u N, NA
DoD | u U f u mr. NA
ooT 4% u, Y u N NA
Dimidirin 1200 u ‘ u A NA
Endrir | u u 1 u NA, NA
Methoxychlor 28 U u NA NA
Endoe.uttan |l u u u NA NA
Alpha Chicrdane ' u u u NA NA
Arocicr 1254 u u u NA NA
Giamma ~EIHC (Lindana) u u u L NA
Bota —BHC 7] u %] NA, NA
Endocauttan | U (V] 1] NA NA
Endosultan suliate u 0.078 # u NA, NA
Endrin kmtone 047 F ¥ u NA, NA
! 1
ANIENS (ug/g)
u NA& NA NA, 16 L
cL 1% NA (Y7 NA BEi 20
PO4— [ NA A NA, u u
Bo4 1 NA N NA, 1] 20
No3—N+No2~-N I 2 N A NA, 1 1
C-8 ! u NA WA NA, z Hl
PHOSPH -PEST (ug/kg)
P 2006 330 aro aro NA, NA,

0 "ASY ‘L6~ TH/30d
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‘ C
~ BANIPLE NUMBIER .

|
SOTVEN | . BOTIE1 BOTNS:2
LOCATION H-000 ' H-80 H-60
COMMENTS sw-od0 | 8 In, SW-848 aln, GLP
1
L i : .
| BEMI VO (ugig) N | !
di-n—butykhthalate A NA NA
diethyl phithdiase NA NA, NA
phemanthrene | INA NA, NA
fluomnthane | INA NA NA
pyrene | NA NA NA
benzof)nnthmcere INA NA NA
chrysene: | NA NA, NA
benzob)fiucrarihene INA wA NA
perzofiuomnthene ' INA NA, NA
benzoa)pyring NA NA NA
bin{2 —ettryihegrphthalat:s INA NA NA
Incieno(1,21,3 - cclipyrone INA NA& NA
dibenzo (s, hanthricena INA NA& NA
banzo(g.h Jperylene NA NA NA
| ' i i
VOA (i) ; '
acetone | NA N NA
2-haanons A Nidy NA
mathylene cirloride NA NA NA
toluane NA MNA NA
muthyl—penmnone NA N NA
ICP METALSS, (ugiig) ' X
A ‘ 7r00 7400 8450
o ‘U U] 198 N>
Ba 100 -] 56
Be .U u 0528
cd i1 U u
Ca 9100 @200 11000
cr 14 13 102
Co ‘7 8 "
Cu 2 23 182
Fa 18¢00 28000 20000
u '@ ¥ NA
Mg 4300 4200 4420
Mn F a5 a1 N
Mo u u NA
NI 11 1 88
P 460 1680 1420
K 1400 1400 NA
Ag u u o4 B
Na 440 20 610 BE
Br a7 31 NA
v ' 48 52 515
Zn 400 230 585
Ha UN
A 34
Pb 885 N*
Se 028
A1l 0.14B
AA METALS (ugia)
As 3.1 21
Pb 00 120
Se u u
Ll u u
MERCURY (ugig) u g



BAMPLIE NUMBER BOTICEO | ENOTICS1 dionsz

LOCAT! H-80 H-80 H-80

COMMENTS SW-818 @i, SW-0848 ' 8ir, CLF |

! |

HERBIGADES (ug/kg)} il : -

24-D NA NA NA
24-08 NA NA A
245-T NA NA NA
245-TP NA NA N
Dalspon NA NA NI
Dicamba NA NA A
Dichlorcprop NA NA NA
Dinossb NA NA NIA
MCPA NA NA NA
MCPP NA NA NA
TTL PET. HYDROCARBOMS 85000 440 1:1|rdo

/), ; ‘ !

PCB/Pasticidos g :

{ug/g) ' [
DDE NA WA Nk
DOOD NA NA Nk
DoT NA NA NA
Diaidrin NA NA NA
Endrin NA NA NA
Mathoxychior NA NA NA
Endosulfan It NR MNA NA
Alpha Chiordane NA NA NiA
Arocior 1254 NA HNA NA
Gamma —BHC (Lindane) N NA N
Beta~BHC N& A NA
Endosulfan | N NA NiA
Endosultan aulate Nl MA N
Endrin ketone N, NA u

I
ANIONS {u/g) |
F NA& MNA INIA
cL Nk MA N
PO4-P NA MNA N
8ot N, NA INA
Nod-N+No2-N N, MA NI
cr-@ NA MA INA,
PHOSPH-PEST (ugrkg}

PP NA, MA N,
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ORGANIC DATA QUALIFIERS

Indicates compound was analyzed for but not detected.
~Indicates an estimated value.
R This-flag is used for-a pest1c1de/Arcclcr tar
-~~~ - - -greater than 25% di—fferenc—&fﬂr detected conc
GC columns.

P
'

nalyte when there is
tions between the two

- G- -This-Tlag-applies-to-pesticide results where-the identification has been
S confirmed by GC/MS.
This flag is used when the analyte is found in the associated blank as

well as in the sample.
‘E-= This fTag-Tdentiffes—compaunds—whose—concentratians—exceeded the
=~ - -~ calibration range of the GCMS instrument for that specific analysis.
—y::z:::::;:iﬂ:aflhis:‘1ﬂﬂ—*deq*%fie 21l.comnounds identified -in_a_analysis at_a_secondary
ST o di1ULlun factor.
oo e R This Trag adicates that @ TIC i a *usaecrea aldoi-condensation product.

R A Akl

T L. TAIARA ALY, ™A NIIANT
LIWWRBAIINLIL URATA YUALL

€ (Concentration) Qualifier: "B® will be entered i1f the. reported value"was
- - -—gptained-from & vreading that was less than theContract Required

-~ - Detection. Limit {CRDL) but greater than or equal to the Instrument
e T 'ﬁetéction'L1mit (IDL). If the analyte was analyzed for but not detected,
s E‘ g ;-te ed. The field will be left blank if the result is

Q Qualifier: Specified entries and their meanings are as follows:
E - The reported value is estimated because of the presence of interference.
e e oo AR_BXDlanatery. note- must -he.included under Comments on the Cover Page or
on the specific FORM I - IN.
M - Duplicate injection precision of 20% not met.
N - Spiked sample recovery not within contro1 limits of 75-125%.
~=rmono—o o8- =-The reported value was determined by the Method of Standard
Additions {MSA).
W - Post-digestion spike for Furnace AA analysis is out of control limits
,f-§85;115%41,whj4£75amplefgbsgrbance.i;:]esstzhaa;59%;a£:splke absorbance.
- Duplicate analysis not within control limits of 20% or +/- CRDL.
oo 4= Correlation coefficient for the MSA is Tess than 0.995.

o

S— PESTICIDE/PCB ANALYSIS

X - Used to-flag-the results of single component target pesticides in samples
found to contain Aroclor 1254.

Y - Used to flag the results of compounds which were detected at levels above
the concentration of the high standard.

31
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_ _ NAT/MT 07 A7 Das N
Y LA, § wey i
‘ LI/ INL-S7 37 DALY, VU

__Sampie # Site Sampie Date | Sample Time Soil Type: Depth (ft) Results
A2-1-001 H-83-L 10-12-92 1045 Sand wiwood: ~10 Less—than deteciable YOO
= B 1 He@eU— 181282 — 1148 - ——Sandwwesd: -€- - uERs—inan deieetable VOO
A2—-2-003 H-83—~L 10-12-92 1218 Sand: —10 Less—than detectable VOC
A2-3-004 H—83—-L 10—-12-92 1320 Sand: -6 Less—than detectable VOC
R o - T H-83—L 1 i0=iz=92 T i3dd - Sand: —10 Less—than detectable VOC
A1-1-008 H-83-L 10-13-92 0az2s Sand: -5 Lese~than detectable VOC
e - At=1-007 - -W-82-L 10-13-92 0880 - ... Sand: 10 .1 ._Leeyp—than detactabla VOO
LTt Aleg-00R 0 © 0 HE83SL | i0-13-82 o838 Woet Sand: -4 Unquanified heavy hydrocarbone
. A1-3-000 H=-83-L 10-13-62 1655 Sand: -6 Less~than detectable VOC
- —-A=3-010——-— --M=83=L . 10-13-02 123 Sand: =10 Loss=than detectable VOC
A3-1-011 ' H-83-L | 10-13-82 1310 Sand: -5 Less—than detectabls VOC
. _A3=-1-012 H-83-L 10-13-92 1335 Sand: —10 Loss~—than detactable VOC
) A3-2-013 ~ H-83-L 10-14-92 0920 Sand wiwood: —6 Less—than detectable VOC
i - AB—2-0ta H-83-L 10-14-92 0850 Sand: —10 Less—than detaciable VOC
et AB=5—015 H-83-L 10-14-62 1050 Sand: —6 Less—than detectable VOC
2 7 A3-3-016 - H-83-L 1 10-14-82- | - 1107 - Sand: —i0 Less—than detectable VOC
A AM-i=0iT - C H-83—-L T i0-14-82 1150 Molst sand: —8 Less—than detectable VOC
L . A4-1-018 H-83—-L 10-14—62 1208 Molst sand: —10 Leas—than detectable VOC
g A1-1-019 PSN—-04W 10-20-92 1030 Sand: -6 Less~than deteclable VOC
\MW UUU CAT~-1-020---{ ~ PSN-O4W -- 9-20-22 1083 - Sand: 10— — —Loas—than dateclalis VOO
e A1—2-024 - PSMN-O4W 10-20-62 + 1183 | . Sand: -8 Less=than detectable VOC
o CCAT-E=0ZZ2 | PBN-OAW - 10-20=82 © 1238 Sand: —10 Leas—than deteciable VOC
RFT ] A1-a-023- 1 CPSN-0AW . 0 10-20-92 L A - b Ssnd: =6 - — - —Lass~than detectabls VOO
- A1=3-024 PSN—-04W 10-20-92 1428 Sand/silt: -8 Less—than detectabls VOC
e AS-1-008 PSN—-04W 10—-20-92 1534 Sand w/wood: ~6 Less—than detectable VOC
el Az-1-028 |  PsN-0aw . | 10-20-92 | 1850 | _ Finesand: -8 Lese—than detectable VOC
R DU -1 B s (5| 57 ¥ il W FSNL QAW - A0=21-082 R [0, ¢ o Eetall S .mm.ul“m__.ﬁmm.—u..w =8 - P.ﬂhhﬁﬂﬂﬁ\lg.ﬂ.ﬂwﬂlﬂwﬂ.um“ YoT
. _ AZ2—-2-028 | . _ PSN-D4W do10=21-92 | __ 0942 . __Sand/clay: -9 . - —Lasa—than detectable VOC
A2-3-028 |  PSN-04W 10-21-82 1004 . .Finesand: -6 _ _ . Less—than detectable VOC
A2-3-030 PSN—-04W 10-21-92 1030 Sand/clay: —8 Less—than detectable VOC
A3—1-031 PSN--04W 10—-21-82 1101 Sand: ~6 Lese—than detectable VOC
A3—1-032 PSN—O4W 10-21-92 1125 Sand/clay: -8 Laes—than detectable VOC
e A28 r o PEM-SW 1G-21-82 1224 Clay: -6 Less~than detsetable VOU
- T T AS—-2-034 PSN—-04W 10-21-82 1250 Clay: -8 Lees—than detectable VOC
Al-1-035% PSN—-O4E 10-21-92 1400 Sand/clay: —6 Less—than detectable VOC
Al1-1-038 . PSN-Q4E 10-21-92 . 1440 | __ _Sandiclay: =9 __ . Leaa—than detectabla VOC
T - AI-2-037 PSN-G4E 10-21-92 1503 Sand/clay: ~6 Less—than detectable VOC
—- | Al=2=038 |- PSN=O4E--—10-21-92 - 8eF--T— —Sand/clay: -8 : Less~than detectable VOC
Cees e - —AT=3-039 - - P8N-=04E 10-21-92 1604 Sand wiwood: -6 Loss—than detectable VOC
T T AT=E-040 - PSN=B4E - -y 10-21—82 - 1824 | Sand wiwood: -8 * Less—than datectabie VOC
o AZ—1-041 1 H-0R-HW.. | 10-23-@2 | 0912 .l _Sendieit -8 . _ -Lese~than datactabls VOO
——— 4. A2-1-042 - H-08~-HW 10-23-92 0931 Sand/silt —10 Less—than detectable YOC
| A2-2-043° | H-08~HW | 10-23-82 | 1048 | Sand/sit <6 | Unquantified heavy hydrocarbons
A2—-2-044 H-08—HW 10-23-92 1128 Silt/clay: —10 Unguantified heavy hydrocarbons
——— - A=1=04F . H=08=bW . 10-23-92 .1213 - Sand/silt -8 . - Leas—thar deteciabls VOO
AS—1-048 H-08-HW 10-23-92 | 1230 Shit/clay: —10 0.54 ppm (wt) PCE
A5—2—-047 H-08-HW 10-23-92 1325 Sand/silt -8 Unquantified heavy hydrocarbons
el —— AS—2-048 — | H-08-HW — | 10-23-82 | 1345 — | —Silt/clay: —10 Unguantified heavy hydrocarbons
AS-3-049 H-08—HW 10—-23-92 1415 Sand/silt —6 Unquantified heavy hydrocarbons
AS—-3-050 H—-08--HW 10—23—-92 1500 Sand/silt —10 Unquantified heavy hydrocarbons
Ad—4-052 H—08—HW 10-23-92 1530 Sand/silt. —6 Lesa—than detsctable VOC
Ad4—4-053 H—08—HW 10-23-92 1600 Silt/clay: =10 Less—than detectable VOC
" AS5=5-054 H—-08—HW 10-26-92 0920 Sand/silt: —6 Loss—than detectable VOC
—_ .. AS—8—-055 | _ H-D-HW -{-10-26-82 | ___(Q980_ .. - Siltfelay: =10 - — . — ——Lgas—than detastalds WO
=T T e cAT=1-086 - H-0B-HW o 10-28-82 | 1045 v - _Siivcisr—6 - | _Less—thandetectable YOO
A7—1-057 H-—-06—HW 10-26-92 1118 Silt/clay: —10 Less—than detectable VOC
A7-2-058 H—08--HW 10-26-92 1155 Silt/clay: —8 Less—than detectable VOC
A7-2-058 - H=08—HW 10-~28-92 |- 1205 |- Sitclay =10 Less—than datsctable VOC
. A18—1--060 H—08—HW 10—26—-92 1345 Silt/clay; -6 Unquantified heavy hydrocarbons

1J 2
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APPENDIX I

POTENTIAL FOR ORDNANCE AND EXPLOSIVE WASTE CONTAMINATION
7 ONFORMER ANTIAIRCRAFT BATTERY SITES

I-1
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T T 71,0 ORDNANCE AND EXPLOSIVE WASTE PROBLEM

o weeeene o The-use of xplosive ordnance by the-military. predates the Revolutionary War, It is

P posywofcmancﬁ 1tems to remain dangerous for many, many vears. Hazardous pieces or
ordnance are still found occasionally on Civil War battlegrounds. Advances in materials
make it likety that some of today’s weapons will be lethal for hundreds of years. In the
United States, former battlegrounds are not the most common types of sites containing
ordnance and explosive waste (OEW). Firing ranges and testing areas, munition

- -- - - - manufacturing -areas; weapon-and ammunition storage areas, munition disposal areas, air

.- defense sites, and weapon transport -staging areas are all likely to contain OEW

contamination. '

- . Prior to-about 1970, land burial of unneeded ordnance was an accepted practice if sea
burial or demilitarization was not practical. If a facility handled ordnance at some time in
the past, there is a good possibility that there are some ordnance burial pits at the site.

~'Not ali'OEW contamination in the United States consists of United States ordnance.

- During and after military campaigns, it has long been common practice for captured foreign
weapons and ammunition to be brought into the United States for test and evaluation, or for
disposal. After World War II, for example, train cars of foreign ordnance items were
_brought to munitions plants and eventually buried. This practice adds to the complexity of

OEW remediation since very little of this foreign material even enters the inventory records.

czommzz o= Thorough recordkeeping was. notan entorced regnitement until recent decades. Very
few of the older sites have accurate logs of what types of ordnance were used, where they
were used, or how and where disposal took place. Even in cases where a previous attempt
" was made fo ciean up OEW at a facility, the remedial action generally produced only cursory

—~ L

records and few maps showing what was found and where.
= ——One of the strongest drivers making OEW contamination a serious concern now is the
oIS I incréasing vaiue and scarerty. of undeveioped.iand .- At many active defense sites, space is at

a premium. It is no longer economically acceptable to keep large sections of land from
being used because of OEW contamination.

Ctsssmsmos oo o300 ORDNANCE AND EXPLOSIVE WASTE DEFINED

-QEW is a form of contamination that presents imminent hazards to exposed
individuals. It is typically unique to military operations in that the material comprising the
__og_qg_a_migauon was munitions or munitions related and generally designed to do damage to
enemy personnel or material OEW consists of the following types of materials bombs and

gmmumt;on antipersonnei and antltank mines, demohnon charges, pyrotechmcs, grenades,

-
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I tgmednee and depth charges; containerized -or uncontainerized high-explosives -and

LELS W S e 8 § LS Liidl B0

propellants materials depleted uranium projecules chem1cal warfare materials (mustard,

e ,_..__._..-L_“ge,q gggd Hgmg,,uqe damage io. nersnnnel or matendlfe’?: fuzes*. ﬁoostﬁa. bUrsieis, rocket

s morraru) and soils mthﬂpl@swe constituents in cgncenr_raugnssufficrent to present an

r=

e inent safety hazard: - Soils and groundwater coniaminated withr trace- exploswes are

Py

Tttt Tt C'OHSIdEI’e(l hazardous waste.

7 -~ - ~Unexploded ordnance (UXO) is-explosive ordnance that has been primed, fuzed,
- armed, or otherwise prepared for action, and which has been fired, dropped, launched,
N "~ projected, or placed in such a manner as to constitute a hazard to friendly operations,
0 instaliations; personnel, or materiel and remains unexploded either through malfunction or
design or for any other cause.

w-eee - - UXO -personnel-are graduates of the U.S. Naval Explosive Ordnance Disposal (EOD)
School, located at Indian Head, Maryland,

e oo 030 ‘DISTINCTION BETWEEN OEW AND
HAZARDOUS AND TOXIC WASTE

s OEWthat -preseats-an-imminant-and-substantial endangerment to the public or the
environment must be ehmmated In addition, remedial action must be taken if hazardous and

STYITYEY I\

TTo Tonommisrtoxic-waste (HTW) s present. The HTW program is more mature than explosive ordnance
- engineering and many professionals have grown to associate Comprchcnswe Environmental
=--=:==== - Response, Compensation, and Liability Act (CERCLA) response with HTW.

--- == === The OEW and HTW contamination éategories are separate and distinct. Neither one
o ___ _There are some fundamental differences hetween the characteristics and behavior of

sz QEW. and HTW contamination.  These _'i_” ferences make it necessary to use different
T remediation equlpment " procedures, and safegudrds for OEW and HTW environmental

e v s restoration-efforts ~Consequently, personnel skill requirements and train'ing needs are also
= T o -7 somiewhnat differem beiween e two categories. ~The following paragraphs summarize factors
' ~that set OEW and HTW contamination apart. The distinctions represent the majority of
== ._Cases, but are not absolute. Exceptions exist to all of them

<

i

. ~Mobility. - The HTW -contaminants are-generally more mobile than OEW
contaminants. Hazardous and toxic waste products can move through the environment by

o direct contact with humans and animals, by becoming entrained in the air, by seeping

-~ - -=through the-seil; by mixing with groundwater or surface water, or by being absorbed into the

e e —food chain-of humans and -amimals: - Most-of these mobility options do not apply to OEW,
particularly not to cased explosive materials. Once deposited at a site, OEW typically
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remains at that site. There have been instances where OEW objects were moved by localized

flooding and erosion. In some climates, the freeze and thaw cycle of the ground causes

upward-vertical movement of buried objects. About the only ways that OEW will move any

significant distance are through ocean tidal action, or through a deliberate human action,
---@.8:5-&-dredging operation,-or a-person collecting souvenirs.

— b, Chemical Determination. — Laboratory-analysis of soil,air and water samples
collected at a HTW site can give an accurate indication of the type and concentration of
. . .chemical present. Similar determination cannot be made at the typical OEW site. It is too
—------- ---——--}324rdous {0 atiempt o open old ordnance items to sample the energetic materials inside.
———— ——___...._ Examination of the exterior of an ordnance item often does not give a reliable indication of
e J.P interior. contents... For.example, a.given artillery shell design may get filled with inert

] stimuiant, any’ ot a number of different explosives, a shaped charge multiple explosive
cmereesimen - DOFADICHS O TRiNCS;~oT- chemical-weapons- material. - There: are-few-external clues except paiit
o color to indicaie the type of fill. At manufacturing and training Sltcs, t.here can be a wide
variety of ordnance items present. Discovery and identification of one ordnance item does
not give much information about what type might be located a few feet away.

e L gon Loncentration. - The-severity-of a-HTW hazard and the type of response action
—-selected-are strong functions of the concentration levet of the HTW remediation actions can
) ston Ou the other hand concentration has little meamng w1t]:| respect to OEW

-~ concentration is sometimes interpreted as the number of items present per unit vomme, but
this definition has serious shortcomings. It is difficult to quantify since OEW does not
spread uniformly over an area. Also, the definition does not take into account the size of the

items. ...,rc is no minimum acceptable concentration level associated with OEW. It only

talran e

ey LY Tiws
Tt T TLARCS ch I.I.Cu.l I.U pluuu\.c 4 bdbudlly

d. Population at Risk. The target population for HTW contamination can be very
broad. Because of the mobility of the HTW, people can be placed at risk long distances
-~ " from the source of conamination. _ People who have no_direct contact at all with the
contamination can still be affected through the food chain. This is not true for OEW. The
------ -..-population at risk-is effectively limited-to these-people-on-the site who can have nearly direct
personal contact with the OEW items.

oo - - Onset of Efféct.  Exposures to HTW contaminants can produce near term and/or
long term negative effects. In the case of long term consequences of exposure, a direct

_ cause and effect relationship is often hard to establish for a given individual because the
health of an exposed individual is also being affected by so many other stimuli and events
unrelated to the HTW contamination. However, statistical assessments covering many years
and many idividuals have made it clear that prolonged exposure to HTW is a serious health
--hazard.- The effects-of OEW exposures are -mueh-more-immediate -and easier-to-measure.
Most of the time, being in close proximity to OEW does not produce any lasting negative

__cffect. When an OEW accident does occur, the result is immediate and there is little doubt
about the cause and effect relationship.
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f. Control. An individual’s control over HTW exposure can be very low. The

==me et contaminations-generally-are mst chvicus-to-the individual: - The exposure path is often
- related to life requirements such as breathing, drinking, and éating, so options for avoiding
contaminatiOn are ii’mited' In cont’ra’st’”an individuai’s’control over OEW is usually higher.

~‘cases, the ordnance has to be disturbed in some way before a significant heaith hazard exists.
.- Curiosity -is the most-common reason for disturbing an ordnance item. An adult who has
been informed of the danger has total control over exposure.

4.0 ORDNANCE AND EXPLOSIVE WASTE/UNEXPLODED
S ~ ORDNANCE DISPOSAL

When OEW is found at a site, the location used for disposal is selected from three
~options: {I) the OEW is desiroyed Ot tendered safe in-piace, (2) the OEW is transported to
" a remote area on or in’the general viciiity of the OEW site and destroyed, of (3) the OEW is
" “transported off the OEW site to an active military installation and destroyed at the
installation.

. The main consideration when deciding which option to take is the imminence of the

e o hazard. Two.primary factors. must he weighed: . the suspected sensitivity of the OEW to
. movement and the level of public exposure. Transport of OEW increases the risk to the

. _Government and contract personnel, and also increases public exposure. Conscquently, the
preferred option is to destroy the OEW in place, assuming it can be accomplished safely, and
the least desirable option is to transport the material off the OEW site to an active military

. R L
imorallarinm
LILORERLIGRL AL,

wom e Ontly UXO- personnel-are-permitted to perform OEW/UXO disposal and related tasks.

a. Ounsite Demolition/Disposal. OEW items are usually disposed of onsite whenever
~~ -~ thesituation allows. This is in keeping with the primary criterion of minimizing public
—-exposure to the OEW. -RCRA permits and state/local blasting permits are not required for
~this action.

--Once OEW has been detected and exposed, the standard technique for destruction is
to use a countercharge. This demolition charge is placed in contact with the OEW and
-—---—------  detonated, The goal is to cause the sympathetic detonation of the ordnance and/or apply
. __ _sufficient pressure and beat to completely neutralize the hazard. . The countercharge is
S posgmned to maximize the likelihood of complete destructionof the OEW while controlling
--and containing debris.. After the detonation, the area is always carefully re-examined to

4 *
- -inake -sure- that-destruction-was-complete.

~e= - oo Safety-constraints may not always permit OEW disposal in-place. An alternative is to
. collect the iters at a specific location on the site where destruction can safely take place.
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_The countercharee destruction method can again be used to destroy the collected items.

-

Burning 1s another destruction technique. Detonation or burning of explosive wastes are
currently the most effective means of onsite OEW disposal.

********************* Burning has been a widely used ordnance disposal technique for many decades. It has

- *’*Tiisadvantags‘:a, however, that are now curtailing its use in many OEW remediation

- -~ - -operations. An incendiary device is used to imitiate burning of the OEW. Safety procedures
s -e- oo oo TIUSE-BlwayYs prepare for the possibility that the burn will transition to a detonation. In

s omo=eo-DAtiCUlar, mmr&zrm&sw,&s&m as-lead-azide; mercury fulminate, lead styphnate, and

tetracene can be expected to detonate when involved in a fire. Some explosives give off

toxic fumes when burned. "Explosives that have been exposed to fire, but not completely

destroyed must be treated with extreme care. Chemical and physical changes may have

occurred that make the material much more sensitive than in its original state.

The fuze is considered the most hazardous component of unexploded ordnance. The
condition of the fuze is one of the factors considered when deciding whether or not to
transport munitions. Often the fuze condition cannot be ascertained from an external
examination of an unexploded ordnance item. In such cases, the fuze is assumed to be in the

o ,,J""Pd condition, and in-place destruction should be used. Piezoelectric fuzes are of
~ =2 particular concern. They are extremely sensitive-and can fire at the slightest physical
change.

b. Transport to an Installation. If OEW must be transported offsite for disposal, the
--provisions of 49 CFR-100-199; U.S: Army manual-TM-9-1300-206, "Explosives and
oo .~ - - Ammumtion Standards. " and_state and Jocal laws shail be followed.
c. Coexistance of HTW/OEW. It sometimes happens that both OEW and HTW
~ - - - - coexist at the same site.- In such a case, the ordnance hazard is dealt with first. The OEW
remediation personnel must wear protective clothing to safeguard against HTW exposure.
e Subsequently, when the HTW remediation effort begins, it must be conducted using OEW
safety protocols.

d. Depth of Cleanup. Depth of cleanup is site specific and is limited by the state-of-
the-art in detection technology. There is no statement or certification issued after a remedial
action which states that the site is now "clean.” No one can truthfully make such a

~.. .7 T _statement. U.S. Department of Defense (DoD) regulation DoD 6055.9-STD, "Ammunition

oo _.._.._.and Explosive Safety Standards," states that sites which go from active to former status must
be cleaned up to be innocuous. This is sometimes unapproachable with today’s technology.

: ---— --- The practical standard-is use-of the best-available technology. ~Land use restrictions are an
option when an adequate confidence ievel cannof be assuréd. "An after action report must be

Filad Falla, xr mamaadinl ool
- I 10110wu15 every remedial action.
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54 REGULATORY CLIMATE

—owT o om o 2o+ TheDob s the recognized national expert in matters relating to the safe handling and
---_dlsposn-}@n of military munitions and-ordnance.-.DoD and Army regulations governing

traﬁsportatlc»ir storage, maintenarnce, inspections, safety, and security in handling of military
munitions and ordnance are very stringent and provide maximum protection for personnel

--and the -envirenment. - -Further; Sectien-300.120{C} of the Final National Contingency Plan

--states-that-DoD-is-the- removal-response authority-for incidents involving military weapons

and munitions. The U.S. Environmental Protection Agency has concurred in the preparation
of Army Regulation (AR) 200-1, which requires that clearance of conventional ordnance
from private lands be conducted under Ammunition and Explosives Safety Standards

-~ (AR 385-64) - As stated in Chapters—1through 4, the Dol 1sthe lead agency for OEW
-~ femediation: - Authority has been delegaied to the Huntsville Division of the U.S. Army

Corps of Engineers as a mandatory center of expertlse and design center. The Huntsville

-Thvician will narfarmn ol OEW dnvectigationg and remedial setionc

ASIVAZIVIL VWL pRAlVLALL Gl LYY ;ﬁvcaugauuua duu Lcull:uldl dL-l-lUle

. --OEW removal activities do- po{ require HTW-type-or-Resource Conservation and

: '--Ree—every Act-Fart B permits from-iocal, state, or federal ageficies. The Huntsvilie Division
“uses environmental regulators and state agencies as consultants regarding environmental and

other concerns; however, no permits are solicited from environmental regulators or other
agencies in the remediation of OEW on or offsite.
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% D attalle DOE/RL-93-47, Rev. 0 Project Number
. W39 611w e '
R el Internal Distribution

Date October 1, 1985 TJ McLaughlin
o RE Wheeler (RHQ)
To HCCP File o File/LB

From Kathy Cramer Ko

subjec USER 4-

- S-S0 On September 20, 1985, a-site-visit was made to the "U.S. Bureau of
e mm e .- -Reclamatien (USBR).-Z,--4=0 Burial.Ground” near Wahiuke Slope (R 14,
T 27, 535). Tom McLaughlin and Kathy Cramer form PNL, Alan Conklin
i o - and - Wil14am Osborne from Rockwell; were escorted by USBR Soi1 Scientist
Alan Hattrup. =

~~"The disposal area is marked with two signs, at the northerly and southerly
boundry {~4GG! apart), which state "2, 4-D Burial Site, June 1966™.

, The area of the site approximates 400' x 60' and is Tocated at elevation

.~ ——— -700% ("350% above and 1/2 mile from the Columbia River), 1s very remote

§ {1 mile from the nearast access road) and fs at the base of an encroaching

sand dune (4‘:0 -l .h"!gh)'

The c]osest flowing man made water source is the WB-10 Wasteway, 1l mile
to the north at eTevation 684f; ~The closest drinking water source,
CTTTiT T according to Mr. Hatirup. was about 2 miles to the east.

The fnitial burial of 2, 4-0 contaminated soil was generated from leaking
- storage tanks in Eltopia, WA 1n June, 19606. A second burial, in 1967,
consisted of the empty 2, 4-D storage tanks.

- - - - --According Io Mr. Hattrop, 150 t56-250 dallohs of & pounds/galion 24«0
e e e —LgquatiRg - tu—zuu=12“0 pounds of amine) was disposed at the site. Tho
soi]l was transported to the site in dump trucks, and placed into a large

=T ~ghallow pit {probably-dug-sat with a buildozer. Little surface settling
' ___  .._.. _.was noted._ Then, in 1967 (according to Mr, Hattrup). the six storage
tanks were filattened and buried 1n the same location.

ci= e —--- The-documentation-provided.on. this site indicates some differsnces {n
what Mr. Hattrup recalled. Some past 1etters and correspondance from
USBR and DOE {ndicate that in June 1966, 900 gallons of 2, 4-D had leaked

into 50 yards of soil, and the sacond burfal in 1967 consisted of 10
hat wars flattened and buried,

The s$ite his not been used post 1967, —and the site vegetation has
reestablished itself with cheatgrass and sage. There was avidence that
T ggyétés}'dsergand,gthgf wild1{fe frequentad the area. Burrowing
e e oo Adma s nsectsonotsdin the arsa -includs snakss, Destlas, and ants.
-=—-~= ~=—Evidence of the-presence of a motorcycle was noted on top of the sand
. -~ __dune, Several shotgun shells presumably from bird hunters was also
N avident. One medium size, very green Russian thistle plant was observed
" near the center of the disposal site.

L 5E1900 001 4 34



. HCGP File

Cctsbsr 1, 15885

Page 2

2, 4-0 (2, 4-Dichlorophenoxyacetic acid), 1s used as a commercial
herbicide. Of primary concern in this situation {s {ts persistance

-~ 1in the sofl. More specifically, the ability of the pesticide to be

transported with eroding soil particles to hearby waterways and the
accumulation in insects and earthworms which would show up in high levels

L B

-and other "‘IIUVITE 'raecnng in the area.

" Fortdnataly, 2, 4-D is dhé'of the only hérbicides which {s abie to be

matabol{zed by bacteria. As shown in the diagram below, the breakdown

~rate approximataly thirty days. Therefors, with some site specific

"'hl

YS. e
sotl- and-water-samples-an-analysis for 2, 4-0 should show no traces

of the herhicide.
The oniy known or potential noteworthy concerns associated with the
site are pub11c relations (1.e., public has access to the site and can
observe signs and possib1y anima1 fntrusfon,) For more additional

- Informationy -see correspondsnce bstween DOE and USBR 1n the HCCP files

photographs.
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-~ ECOLOGICAL ~SURVEY FORM

REPORT #: 93-600-10 LOCATION: North Slope

T PROJECT: ~North Siope Expedited Actions (Debris and Trash Removal)

.~ ._... PLANT SURVEY DATE: 07/26-27/93- INVESTIGATOR:- -M. R. Sackschewsky
ANIMAL SURVEY. DATE: .07/26-27/93 __INVESTIGATOR: D. S. Landeen

... SPECTES OF SDECTAL CONCERM NBSERVED.

_ i Pt
Y mVEmrim Wwivw ¥ wawwminy

1

aTlbmAd mmd 2T bl
~=—---PLANTS:--Stalked-pod milkvetch

WILDLIFE: Loggerhead shrike, Swainson's hawk
IS THE AREA UNDER VEGETATION MANAGEMENT: No

... DESCRIPTION OF AREA; - The area designated as the North_Slope is the Department

of Energy controlled land north of the Columbia River. _The sites on the North

en - Slope which will -be-cleaned-up-occur on -the Saddle Mountain Wildlife Refuge

area near Vernita Bridge all the way to the.Wahluke Wildlife Area including
the north and south sides of Highway 24. The sites on the north side of the

~ . ——- road occur in disturbed areas which are dominated by cheatgrass and

tumbiemustard, Other sites occur in undisturbed sagebrush habitat. A list of

- —-==- —---the sites visited iy attached (Attachment 3). This iist was taken from the

. first _drafi of the North Slepe Expedited Actions. Scope of Work, Several
cisterns associated with old homestead sites were also visited which do not
—occur on the attached list.

PLANTS OBSERVED: It needs to be stressed that the timing of the survey was
not ideal for plant identification and that a number of species were not
identified or observed that may be present. However, there were no
—indications of -any of the know rare plant species.
~ The only species of concern identified was the stalked pod milkvetch
—{Astragalus sclerocarpus) which-was-observed at two sites. This species is a

------state-monitor and is common at the Hanford Site. The only other possible

species_of concern might be Piper's daisy (Erigeron piperianus) at gravel pit
.. 47. This gravel pit should be revisited in the spring to determine if the
- plants observed were indeed Piper's daisy.

An attachment (Attachment 2) is provided which lists all of the plant species

Aahonmirnd Aimmtonn Phamm morsmismisem o mmimmE R R R S S T EE

gbserved during these surveys.

e - — SRS M Pmm Amammiimn
n

LLULLIFE UBSERVED:

B3 i . v R i $ - .Ao\uu »\d‘ 4 gl s o b om mrace === = .
- Biresi--pire-specles- coserved-wers the-wastern meadow lark, horned. lavk,

savannah sparrow, magpie, red-tailed hawk, northern harrier, common nighthawk,
barn swallow, bank swallow, common raven, northern mockingbird, western
--~-Kingbird, -eastern.kingbird, red-winged-blackbivrd, -and Amevican kestrel. A

wTanoom ROTIRENR - mecKinghird. es observad. atthe foyote Bait Can site on a power line
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~—pole. . This may be: the first documented sighiing of.this species on the nerth

‘Basin pocket mouse -is-tha mest-abund
a s fr

slope.

Bird species observed that have been designated as species:of concern-by the
state and federal governments were the loggerhead shrike and Swainson' s hawk.

—-Loggerhead shrikes -are classified as a federal candidate two. {ruq\ species and

as a state candidate (SC) species. The Swainson's hawk is classified as a

,E-,:x..m.ﬁEiiﬁ,s'j,—,Sﬁgg.!as and as 2 state candidate (8C) species.
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-J el
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sed ual observation
durlng the surveys or d1rect evidence such as tra

A

ue

actu
and burrows were the
- Great-Basin pocket mouse, b ry quete, mule nd biack-tailed

. jackrabbit. -Coyotes-and ﬂaagara are the pranulpdi preuators consuming such
prey as rodents, insects, rabbits, b1rds, snakes, and lizards. The Great
nt small mammal, wn1Cn thrives in sandy

'ﬂi O A

d
rom 1ocal nlant ¢pacia

_Elé.uﬁﬂ,!1ves nzlralx an_seeds f al nlant gpaciag,
_Other mammals known to inhabit the North Slope in general include the striped
-.skunky long=tailed waasel,.bobcat; puorcupine, ~and-various vodent species.

'Réptiles and Amphidbians: Reptiles observed during the surveys were the gopher

_. snake, racer, and sideblotched lizards.-.-Other reptiles-and amphibians which

__probably reside on-the North Slope include sagebrush lizards, short-horned
lizards, western snadefoot toads, and the Pacific raff]egn:kn

ife:  Due fo the time of the year when these surveys were conducted many
es that reside on the North Slope have.left and-as a result were not
Wildlife species that are listed as species of concern by the state
al_governmenis that are known to._inhabit the Nerth Slope include
1ed7curtew Great blue. neran Black-crowned night heron, burrowing
nous. h?h\ "‘*”‘ﬁ’?*ﬂ Fﬂif"ﬁ, uuu éage apullUI‘I

Cleanup activities at those sites where there are active raptor nests should
be conducted when these birds have finished .nesting. -In most Cases _cleanup
activities at known nesting sites could be conducted. from_ the middle-of- Augds*
to the end of February. The same statement can be made for the other species
of concern also. Remedial actions.and-cleanup activities can be conducted

>

1 L |
from August to February with Tittle or-no impact on these

here should be 1ittle or no impact to threatened or endangered plant
-a-result-of the remedial-actions-and-cleanup activities planned on
1

I

:E_E::_R"“ E;s‘_«.:l‘l&,il— “l-i?f:\., g . +he.feal h"'““‘"‘f “Behavior or the L .".g—'.}‘.'!'led
Cirtew in Southeastern washungton Wildlife Monographs, No. 73,
A7 ’
W F
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TABLE 1. TRASH AND DEBRIS REMOVAL SITES

| Sita Description of Action |
4 Mtlitary Construction | Pickup and remove remeins of wood strustures, sonstrustion dobris, hubricant cans, and
—I D’lﬂp- suto parm, -
o !{_};.1_24_' ~ | Ppickup snd remove communication wire, paint and lubricant cans.
H-12-R Pickup and remove temains of wood structures, domestic trash, $-gal oil cans, 5-gal drums,
and aulo parts.
D R LR e o - Biokup ind removs baBiciss sud bomse 7
H-83-C Pickup and remove rounds of 30-06 blank casings, links for bels fed automaric weapons,
and tires. _
--II-—H-ﬁ- —m e s Pfeimp sad remove-teaih astocisted with laadfill {remains-of wood strustuses, bottles, and
oil cani). ’
H Igloo Sits ‘Pickup and remove brokam wooden smmunition crates,
=} PaN-p¢ (H-04) Pickup and remove empty blue plastic 55-gal drums.
] ] _ l ] _
s *_*_:me 12714 (H-14)- — | Pickup sad rsmove paint cans aod matal icTaps at small burisl sita. At large dump aite
CT pickup and remove commissary type trash, wringer washing machine, water tank and
B % oo ceeeec o __) beater, packing crates and overpack for agtiaircraft mum shells.
Il PSN 72/82 (H-SZ) Pickup snd remove oil cans, sntisircnaft lun ahell erates and overpack, and lubrisant em
I e 56 G3-50) Pickup s remove debris fn sofl piles, conerete debrls and rebas.
e - -PEN 90-Disporal Sit- |- Piekup a.adfﬁr!mmre tant perte, slecaronle squipment, au pary, snd debris in pits.
Anthircraft Gua Pickup sod remove shrapnel at three locations.
Shrapnel Sites _
) Bridge Disposal Site Pickup snd remove remaing of wood strustures, metal roofing, window screen, railroad tes,

oil cans, personal items (twothbrushes, razors) bottles, and cans.

Stock Tauk and Weil

Pickup and remove barbed wire fencing, metal cans and remains of wooden structures,

E Sito
) I Dune Homestoad Piokup and removs flour mill and carrisge parts.
i Lonetreo Homestesd | Pickup and remove metsl cans, broken glass, and dsbris in wash pir.
- i Asbestos Pipe Site Pickup and remove concrete aabestos pipe sud small amounts of debris.
i _ il _Asphakt Bauch Plant Site | Pickup sud remove small piles of asphait and concrete.
s smemeoo— oo Coyote Bait-Cen — - -} Pickup-snd-removs 5-gal-military sonwiner, sachor stake, and S-gal fuel type can.
Grave] Pit 847

Pmkup and remove cans, bottles, fen:mg wm, wire spools, two military paint cans, and oil

! Hanford Firing Range

Pickup and remove 55-gaf drums, metal smmunition boxes, brass links aad packing tabes.

K-15
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Pacific Northwest Laboratories
Battelle Boulevard
- PO, Box 999
Richiand, Washingtan 99352

. (&Y pecewen N\ Teeonec

372-2228

r. Frank Gustafson

-~ Wastinghouse Hanford Company
Restoration and Remediation
P.O. Box 1870/H6-04

Richland, WA 99352

-
S

- CLLTURAL RESOURGES REVIEW.QF THE NORTH SLOPE WASTE SITES PROJECT.

oo - INTBSPONSE 10 your request recsived-June- 15,1892  staff-of the Hanford Cullural Resouices

. ... ... lLaboratory (HCRL)}conducted a culiural resources review of the subject projact, located in the

600 Area of the Hanford Site. According o the information that you supplied, the project entails

-~ — cleaning up thiny-nine-hazardous-waste sites; inciuding such actions as backfiliing cisterns and

s - —FOMOVING-cONtaminated soils and concrete rubble from military instatlations and chemical dump
B sites.

Following the 106 process of the Nationai Historic Preservation Act, HCHL first performed a
literature and records review to determine if previous archaeological surveys had been conducted
- -— - - - - inthe vicinity of any poieniiai waste siies. Next, staff 1ook preliminary fisld trips to the sites to
determine which locations were archaeological or histori¢ sites and/or whether proposed clean-up
- "activities could-impact undisturbed soils adjacent to the hazardous locations. As a result of the
____these two processes, twenty-nine of the thirty-nine locations were recorded as archaeoiogical or
_ historic sites; twenty-four are insignificant, five are signiticant,

- e oo - The insignificant sites; which includs all of the military sites and the Wasteway Cistern, Clay Pit
-~ .. . Cistemn, and Cow Camp.Cistern,- have been fully-documented by HCRL staf. No speciai
protection is recommended for these sites. The five significant sites, the Homestead Cistern,
Siock Tank Cistern, Overlook Cistern, 12-3 Cistern, and Wagon Road Cistern, are considered to

| SNSRI R S Sy S

- 08 Signiiicant for their abiiity to provide information about early Euro-American activities on the _
e e - - - - Hardord Sita.- On their own, thess historic sites do not retain hationally significant information. If
- "~ “however, these sites are viewed in terms of a greater thematic category, that of the Euro-

American ranching movement in southeastern Washington, then these five sites represent a
o singie component of the greater archaeological record which contains a "set" of property types
—— -~~~ ~including habitaiions, water improvements, and cow camps. Backfilling cisterns located within
each site will have no effect on any characteristics that wouid eventually make them eligible for
the National Register of Historic Places. More importantly, backfilling will preserve the cistern
=~ walls. However, damage to cultural features and artifacts could easily occur during the bacldilling
ool - by heavy machinery. The use of machinery at these five sites will be directed by HGRL staftf to

ensure avoidance of cultural materials. if historic trash at these sites needs to be removed as
-~ part of the clean-up process, HCRL will conduct a controlled collection.
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Mr. Frank Gustafson
August 12, 1993
Page 2
-t o — ... .. The insignificant miltary sites and three cistern sites do not require any special protection or

e rnen-aterhg —The—warke@;hewever; ‘must be directed to watch for cultural materials (e.g., bones,
—oo o = oo —-Brtilacts}-during-excavations: i any-are-encountersd, work in the vicinity i the discovery must

i
--stop until. an HCAL archaeciogist has been notified, assessed the significance of tha find, and, if
necessary, arranged for mitigation of the impacts to the find. This culturai resources review

_ pertains only fo the thirty-nine waste sites outlined in the project description, Any new projecis

o T i ard adAi 1 § i Narib CF H i H
e e ihat will affect additional areas of the North Siope will reouire senarata raviews.

-__No wark can proceed on the five significant cistemn sites until HCRL has received -advisement

~ from the State Historic Preservation Qfficer (SHPQO) and an agreement has besn reached for

avoidance of cultural matarials,

A copy of this letter has been sent to Charles Pasternak, DOE, Richland Operations Office. as
official documentation. Iif you have any questions, please call me at 372-2225. Please use the
HCRC# above for any future correspondence concerning this project.

!

Ad L7 77iv T4
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Sciantict

Tor ey 1RV

cc: C. R. Pasternak, RL (2}
E i o

i
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- DEPARTMENT OF COMIeve. ... . __ .
_ . OFHICE Of ARCHAEOLOGY AND MISTORIC PRESERVATION
ST I T it Avenie SW. ¢ RO, Box 48343 v Clympia, Washington S§S04-4343 o [206) 753-4011 v, SCAN 734adf]?

‘Octoker 22, 1593

|
P i

2!
l

:Eml
-4

Log: .081983-21-DOR
i s . Re: Waluke Slope Cultural Resourcses

msessoo o DRAnK-you sending thy Washinsiow State - 0ffice of Archasclogy and
~ . - -Histeric Preservation (CAHP) additional documentation cenesrning
— -7 - —— tie abeve rsferenced projacts.  The aerial photographs, '

—-— -~ --——{nformaticn on Cazp Hanford and the air defenses of Ranford from

-~~~ -1851 to 1975 and the NIXE Program Backgreund are helpful in

- undergtandineg the context of NIXE sites at tha Hanford Site,

In zesponse, I concur with your copinion that the NIXKE sites on
- —— ~— the Waluke 8Slope do not appear to be sligible for listing in the
_____ _National Register of Historic Places. This opinion is pased upon
~-- - - the undasrstanding that the sites have besan totally demclished
=== -=— (eRCept- for dabris,; foundatiens;-and-pavemant) with little, if
- -——— --any, potential to yield informaticn on the Cold War Erxa. We lsok

——-- - -foruard te 2@4itiensi scentexzual information for avaluatisn of
----other NIFXE sitee a2t Manford, perticularly the gite-lecatsd on the
Arid Land Ecolegy Reserve. Thareforse, in view of cur opinien

that the Waluke Slope NIKE sites are not Natlonal Register
sligibla, further contact with OAHP regarding this action is not

MBM"REEDR YLr _
--—-'———-J L
~ Charles, thank you for the additienal information and opportunity
—-— 2@ commant. on this action. - 3heuld you heve eny questicns; plsass
faal free to contact =e at (206) 753-95118&.

Sinceraly,

i o o AMd
‘ Pow Daliadv

L o P‘“?ﬂl " u
- T T T Grago A. Groffith
I | Conpz sive Planning Spasialise



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-93-47, Rev. 0

[
-

o - ADDEIANIV RS
AL A LWUNLFALA VL

— -=---—LANDFIGL CHARACTERIZATION ANE -REMEDIATION ACTIVITIES







DOE/RL-93-47, Rev. 0

&

R - 1.0 GOAL

characterization and remediation program.
1.1 LANDFILLS

-— .- -~ ---- - -—The North Slope-consists- of & number of uncharacterized landfills. The types and
locations of contaminants can be speculated on at some landfills; in other cases, there is no
information regarding potential contamination whatsoever. The objectives for the landfills in

. PR o fete oy |
AGVALLE U1 1cill ggl.;[lun are as 10110wWs:
-~ @ Determg thetypes of contamdnante present at each landfiii

. Determine which sites require no remediation

»  For sites that require remediation, identify which contaminants are present at

ranrantratinng ﬂ1 nt rem 'nrp ramadigtinn
I L VLS S Y TR TR LT \1 AW LWwlllwhnliSiLAiV/AL

*  Where relatively little additional effort is necessary, determine the approximate
e - . extent of remediation that will be required.

1.2 TYPES OF CONTAMINANTS PRESENT

The types of contaminants present at each landfill will be determined through the use
e of -geophysical-surveys-and/or soil sarnpling. - Geophiysical surveys-do not determine the types
--- --- ef contaminants present, -but they will identify the locations of possible releases so that
—rm - fSHEWRP- SO -SAMPlIng -¢an be performed{o identify the contaminants. The objectives of the
geophysical surveys are to: (1) be sensitive enough to-identify anomalies including drums
IR ____;;z{n'clunderg'round storage tanks (i.e., avoid faise negatives); {2) within the constraints of the
o= first-objective, minimize the number of anomalies identified that do not correspond to
probable sources of contamination (i.e., false positives); (3) perform measurements with a
.- close enough spacing so that likely sources of contamination will not be missed; and (4)
= g ity the location of each- E‘I’maly_‘t “withina 10-f radius so that 1ﬂllﬂwup Sanlphng will
lect-either- ;Ja..ﬁ--a}.y ceﬁtammated saﬂ of -beu}ﬁse enoag-h tﬁ the release so that a

remedlanon

~Geophysical surveys will be followed by exploratory trenching and soil sampling in
areas where anomalies and surface indications are detected. As trenching proceeds, visual
and instrumented field screening procedures will be used to identify possible contamination

" and contamihant soarces.” Soil sampling will then be performed to confirm or deny the
presence of hazardous constituents. The results of the soil sampling will be used to
determine whether a_landfill requires remediation, which contaminants require remediation,
and the approximate extent of remediation. Soil sample analyses will generally require
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methods that provide positive identification of contaminants. _Analytical methods that only
_rule out the presence of contamination can be used if methods that positively identify the

____contaminants are used as a followup measure
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The detection limits of the analyses must be below cleanup levels. These cleamup
levels for the various contaminants will be developed in consultation with the regulatory

I ... apencies-during preparation of the fieid sampling plan-prior to characterization activities.

2.1 GEOPHYSICAL SURVEY

————Due-to-their heterogeneous nature; iandfills will be investigated with several
geophysu:al methods. An electromagnetic (EM) survey also will be conducted to determine
anomalous areas within the landfill that could be indicative of buried metallic materials (i.e.,
buried drums). A ground penetrating radar (GPR) survey will be conducted in areas

-~ — ——(determined by the EM survey io.comain anomalous readmgs The GPR survey will be used

.- to pravide.better definition of subsurface conditions in these areas and io define locations of
any buried materials. Using a permanent landmark adjacent to the site as an origin, a grid

- —will be staked out over the landfill area. Grids for the EM survey will cover a wide area to

- . provide general information on subsurface conditions. Grids for the GPR survey will be

closely spaced over areas indicated by the EM survey to contain anomalies.

2.2 SOIL SAMPLING

- -..Using geophysical results as-a-basis for sampling locations, treniching with associated
_.soil sampling will be conducted to determine-the-extent of soil contamination. Test pits will
be completed through areas indicated by ‘geophysical survey results to contain anomalies.
The position of each test pit with respect to the permanent landmark referenced for the
-—- - - - geophysical-surveys will be described in detail in the fieid logbook. Soil samples will be
---;--leggea to-assess-soil characieristics and_ ule presence of visibie mntammanon Samnles will

-- —-andforregistering ¢ defectable L.ontammatlon through ﬁeld screemng will be subrmtted to the
- laboratory for analysis using U.S: Environmental Protection Agency (EPA) Method SW-846
_for volatile ngamc pounds {Y0Cs), semivolatile organic compounds (SVOCs),
chiorinated pesticides and polychlormated biphenyls (PCB), and RCRA metals. Ten percent
~of all sampies taken will be analyzed using EPA Contract Laboratory Program protocols with

full validation. Test pits will be completed to the depth where contamination is no longer

_ _____detected or through the anomalous area. - Laterally, soil borings will be completed to the

vt wesle oo

- PUSHIGEH WiICIT v..uuuuuu (1011 lb no ionger detected.
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3.0 LANDFILL REMEDIATION

-~ The following- discusses remediation-activities at landfill sites where contaminants are

detected above cleanup levels during the characterization sampling. Landfill sites will not be
remediated if contaminants are not detected above cleanup levels during the characterization

- sampling.

If the results of field screening and sampling (as described in Chapter 2) indicate
contaminants are present above cleanup levels, the contaminated soil will be excavated.

1 |

-~=— Diiring excavation, samples will be collected and field screened. Excavated materials will be
- -stockpiled prior-to treatment or disposal in lined containers or stockpiled on liners that are

shaped to prevent runoff. Excavation will continue until field screening resulis indicate

- contaminants are not present above action levels. At this point, confirmation samples will be

collected from each side and the bottom of the excavation. At a minimum, one sample will

--be collected from each wall and the base of the excavation. These samples will be collected

from the area of the walls and base that was adjacent to contaminated areas in the
excavation. Samples will not include debris, so that samples will be representative of the
iandfiii proper. Confirmation samples will be sent to an offsite laboratory to certify that the
excavations are free of contaminants above cieanup leveis with a 24-hr turnaround time.
These analyses will consist of analytes detected above cleanup levels during characterization

sampling.

If contamination is determined to reach a depth below ground surface that cannot
safely be excavated, excavation will cease. In this event, the site will require further

- characterization and. reevaluation of remedial alternatives.

---- .- - In the event-confirmation. sampling reveals.a-wall .or the base .of the excavation to be

contaminated over cleanup levels, the wall or base will be further excavated. After

the excavation is determined to be free of contaminants over cleanup levels.

4.0 GEOPHYSICAL SURVEY TECHNIQUES

e ... Geophysical surveys will be performed based on a grid system. Although no actual

samples will be collected during a geophysical survey, data collected will be logged
electronically in a data coliector/recorder or in the field logbook. A description of the
location of the survey point will be noted along with the results of each geophysical survey.

-4.1 _ELECTROMAGNETIC

EM surveys will be conducted in areas suspected of containing buried metallic wastes

- -{i-€-, buried-drums or underground storage tanks), An EM survey typically utilizes an EM
- field generated at the ground surface. - This EM field induces secondary EM fields in the
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oo - -=CAFth. which are measured af the surface. Fluctuations in the secondary EM fields are
. indicative of differing materials under the surface. In this way, areas registering anomalous
= zene s Feadings-that-may be indicative. of buried metallic. ohiects can he Incated. EM surveys can

P i o 1N A

"o e iypically scan -to-adepitt of 10w 20 fi.

General procedures for performing an EM survey will be in accordance with the

standard operating procedures (SOP) developed by the U.S. Army Corps of Engineers for the
Hanford Site. Specific instrument catibration and operation procedures will be in accordance

- - with the manufacturer’s instructions. Readings will be taken at evenly spaced-intervals along
-~ -grid lines placed over the area under-investigation: Data collected from readings wiil be
graphed to allow interpretation of areas displaying anomalous readings that may be indicative

Tonsuwsd ol oo n 112 Tt
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PR is a method that provides a continuous, high resolution cross-section depicting

'l-' i oLl..11

, .'= n8 in the electrical properties of the shallow subsurface. This method is particularly
-~ - sensitive-to-variations in electrical corlulu.tlwty and electricai permitivity (the ability of a
mat nal to hold a charge when an electrical field is applied). The system operates by
co ‘tmuousw radiating an electromagnetic pulse into the ground from a transducer (antenna)
&8 it is moved along a traverse. Since most of the earth materials are transparcnt to

_______electromagnetic energy, only a portion-of the radar signal is reflected back to the surface

nn intaeiasse RN A iy P

—- -— ------ from interfaces ‘Tepresenting variations in elecirical properties. When the signal encounters a

metai object, however, all of the incident energy is reflected. The reflected signals are
oo 1eCEIVEd by the same transducer and are printed in cross-section form on a graphical

rnninllu -

-7 ——recorder. The resuiting records can provide information regarding stratification, the
thickness and extent of fill material, the location of buried objects, changes in material

: wnmumm Sucir as saturation, and changes in subsurface chemistry where this is reflected by

LA
=N

) GIIIerent electrlcal nronertnee

General procedures for performing a GPR survey will be in accordance with the SOPs
adopted by the U.S. Army Corps of Engineers for the Hanford Site. Specific instrument
calibration and operation procedures will be in accordance with the manufacturer’s

-~ instructions. - Bquipinent calibration will be conducted at regular intervals according to the

manufacturer’s instructions. The GPR locations wi]] bé in areas where EM anomalies were

detected. The survey.- locations will bene in on-the location and orientation of the EM

s el —a."bif*la‘“ A i‘i‘.*El cation of features ¢ "g ihé EM anomaly will then be staked.

~ Trenching wiii be performed using an excavator (i.e., backhoe or equivalent).
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5.1 2 nqunplucul, LFCuuUliLalliiliaLivii

Equipment decontamination shall follow procedures detailed in the SOPs adopted by
—ueresothe U8 -Army-Corps-of Engineers-for-the-Hanferd Site. Excavators will be decontaminated
as follows before proceedmg to any new trench when suspect contaminated soil is
encountered. Any large soil deposits will be scraped off with a shovel. The excavator will
then be decontaminated by manually wiping the bucket down using cloth and a wetting
detergent. Only the portions of the excavator contacting the soil will require
decontamination. All decontamination procedures will be conducted over a temporary

--—==-gecontamination pad-which will be shaped to contain all fluids generated during the process.

.. 5.2 PRE-EXCAVATION TEST PIT SAMPLING EQUIPMENT

-.To avoid placing personnel in an excavation, samples shall be collected from ground
surface using the excavator bucket when possible. Samples shall be collected directly with
the excavator bucket. In the event samples cannot be collected with the excavator, samples
- stiall be collected with a stainfess steel hand auger or hand trowel. All measures will be
__taken to ensure the safety of personnel who enter an excavation. Under no circumstances

will personnel enter an unshored, vertical-walled excavation >4 ft deep.

5.2.1 Pre-Excavation Test Pit Sampling Procedures

- -- - -Samples will be collected in accordance with procedures detailed in the SOPs adopted
) \ gineers for the Hanford Site.

5.2.2 Equipment Decontamination

.. Equipment decontamination shall follow procedures detailed in the SOPs adopted by
the U.S. Army Corps of Engineers for the Hanford Site. Excavation equipment will be

deconitaminated as described in Section 5.1.2.

T L L AMMIL RS LI N T WEAWATWE AL W DAL AW LAV AL oS s A

,,,,,,,,, — 5.3 CONFIRMATION SAMPLING EQUIPMENT

In excavations of 4 ft or less in depth, or in deeper excavations with tapered sides,
--confirmatory samples will be collected with a stainless steel hand trowel or a stainless steel
hand auger.  Sampies for VOC analysis wili be collected with a hand-driven core sampler
~-—(i-e.,-a split spoon sampler or equivalent). Vertical wall excavations >4 ft in depth will
require differing sample collection methods. To avoid placing personnel in these
excavations, samples shall be collected from ground surface using the excavator bucket



--— whenever-feasible.  If possible, the coniracior shali attach a core sampler to the excavator
bucket for use in collecting samples for VOC analysis. Samples for other analyses shall be
collected directly with the excavator bucket unless this approach is not feasible. In the event
samples cannot be collected with the excavator, samples shall be collected with a stainless

— steel hand-auger or hand trowel. “All measures will be taken to ensure the safety of

—--personnel whe enter the excavation. Under no circumstances will personnel enter an

unshored, vertical-walled excavation >4 ft deep.

-—- - —-5.3.1 Confirmation Sampiing Procedures-

- - - - Samples will be coiiected in accordance with procedures detailed in the SOPs adopted
Tt T T T Y'the U"'S"'ALTnY'ngs nF Eﬂgmeers 'an me F ¢ ﬂ.l.lfﬂl.u Sltcn_

Equipment decontamination shall follow procedures detailed in the SOPs adopted by
‘the U.S. Army Corps of Engmeers for the Hanford Site. Excavation equipment will be
decontammated as described in Section 5.1.2.

5.4 QUALITY ASSURA "(,E/QUALITY CONTROL PROCEDURES

QA/QC procedures will be developed in consultation with the regulatory agencies
_during preparation of the field sampling plan prior to characterization activities.

el SE -

%

o e s e — =6 § FIELD SCREENING TECHNIQUES

- --—To expedite remediation of the North Slope, various fieid screening methods will be
-...employed for preliminary determination of the presence and extent of contamination.
~ Followed by confirmatory sampling, field screening will also be used as an indicator of when
an area has been excavated to below remediation criteria. Various field screening techniques
~ have been identified which may be applicable to contaminants of concern at the North Slope.

_ - __Aiihough VOC. concentrations in- soil- sumple_ieannet be determined; organic
deuc*erv can-be -used for headspace -screening to determine the preserice of VOCs in a
. sample, Organic vapor detectors may be photo- or flame-ionization detectors. Headspace
_bt.rccmng maccompmhcd by filling a container (i.c., a jar or ziplock bag) about half full of
+rrmoe . 80il. The coniainer Ln.isgcg and allowed to sit or is ‘.::aied at a constant temperature for
~— - -5-min. Following this period, thé detector probe is inserted into the container and.a. reading

e AR-OIZARIC Vapor-detecter will be utilized (o identify samples with the highest
conccntranons of VOCs, which will the he sent.to. 2 laboratory. for analysw and-te-delineate

,;;,azaaa containing VOC coniamination Based on current information regarding the sites



- - ce-w-i- - associated with the North-Siope; use of an organic vapor detector is recommended at the

landfill sites. Calibration procedures shall be in accordance with manufacturer’s
recommendations.
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North; Slope Well Dy

coimmissioning Cost Estimate.

L = ‘—
L diag bt

) N o H | 1 1 : . . | ‘_‘_
U ar Mobilize | Camera | . — Install Expendable | Remove idop: | @verhead | Estimated
. W"'I'H no. & set up :su.rvé:y Clean |01!ut Perforate zrout material wedthead Overight | expenses cost/well
R ;: - , ; = Lo : ;!
B o o - . ) R
699-61-16A $12,000 $1,200 | $19,200\f $ 9,600 | $ 4,800 $10,000| $2400| s$9,000]| §38900 $107,100
699-61-16E 2,400 | ° N/A 7,200 4,800 4,800 10,000 2,400’ 4,300 15,200 51,100
1699-70-17 4,800 N/A, N/A N/A | 7,200 6,000 2,400 2,900 13,600 36,900
699-76-90 4,800 500 9,600 9,600 | 4,800 4,000 2,400 3,600 18,000 52,500
699-79-104 4,800 N/A N/A N/A 4,800 4,000 2,400 3,500 | 14,800 41,600
BN | 3 o : - !
699-80-738. " 4,800 500 9,600 4,800 4,800 4,000 2,400, 3,600 | ' 18,000 52,500
1699-86-64, " 4,800 500 9,600 9,600 7,200 10,000 2,400 7,200 | 23,800 75,100
699-86-95; . 4,800 NiA 9,600 9,600 | 4,800 8,000 N/A 5,400 20,100 | 62,300
699-92-14 ! 4,800 N/A 9,600 12,000 | - 7,200 12,000 N/A 7.200 | 23,800 | 76,600
699-93-03- 4,800 500 9,600 | 7,200 4,800 12,000 N/A 5,400 21,400 65,700
699-98-54.A 4800 | 500 2,400 4,800 | . 2,400 3,000 | . 2,400 | 3,600 14400 38300
699-107-79 4,800 { 500 2,400 |© 9,600 | 4,800 6000 ' N/A| 3,600 17,000 | ' 48,700
699-111-24 4,800 N/A N/A 2,400 2,400 3,000 N/A 2,500 10,800 | ' 25,900
699-112-37 | 4,800 500 9,600 9,600 | 4,800 8,000  N/A .s,ioo 20,900 | - 63,600
699-115-61 4,800 | 500 9,600 9,600 | 4,800 7,000 . N/A 5,400 20,600 62,300
Categorical $76,800 | $5,200 | $108,000 | $105,600 | $74,400 | - $107,000 | $19,200 | $72,700 | $291,300
Subtotals: :
Total $860,200

N/A. = net applicable 10 the

specific well.
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Alternatave Cost, $
Hazards Mitigation
Well Decommissioning 860,200
" Physical Hazards & Ordnance . .. T 299,590
Total 1,159,790
Characterization and Hazards Mitigation:
.- . Hazavds Mitigation 1,159,790
Characterization 2.236,230
Total -.3,396,020
Hazards Removal
, Hazards Mitigation 1,159,790
|- —Landfill Removals - - 8,607,140
Total T 9,766,830
+ Hazards Removal and Demolition Debris:
Hazards Mitigation 1,159,790
Landfill Removals 8,607,140
Demolition Debris Removal 12,103,290

21,870,220
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