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1. The purpose of this letter is to convey comments as per reference (a),
on the recommendations included in the preliminary draft of the Navy
Assessment and Control of Installation Pollutants (NACIP), Initial
Assessment Study (IAS). :

2. The OESO has reviewet the draft, using as a base the guidelines

laid down in reference (k). 1In addition, the Army completed an IAS

of NWSC Crane in 1977 ané documented the study in reference (c). A
comparative analysis was completed between the NACIP IAS and the Army's
study. Results of the aralysis and the review are compiled in enclosure (1).

3. Questions pertaining to this subject should be directed to H. A. Dodohara,
Autovon 364-4534/4450.
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SUMMARY

Eighteen (18) sites were recommended for Confirmation Study following the
NACIP Initial Assessment Study (IAS) of the Naval Weapons Support Center,
Crane, Indiana. Criteria for progressing from an IAS to the Confirmation
Study are laid down in the NREESA publication 20.2-035 NACIP Program: Guide for
Conducting an IAS. Briefly, the criteria require members of the IAS Review
Board (the installation, EFD, Program Manager, the major claimant, and the
Program Director) must find "sufficient evidence to suspect" contamination and
that the "contemination presents a definite danger" to the envirorment and To

personnel, The recommendations were scrutinized on the basis of the two
criteria.

Not one of the recommendations satisfied both criteria since there is no
evidence of the contamination of any drinking water: there is no evidence of
the migration off station of any contamination; and although definite damage
to the envirormment exists, the degradation is Jlocalized.

The 1list below groups the recommended sites into various categories:

A. Definite Contamination and Envirenmental Degradation (localized)

(1) #15. Mine Fi11 A&B {Soil/Absence of Vegetatjon)

B. Definite Contamination/NO Environmental Degradation

(1) # 8. Loading Building 136 (Soil)
(2; #16. Rockeye (Groundwater)
_(3 #17. Cast and Fill Building 146 (Soil)

€. Environmental Damage {localized)/Insufficient Data of Contamination

(1) # 9. High Explosive (Dead trees)
(2) #11. Pyro Test Area {(Dying trees)

D. High Potential for Contamination

(1) # 2. McComish Gorge Dump (Groundwater)
(2) # 3. Burning Pit Dump (Groundwater)

(3} # 4, Sanitary Landfill {Groundwater)

(4) # 7. Roads and Ground:Dump (Groundwater)

{(5) #0, Ordnance Burning Ground (Groundwater)
(6) #13. Chemical Burial Ground (Groundwater)
(7) #18. Load and Fill Pond, Building 106 {Soil1/Groundwater)

E. Potential for Contamination

(1) # 1. Battery Shop {Water source)

(2) # 5. PCB Burial (Groundwater/Soil)

(3} # 6. Pesticide Shop (So0il) _

(8) #14: "Load and Fill Building 104 (Soil/Surface water) .




A comparative analysis was conducted between the NACIP 1AS and the
Installation Restoration Records Research conducted in 1977 by the Army's
PMCDIR (P.-M. Chem. Demil. and I.R.). Generally,K the NACIP report included
much more details on the industrial, ordnance, and disposal operations,
quantifying each process. NACIP was more structured and systematically
organized than PMCDIR. Contamination findings and assessments were very
similar for both surveys. However, the end results were that NACIP-

recommended 18 sites to proceed to Confirmation Study while in contrast PMCDIR
did not justify recommending any sites for further studies.
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INTRODUCTION

An IAS (Initial Assessment Study) of the Naval Weapons Support Center
(NWSC), Crane, Indiana was conducted during the spring of 1981. The on-site
survey phase of the IAS was performed from 27 April through 1 May. The study
is the initial phase of the Navy Assessment and Control of Installation

Pollutant (NACIP) program to identify, assess, and control contamination of
the environment as a result of past practices.

A preliminary draft of the study was prepared jointly by the NACIP team
consisting of members from the Naval Energy and Environmental Support Activity
(NEESAY, the Ordnance Envirommental Support Office (0ESO) and the U. S. Army
Engineer Waterways Experiment Station., In the report, 18 contaminated sites
were identified and reconmended for Confirmation Study,

These 18 sites recommended for Confirmation Study have been scrutinized,

based on criteria as delineated in the "NACIP Program: Guide for Conducting
an IAS" NEESA 20.5-035.

The Naval Weapons Support Center {NWSC) Crane at the time of the 1AS had
drawn up plans and was progressing toward studies to be conducted at several
of the recommended sites. This was not reflected in the IAS Preliminary
Draft. The following is the result of a review of the Draft report.



D1SCUSSION

In 1978 the results of a “Records Search" of NWSC Crane, Indjana were
documented by the Department of the Army, Office of the Project Manager for
Chemical Demi litarization and Installation Restoration (PMCDIR), Aberdeen
Proving Ground, Maryland. The Records Search, Installation Restoration
Program, is the precursor of and equivalent to the JAS, NACIP Program. PMCDIR
in their Records Search of NWSC made no recommendation and thus established
the Basis of an obligation to scrutinize the recommendations in the NACIP IAS.

In the following discussion, each site recommended for Confirmation Study
will be reviewed individually. Included in the Appendix are portions of the
NACIP and PMCDIR reports referring to the specific site. The sections from
the reports will be included verbatim. The NACIP section will include: (a)
Significant Findings, (b) Conclusions, (c) Recommendation, and (d) Activity
Findings; while the PMCDIR section will include (&) Findings, (b) Conclusions,
and {c) Contamination Assessment.

Comments in Part One, Assessment of Recommendations discusses the validity
of the recommendations. In determining this validity, the criteria applied
are those delineated in the NACIP Guide for Conducting an IAS, pages 9 and
A-11. The RACIP Program Management Plan page A-11 states:

“The Confirmation Study will be conducted only if the review board
conc ludes that:

(1) Sufficient evidence exists to suspect that contaminated disposal
sites exist, and that

(2) The contamination presents a definite danger to (2) the health of °
civilians in nearby communities or installation personnel, or {b) the
environment within or outside the installation., If a Confirmation
Study is recommended, the IAS team wil) develop a preliminary scope
of work for provision to the EFD."

The Review Board consists of those members responsible for reviewing the [AS
draft report, including the NACIP Program Director. The reviewers are

personnel from the installation, EFD, NACIP Program Manager, and the major
claimant. '

In Part Two, findings from both NACIP and PMCDIR surveys of the ’
recommended sites are compared. In addition, comments are included comparing
the findings in .general.

A deficiency of omission is conspicuous in the NACIP report. At the tim
of the IAS on-site survey, NWSC had in progress, projects to monitor ,
groundwater at six of the 18 recommended sites. These were:

1. MComish Gorge Dump
2. Burning Pit Dump
3. Dye Burial Ground



4, Chemical Burial Ground
5. H. E. Demolition Ground
6. Ordnance Burning Ground

In addition, NWSC had instituted and were conducting.a program monitoring a1l
storm drainageways exiting the base; i.e., Furst Creek, Seed Tick Creek, Boggs
Creek, Little Sulfur Creek and Sulfur Creek. These were not reported,




PART ONE

ASSESSMENT OF RECOMMENDATIONS
FOR CONFIRMATION STUDIES



Sumuét-r of Reconmendatians
- “Hap UFTN T Saig T -
Site Coordinates|WellstHailer) Sediment fSoly|  Tests Remarks N
1 _|Dattery Shop (#1dq, 36) [ T-24 X X ILead” e
2 McConilsh Gorge Dump M-6 X [7x , pi, spec. Cond.|Test for qroundwsler Conlomina ion
THC, TOU indicators, further analysis may be
_ AL E L] 5 S
3 Burning Pit Dump L-9 X X Pl spect Cund, [ Test for groundwater vantemingCion
TOC, YOI, THT, {Indicators and ordnance mylerials,
ROX, HMX, anmopt
lum plcrate —_ - — ———
4 Sanitary LandfilN PP-6 X X BTN spec;tnnd.. Test for gyroundwater contuminag Lion
: TOC, YOI, THT, RDX| Indicators and ordnance materials,
HHX, ammonium ’
erate
5 | Prceourtal (Pole Yard) | 1-22 x |rco Take sample at bottow of binial site
, after transformers are removed.,
6 Pesticide Shop (Bldg, 2109] Y-24. X [Posticlde frac-
tion of prior-
ity pollutants .
7 Roads and Grounds Dunp :
and Hashrack U-26 X X Afrlority polly-
__{lants - e
3 Loading {D1dq, 136) H-26 X I.ead e
9} High €xplosive Pemolition ROX, THT LMY, *
| Areas fmi-22 X X {ATHU , Avon {um
—_[nlerate ———— e e
10 Ordnance Durning Grounds | 00-4% X X i, spec, Cond. | Test for graundwater cnlaminal jon
’ T0C, TOULTHT DX § tndicalors and ordunance materinls,
X, DATHD, Auon-

fum picrate




Sutmary of Recommendatlons {Con't)

. PR AN 0] M7 o
Site : Coardinates|WellsjHater| Sediment [5n1) Tests Romarks
11 | Pyro Test Area cc-21 X Iphosphorus, lead
' chromlum
pesticide frac-
tion of prior-
ity pollutants
12 | Dye Burial Ground 1-47 X X i, spec. Cond.,
- - 10C, T0it, color .
13 | Chemical Burfal Ground [Fr-23 X X mistard gas
— thorlum
14 | toad and H) area mercury, cadnium
(0ldg. 104) EE-17 X {chromlum, RDX,
. . INT, TCE e,
15 | Mine FIVI_A 7-25 D T
| Mine 1Y B 06-22 X_ {1 L
16 | Rockeye _|_K-12 X X RIX, TNT
17 ) Cast and FI1Y {Bidg. 146) Q-N RDX, THT, chromin
cachiy i, amron (o
n_ . plerate -
18 | Load and (111 pand M Cury, chirom-
{Dldg. 106) EE-1] X Tum, phasphorus
—_ — L — e e
19 | Surface waters exiting ’ triacily pallu-{Monitor siation boundaries al Turst
' statfon X tants, HMX, TNT.| Creck, Dogys Creek, LiLEYe Sullur,
: nx, DATHI, Creeck, Sultur Creck, ond Svedtick
armanium picraty Creek. — -

"Test methods selected from [PA-approved test methods {LPA methods, ASTH molhods, and Standard methods ).
Priorfty pollutants listed In appendix A,
Test for groundwater conLomination fndicators 1isted iq 40CFR265,

R R L ST ¥ ST P
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I11.

IV,

Assessment of Recommendations
for Confirmation Studies

Battery Shop

The components of lead storage batteries are lead and lead oxide, with
Vead sulfate forming in the electrolyte. Metallic lead is insoluble
in water. Lead oxide is soluble in water to 17 ppm and lead sulfate to
44 ppm. If both are soluble to that extent in the electrolyte, the
amount of dissolved lead would be about 60 ppm in the spent battery
acid, The 2,000 gallons per year of acid dumped translates to about
1.6 1b. of lead per year or about 1.7 1b. of lead sulfate per year,

40 CFR 117.2]1 Determination of Reportable Quantities of Hazardous
Substance, allows 5,000 1b. of lead sulfate to be spilled in a 24 hour
period before it is a reportable quantity. Compared to the reportable
quantity, the 1.7 1b. of lead sulfate dumped per year is hardly worth

noting. The NACIP Confirmation Study criteria is certainly not
satisfied, -

McComish Gofge Dumﬁ

Both NACIP-and PMCDIR agree that larger items such as construction
materjal were disposed of at this site, and that a possibility exists
that live ordnance items were dumped here. NACIP concludes that "the
potential for groundwater contamination exists at this site.”

The materials known to have been dumped at this site {construction
material, etc.) certainly have little potential for contamination of

groundwater. It seems that the unknowns have a greater potential for
contamination than the knowns.

Certainly the NACIP Confirmation Study Criteria are not met.

Should wells be planned to be drilled at this site, consideration
should be given to the possibility that live ordnance items may be
buried as reported by NACIP and PMCDIR. Consider utilizing an EQD
team to clear any area considered for well drilling.

‘Burning Pit Dump

Data is not presented giving evidence of any contamination at this
site; therefore, the NACIP Confirmation Study Criteria are not met.

Sanitary Landfill '

Erreta: 1In the NACIP Significant Finding: Theré are two oxidation
ponds to collect leachate from two rows of cells, not one pond.

No evidence of contémination is presented. Samples of leachate from
the ponds collected during an QESQ wastewater study in 1978 revealed
no toxic pollutants. The findings do not satisfy the NACIP Criteria.



V.

VI,

PCB Burial {(Pole Yard)

No evidence of contamination from PCB was presented. The integrity or
deterioration of the transformers were not established., Searching

reqgulations such as RCRA or those on PCBs may provide better
guidelines than NACIP.

Pesticide Shop (Bldg. 2189)

" Washing of contamindted equipment at washracks indicate strong

Vil.

vIIt.

IX.

XI.

possibility of pesticide contamination. However, no evidence is
presented of any contamination in the area and that any environmental
damage has occurred. The NACIP Criteria are not supported.

Roads and Ground Dump and Washrack

Only potential contemination with no evidence of contamination is.
presented for this dump site. The NACIP Criteria are not satisfied.

Loading (Bldg, 136)

Evidence of lead, barium, antimony, and chromium contamination of the
sludge from the pond is presented, but no evidence of heavy metals in
the drainage way. Analyzing for lead only seems inadequate in view of
the fact that chromium was found in concentrations almost 1000 times
that of lead. The NACIP criteria were not met.

High Explosives Demolition Area

1t is almost a given conclusion that ordnance contamination exists
within the demolition area; however, no data is presented to support
this. Dead trees along the periphery of the area are definite
indications that the enviromment is endangered. However, no evidence
is indicated that any damage has occurred outside the immediate area

and in addition, no evidence of pollutant migration. The findings do
not satisfy the NACIP criteria.

Ordnance Burning Ground

"Possible pollutants” at the burning grouﬁd which "may be leaching”
are not sufficient grounds. for Confirmation Studies. Although the

potential is high, there is no supporting data that contamination
exists.

Pyro Test Area (Bldg. 2167) i

No data was presented which indicate contamination in and around the .~
area, Envirormental damage was reported by several sources. Should
the reports be substantiated, the damage, would be limited to the
immediate surroundings. The NACIP Criteria are not met.

10
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X1I1.

XIIT.

X1V,

TV

Xvi,

Dye Burial Ground

No evidence is presented that the materiz) buried is migrating or
leaching from the burial site. The fact that the buried dyes are "a

potential source of groundwater pollution" does not support the NACLP
Criteria.

Chemical Burial Ground

Radiological, chemical, and chemical warfare material were excavated
from the burial site, There is no evidence that any residuve remains.

Data from existing monitoring wells were not presented. The findings
do not meet the NACIP Criteria. '

Load and Fill Area {Bldg. 104)

The data presented give indication that there is a great potential for
contamination in the drainageway in the vicinity of the operating
area. However the evidence do not satisfy the NACIP Criteria.

Mine Fill A, Mine F111 B

The area within the Mine Fill plants is contaminated and migration to
the surrounding exists. However, at some distance {ca., one mile) from
the plants, the concentration of the contaminants in surface runoff
drop dramat1ca11y There is evidence* that the contamination is not
present in Boggs Creek, the major drainageway downslope of the Mine
Fi1l plants. The contamination and the migration is 1oca11zed and not
a threat to personnel on or off the base.

*JSAEHA Study No. 81-24-8806-80 and 81-24-8807-80, Crane AAA,

Crane,
Indiana, 4-14 June 1979.

Rockeye

Strong evidence exists that groundwater had been contaminated starting
from the peint of percolation in the drainage ditch north of Rockeye.
However, there is no evidence that this groundwastes poses a definite

. threat to the enviromnment or to personnel in the surrounding area,

XVIIL.

The NACIP criteria are not met.

Cast and Fill (Bldg, 146)

The ground in the immediate area of the operations are contaminated

~with explosives. Surface runoff is'similarly affected. However, no

XVIII.

evidence is presented to indicate that the problem is more than a
localized one. The findings do not satisfy the NACIP Criteria.

Load and Fil} Pond (Bldg, 106)

No evidence is presented of any contamination or threat to the
environment or personnel. The NACIP criteria is not met. -




PART TWO

COMPARATIVE ANALYSIS
NACIP AND PMCDIR
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I.

11,

111,

Iv.

Vi.

VII.

- Comparative Analysis
NACIP and PMCDIR

Battery Shop

NACIP provided detailed operations and past disposal methods of battery
waste. PMCDIR did not address the operations,

McComish Gorge Dump

NACIP concluded that the contamination from past dumpings is serious

enough to warrant a Confirmation Study. PMCDIR assessed the situation
as not serious. :

Burning Pit Dump

NACIP concluded that a potential exists for groundwater contamination
from this site. PMIDIR was not able to draw a firm conclusion because
of limited surface and subsurface data.

Sanitary Landfill

NACIP concluded that the landfill operations are conducive to
contamination. Some trash and garbage were placed on the rock surface.-
of the landfill. PMCDIR's findings that certain areas in the past were
designated "hotbeds" which contain toxic or contaminated waste were
virtually ignored. In addition, there is no mention of the monitoring
wells that had been installed at four corners of the landfill site.

.” PCB Burial {Pole Yard)

NACIP concluded that PCB transformers had buried when in actuality
capacitors were disposed of. PMCDIR did not address PCB in their
report; although at the time of their study, PCB was an issue and had
been banned by Congress as a toxic material. Although the burial site
was jdentified by a survey member {OESO), the item was apparently
assessed as a minor one and not included in the report.

Pesticide Shop (Bldg. 2189)

NACIP provided detailed description of the pesticide operations and
assessed the problems connected with the operations serious enough for
Confirmation Study. PMCDIR gave general descriptions and included a

table of pesticides used. No conclisions were made,

Roads and Grounds Dump and Washrack

NACIP recommended Confirmation Study while PMCDIR apparently had not
uncovered this dunp site during their survey.

13 I
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VIT1.

IX.

XI.

XII.

XI111.

XIV.

XV.

Loading {Bldg. 136)

NACIP assessed this site as serious. PMCDIR concluded that very little
contamination exists in this area.

High Explosives Demolition Area

fe

NACIP states that a potential exists for pollutant migration from this
area by means of surface runoff. PMCDIR concluded that Conservation

"Pond 333 had already received cunoff from the demolition area and that

analysis of the pond water has revealed explosives contamination.

Ordnance Burning Ground

NACIP included details of the burn operations inciuding types of
material disposed of at the grounds. In the event.contamination is
found, this will provide ready reference to aid in tracing the
contamination to the source. PMCDIR provided sparce information and

“incorrectly dated the initial use of the burnig ground around 1865. 1In

actuality, the initial operation of the area goes back to WWII. PMCDIR
did not consider the burning ground a serious problem,

Pyro Test Area (Bldg. 2167)

The findings reported by both NACIP and PMCDIR are for all practical
purposes, identical; i.e., high potential for contamination and
localized environmental damage. However, NACIP recommended
Confimation but PMCDIR did not. -

Dye Burial Ground

NACIP and PMCDIR agree on the findings; however, PMCDIR did not
recommend any follow-up actions.

Chemical Burial Ground

NACIP lacked details of the mustard gas burial and subsequent

exhumation. OQtherwise, findings by both NACIP and PMCDIR were similar,
with NACIP updating the more recent operations at the grounds,

Load and Fill Area (Bldg. 104)

NACIP provided much more details on the operations and disposal
practices of the facilities in the area. Water analysis from the
operations were available at the time of the survey; however, PMCDIR
apparently nad not come upon the data. Contamination assessment of
this area for both NACIP and PMCDIR is similar.

Mine Fi11 A, Mine Fill B

NACIP provides more details, but both NACIP and PMCDIR concluded that
the grounds in the area of the plants are extensively contaminated.

A



Minor Cmissions

Pyrotechnic Test Range
Lake Oberlin
Waterway Indicator

Land Indicator

Major Qmissions

d!

Item (a) is major owing to the toxicity of PCB.
potentially a major dumpsite and may qualify under FCRA

regulations. Item {c) was a high volune operation with

PCB Burial Site

Roads and Grounds Dump Site

Load and Fi11 Pond (Bldg. 106)

Percolation of Rockeye Wastewater

Item {b) is

resulting potential contamination from chlorinated solvents and

heavy metals.

contamination of groundwater.

Minor Omissions

a.

PW Shops

- Battery

- Railroad Equipment

- Automotive and Heavy Equipment
- Carpenter

- Motor

- Refrigeration

- Indoor Electric

- Electronics

- Sheet Metal

- Mechanical Maintenance
- Mill Shop

- Paint '
- Welding

Ordnance
- Black Powder Operations
- Snokeless Powder Qperations

16

Item (d) imposes a high potential to the
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1.

Battery Shop

A.

NACIP

1.

Significant Findings

About 2,000 gallons of spent battery acid per yeer, from™ 1940 to
1975, was discharged behind the Battery Shop, B]dg 36, into a
storm drain whwch flows into Lake Greenwood.

Conc]us1ons . . : SRR

Lead salts from battery acid disposed of at the Battery Shop may
be migrating to lLake Greenwood through the surface drainage
system. Lake Greenwood is the source of drinking water for NWX.
Therefore, lead salts from the Battery Shop have the potential for
polluting the drinking water supply.

Recommendations

Test for lead

Sample locations: at the discharge site, on the hillside below
discharge site, in the dra1nagehay, and at upper end of Lake
Greenwood.

Type of Sample: surface soi ) samp]e and soil samp]e collected at
1/2-meter depth at each location,

Number of Samples- approx1mate1y 20 (total).

Freguencz Sample each location every 3 months for 1 year.

Remarks:  The sampling and analysis should determine if lead salts

are migrating toward lLake Greenwood, the source of drinking water
for NWSC.

Actiﬁitijindings

The battery shop personnel perform maintenance operations on
electric vehicles, primarily forklifts, for all users at NWSC
Crane. The shop was built around 1942, :

Approx1mately 150 ga]]ons per moanth of battery acid is dumped out
of worn-out batteries, The acid is neutralized in a tank and
discharged into the sewer system. Prior to about 1975, the acid
was disposed of by dumping down the hillside behind the bui lding..’
Visual examination of the disposal site revealed two dead trees
Jjust below the edge of the hill and about ten 10-gallon barrels
and 50 5-gallon barrels at the base of the hill, -~

01d batteries, with acid removed, are sent to CBPDO for salvage,

18 I




4.

Activity Finding
Not addressed.

B. PMIDIR

1-

Findings

The McComish Gorge landfill is utilized for timbers and other
large jtems not suitable for the main sanitary landfil}

- Personnel interviewed by the Team indicated that a poteétial

exists for both landfills to be contaminated by waste materials.

Conclusions

None

Contamination Assessment

This gorge was reportedly used for disposal of construction and
odd type materials., Documentation of what was dumped into the
gorge could not be found; however, during an interview, one past
employee reported that "all-kinds of material including possible
live rounds" were dumped into the gorge. The material identified
by the past employee included tree stumps, concrete-filled ‘
practice 7.2 projectile warheads, and other material not
acceptable for l1andfill or ordnance burning and demolition areas.
Contamination from this gorge is not considered to be serious;
however, due to the lack of knowledge of exactly what was dumped

into the gorge, the gorge should be considered as a possible.
hazardous area,

111. Burning Pit Dump

A. NACIP

1.

Significant Findings

From 1942 to 1972, trash and garbage were burned in the burning
pit. No ordnance materials were reported burned at this site.
Large nonburnable items are also buried at the site. Reports

“indicate that barrels and transformers were buried at this site.

Conclusions

L]

Mixed trash and garbage collected from all over the base was
burned and buried at this site, The potential for groundwater -
contamination exists at this site.

Recommendation

Monitoring Wells: Drill five groundwater-monitoring wells

around the dump site. Llocations of the well will be determined
by a hydrogeologist.



Test for {1) the groundwater contamination indicators: pH;
specific conductance, total organic carbon, and total organic

halogen and (2} ordnance compounds: TNT, RDX, HMX, and ammonium
pitrate,

Type of Sample: groundwater,

Number of Samples: one from each well,

Frequency of Sampling: one per month for one year.

Remarks: Compare the upgradient and downgradient groundwater
contamination indicators to determine if contamination exists.

Results from the screening test may indicate further testing is
required.

Activity Findings

From about 1942 to 1972, garbage, except for ordrance {tems, was
disposed of at the garbage burn pit. The pit was located near
the Crane Gate, east of the junction of H-5 and H-331 (figure
6.5-1). Garbage was burped daily in the pit, Residuals from
the pit were buried in a gquily to the north of the pit, along
with nonburnable items such as refrigerators, and, reportedly,

transformers and barrels. It is unknown whether barrels were
burned before burial. - '

N B. PMDIR

1,

Findings

The old open burning pit as a means of disposing daily refuse
was replaced by the sanitary landfill,

Conclusions

Several areas of the installation {including the explosive and
pyrotechnic areas, burial and burning sites, .landfills, and test
ranges) are suspected of being contaminated with toxic and
hazardous materials. No firmm conclusions can be drawn regarding
migration of contaminants from past manufacturing,

demilitarization, dnd disposal operations because of limited
surface and subsurface water data.

Contamination Assessment

Prior to 1971, two landfill areas in the northwest sector were
used for solid waste disposal. One was for lumber, old trees,
and rubble from construction operations, The other was the
depository for daily refuse which was burned. Both locations

are inactive and are covered with soil.

e L 2 T



Y.

attempting to rectify the problem by constructing a pond to hold
the leachate.

2. Conclusion

Several areas of the installation {including the explosive and
pyrotechnic areas, burial and burning sites, landfills, -and test
ranges) are suspected of being contaminated with toxic and
hazardous materials. No firm conclusions can be drawn regarding
migration of contaminants from past manufacturing, demilitari-

zation, and disposal operations because of limited surface and
subsurface water data.

3. Contamination Assessment

Operation of the present landfill began in 1971, utilizing the
trench method. As a trench is filled with refuse, it is
compacted and then covered with impervious soil and seeded.
Certain areas have been designated as "hot beds" which contain
toxic-or contaminated waste. As waste is placed in these
trenches, a neutralizing agent is added before the placement of

the soil cover. The quantity of contaminated waste placed in
this area has been very small.

Surface seepage has been detected from the landfill area. A
drainage system {similar to a storm drainage system, with
manholes) has been completed to collect this seepage in a basin
where the leachate can be analyzed. Monitoring wells have been
placed around the perimeter of the landfill to monitor the
subsurface in respect to leachate migration.

PCB Burial (Pole Yard)

A.

NACIP .
1. Significant Finding
Three PCB transformers were buried at the pole_yard.

2. Conclusion

Three PCB transformers are buried at the Pole Yard. PCBs may be
leaking into the surrounding area,

3. Recommendation v
Test for PCB.

Jype of Sample: soil.

Frequency: at time transformers are removed,

Number of Samples: two.




Remarks: When the transformers are removed from the bdria]'site,
sample soil under former location of transformers for PCB.

£

4. Activity Finding ¢
Not addressed.

B. PMDIR

PCB was not addressed.

VI. Pesticide Shop (B1dg. 2189)

"L A. NACIP

1.

Significant Findings

Pesticide spfay tanks and containers were rinsed at washracks
located at Bldgs. 2189 and 2716. '

Conclusion

Pesticide tanks and containers were rinsed outside the pest

control shop. The accumulation of pesticide residue in the soil

at the site may pose a potential problem.

Recommendation

Test for pesticide fraction of priority pollutants {see appendix
A -

Sample locations: Around the pesticide washrack at four
locations. ' -

Type of Sample: surface soil sample and soil sample collected at
1/2-meter depth at each location.

Number of Samples: Select four locations around washrack,

Freguency: a one-time samp]ing..

.Remarks: . The samp]ing'and analysis at this 1ocatioﬁ-is designed

to determine if pesticides are present because pesticide tanks
were rinsed at the pad.

Activity Finding

2,4D {also known as Tordon) is a broad-leaf killer. 2,4,5-T and

2,4-D are used on lawns at NWSC Crane.

In 1980, 2,4,5-T was applied to 59 miles of fenceline at a rate
of 245 gallons per acre, Fencelines were sprayed previously in
1960, 1965, and 1968, Pricr to 1860, fencelines were not
sprayed,
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TABLE II-1.

Pesticide and Herbicide Usage
(1 August 1976 through 31 August 1977)

 MBC

TRADE NAME FORM AMOUNT USED
Carbaryl Suspension 5320 ga?]ons
Malathion Emulsion 2 gallons
Chlordane Emulsion 138 gallons
:Pentaur Solution 208 galions
Bendomy] Suspension 247 gallons
Dyrene Suspension 82 gallons
Methyl Bromide Liquid . 72 pounds
' Premethone/2,4,5-T Fmulsion 7815 gallons
Bromacil/ﬁinronlz,Q,S-T Suspension 6440 gallons
' Powder 2992 pounds
Bnomyls Suspension 100 galtons
Ba ygon _Emulsion. 60 gallons
Diazinon Emulsion 17 gallons .
Dursban Emulsion "~ 25 gallens
Pyrethrum ferosol 58 pounds
Pyrethrum o Solution 25 gallons



{* .VII. Roads and Ground Dump and Washrack

A. NACIP
l 1. Significant findings

] _ A rubble dump is located at the Roads and Grounds area’ This'
] dumping site contains building construction rubble, empty
pesticide containers, barrels, and other unknown debris.

5“ + 2. Conclusions

Unknown materials, including pesticide containers and building

l e rubble, were dumped at this site. Pesticide tanks were washed
at the nearby washrack., A potential problem may exist at this
site. ]
1 3. Recommendations
l_ ' . Test for priority pollutants.

Sample Locations: bottom of hill {downside of.dunp) and 100
yards downstream from dump.

l ' Type of Sample: soil and sediment.

i _ Number of Samples: one at ééch location.
| Frequency: every 6 months.
4. Activity Findings

Not addressed.

B. PMDIR

Not addressed.

p——raatin f———r —_——

VIII. Loading (Bldg. 136)

e e,

A. RNACIP
[ 1. Significant finding
| Lead azide and lead styphanéte were discharged into a pond near
( Bldg. 136. These discharges generated about 100 pounds of lead,
L salts between 1961 and 1977. Reports indicate that this pond

was pumped out periodically.

I 2. Conclusion

- Lead azide and lead styphanate discharged from Bldg. 136 has a
potential for poliuting the groundwater in this area,

e bt e il S R T
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Recommendation

Monitoring Wells: Drill about 7 to 10 monitoring wells about
50 feet deep downslope on the Turkey Creek side and the Boggs
Creek side of the demolition area. The exact locations of the
wells will be determined by a hydrogeologist,

Test for ordnance compounds: TNT, RDX, HMX, DATNB, and
ammonium picrate.

Sample locations: test wells, pond 333, and drainageways from
demo area. : _

Number of Sampies: ~one from each well, one from the pond, and
one from each drainageway.

Freguency of Sampling: one sample from each location every
three months for one year.

Type -of Samples: Grab groundwater and surface water.

Activity Finding

The Demolition Area, or Demo Area, as it is known, is used by
EOD (Explosive Ordnance Disposal) personne) to dispose of
ordnance items that have been rendered safe for transportation
and disposal. Most items are detonated in pits or on pads
after being primed. Figure 6.5.4 shows the main and spoils
areas. During 1968, white phosphorous rounds ethylene oxide
bott les were destroyed in the area known as the spoils area at
the east end of the range. Red phosphorous was not destroyed
here.

Another area of the demolition grounds was the old marine rifle
range. From 1956 to 1960, areas on both sides of road H-467A

 were used for destroying material, mostly from drillout and

steamout. About 46,000 pounds per day was destroyed. Material
destroyed included R-6, "D," amatol, Minol, Comp A-3, TNT,

Tritonal, and black powder.

In 1976 some black powder in 25-pound shipping cans had been
soaked in water. The water was poured off and the residue was
burned on the ground.

The demolition area is bare'ground with a ring of bare, dead,
and dying trees, which were subjected to the blast pressure
wave and shrapnel. In most detonations, the explosive is

consumed by reacting instantaneously to produce the gases

nitrogen and carbon dioxide, and water, A loud noisz results
and scme earth moves from the blast hole to the immediate
argas, The dust cloud settles within minutes, while the hot
gases rise and moisture condenses in a cloud,
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PMCDIR

1.

Finding

Contaminated waste from installation activities is disposed of
by burial or burning at various locations on the installation.
Disposal areas include a.chemical agent burial ground “(1947),
and ordnance burning area used since 1965, and old pyrotechnic
burning pit used from the early 1940's to 1970, and a pit where
approximately 50,000 pounds of smoke dyés were buried in 1969.
Some of these dyes (auramine hydrochloride, yellow dye) are
reported to be carcinogenic in the latest Register of Toxic
Chemical Substance published by National Institute for
Occupational Safety and Health.

Conclusion

See Section VI.B.2. Sanitary lLandfill.
Contamination Assessment

2. Rifle Range and QId Ordnance Ground

This range is located at map coordinates GG-24. Little
documentation could be found on testing at this area;
however, interviewees did state that the area had been
utilized for bomb cook-off testing., It was reported that
black powder had been destroyed in this area over the past
6 to 8 months. 1In addition, it was reported that a nearby
area on the jeep trail was used as a demolition area prior
to 1946. Contaminants in these areas would be from
explosive residues and their by-products. Turkey Creek
flows nearby this area; however, no evidence of contamina-
tion from this area could be documented, therefore the
extent of contamination cannot be determined.

b. Ordnance Demolition Area. This area is located at map

coordinates GG-21. Although there is little-old
documentation on quantities and types of munitions _
detonated, this facility has been used extensively for many
years and is presently active approximately 4 months out of
the year. During the active period, approximately 20 shots
per day are fired and the limit per detonation is 500
pounds. Unexploded ordnance (UX0) was reportedly found
within the range area.  Also, it was reported that sometime
during the 1950's, insulation contaminated with Explosive D -
was buried in the demolition area. No documentaztion on
just where it was buried could be found. 1In addition, FS
smoke mixture was reportedly disposed of by being included
with the explosives. The major contamination in this area
would probably be from UXQ's. Water samples from Pond 333
which is located nearby and receives the area's surface
runoff has shown contamination from explosives. Figures
11-13 and I1-14 are views of the demolition area.




X.

Ordnance Burning Ground

A.

NACIP

1.

-S1gn1f1cant Finding

Ordnance and ordnance-contaminated materwa]s from product1on
areas are taken to the ordnance burning grounds-for disposal,
The materials are then burned at the site which consists of a
valley with a stream running through the site.. This stream

'empt1es into. Boggs Creek.

Conclu51on

Ordnance-contaminated materials are burned at this site. The

-possible pollutants generated may be leaching into the ground

water or entering the surface drainage system. - _
Recommendation

Monitoring ¥Wells: Orill five wells 40 to 50 feet deep. Place

'.Number of Samples: one sample from each'well;

two wells on either side.of the creek that runs through

the 'burning grounds. Llocate the fifth well upsiope of the
area. The exact locations of the welis wil] be :determined by a
hydrogeologist.

Test for {1) the groundwater contamination indicators: pH,
specific conductance, total organic carbon, and:total
organic halogen and (2) ordnance’ compounds "TNT, RDX, HMX,
DATNB, and ammonium picrate. o

Sample Type: - groundwater : e

Sample locations: monitoring wells .

Sample Fregdenqy: one samﬁle per.month for- one.year,

fRemarksi COmpére'groundwater contamination :indicators for
‘contamination. Results from the screenxng test may
1ndxcate further. test\ng is required. L

Act1v1ty Fand1ng

1]

The ordnance burning grounds are used extensively for
destroying unwanted materials contaminated with explosives,

‘bare explosives, rocket motors, candles, flares, solvents, red

phosphorus,.smail detonators, and fuse material. Several
separate areas are located within the overall area (figure
6.5-5). The largest quantities were destroyed from 1956 to
1860, when 15,000 pounds per day of smokeless powder, mostly
40mm, was destroyed During this same time, about 46,000
pounds per day of high explosives (H-6 and Comp B) were burned.
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PMCOIR

1.

Finding

See Section IX.B.1. High Explosive Demolition Area.
Conc lusion

See Section IV.B,Z. Sanitary Landfill.
Contamination Assessment |

See Section IX.B.3. High Explosive Demolition Area.

X1, Pyro Test Area {Bldg, 2167)

A.

e A e ARt

NACIP

1.

Significant Findings

The pyro test area is located near Bldg. 2167. Materials
released in this area include phosphorus and lead chromate from
pyretechnics testing operations. Reports indicate that the
area was subject to heavy pesticide usage,

Conc lusion

Surface contamination in.this area may migrate in runoff to
other areas., '

Recommendation

Test for phosphorus, lead, chromate, and pesticide fraction of
prierity pollutants 1list. :

Number of Samples: 20 to 40 samples.

Sample location: Collect samples.in grid pattern in area.

Sample type: surface soil, and subsurface soil samples at
1/2-meter depth.

Freguency: one-time sampling.

Activity Finding ‘
From 1965 to 1970 the MK 58 red phosphorus candles were made on
the pyro line and treated in an area north of Bldgs. 2940 and

2930, ©On a fairly continuous basis, white phosphorus is burned
in Bldg. 2167 in the process control area.

Alihough dead trees have been reported in both areas, on-site
visits could not identify the cause as phosphoric acid burn,
During the growing season before leaves appear, the phosphorus
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B.

acts as fertilizer. When leaves are full, too much acid on the
leaves tends to kill the trees. Pesticides were reported to
have been used in all areas, :

PMCDIR

1. Finding
Extensive testing of explosive and pyrotechnic munitions has
been conducted and is being conducted at several locations on
the installation. The principal ranges include three
pyrotechnic ranges, a rocket range, a rifle range, an explosive
demolition area, a small arms testing area, and an ordnance
burning area. Types of munitions tested include small arms,
40mm grenades, pyrotechnic flares and smoke signaling devices,
mortar, bomb and projectile ammunition, and experimental
devices.

2, Conclusion _
See Section VI.B.2, Sanitary Landfill

3. Contamination Assessment

This range is located at map coordinates CC-24. This range is
used for quality assurance testing of pyrotechnic devices.
Trees in the area are dying; however, the reason is unknown.

It is believed to result from the pesticide control program,
but no data could be supplied to support this. Lead chromate
contamination was also identified on the surface of the ground-
and was reported to be a result of testing of the Mark 1-3
flare. 1t was reported that more than 100 of these flares have
been tested to date.

XI1, Dye Burial Ground

A. NACIP

1.

Significant Findings

About 50 tons of dyes, including toxic and carcinogenic dyes were
buried at the Dye Burial Grounds site.

Conclusion .

An estimated 50 tons of dyes were buried at this site. Some of
the dyes are carcinogenic {see tables 6.1-2, 6.1-3, and 6.1-4 for’
typical dyes used at Crane. These dyes are a potential source of
groundwater pollution. :
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Recommendation

Monitoring Wells: Drill six monitoring wells, Two of the wells
are to be deep enough to punch through the rock (about 100 feet).
The exact locations of the wells are to be determined by a
hydrogeologist.

Test for: (1) the groundwater contamination indicators: pH,

- specific conductance, total organic carbon, and total organic

halogen, and (2) color (see remarks),

Type of Sample: groundwater, grab,

Frequency: one sample per well per month for one year,

Remarks: Compare the upgradient and downgradient ground water
contaminant indicators to determine if contamination exist.
Results from the screening test may indicate further testing is
necessary. Contact the Ordnance Environmental Support Office
(OESO) .for sampling and analysis procedures concerning color,
The color test may be a good screening method to determine if
dyes are migrating from the site, -

Activity finding
Dye Burial |

From 1952 until 1964 an estimated 50,000 pounds of various dyes
and dye-contaminated materials were dumped into open trenches.
The three main trenches were about 10 feet wide, 6 feet deep, and
50 feet long. Materials including magnesium powder, boxes, rags,
etc., contaminated with dyes that were not burned because of
policy. Reports indicate that, during 1956, about 60 drums of
dye were dumped and left uncovered and that some deer actually
walked through the trench and appear to enjoy tasting or licking

"the area.

Recently, metal detectors were used to spot what was expected to
be cans or drums or dyes. These areas were staked and red
flagged, because empty contaminated cans or full .cans of dye
could be bured there. See figures 6.5-9, 6.5-10, and 6.5-11.

Dye Contamination

During visual inspection of the dye burial ground, no evidence of
typical dye colors was noted, The rainfall.averages 40 to 60
inches per year, so most of the water soluble dyes will migrate
with the water. The smoke markers are insoluble and probably are
still reasonably intact,

A listing of typicel military dyes appears in tables 6.1-3,
6.1-4, and 6.1-5, located in section 6.1. :
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Recommendation

Monitoring Wells: Drill six monitoring wells. The exact
Tocations and depth of the wells will be determined by a
hydrogeologist.

Test for: mustard gas and thorium,

Type of Sample: groundwater, grab.

Frequency: one sample from each well every 3 months for one
year.

Remarks: The Radiological Affairs Support Office (RASO) of
NEESA {code 113) will provide analysis and instructions for
sampling thorium,

Activity finding

During the early 1950's unknown gquantities of thorium nitrate
and thorium nitrate i11uminating compounds were buried in the
Chemical Burial Ground at NWSC Crane. During the period of
13-24 May 1974 the disposal site was excavated, the the buried
thorium nitrate material and contaminated soil was exhumed,
packaged, and stored awaiting shipment.

The surrounding soil in the burial ground was surveyed and
certified to be free of radicactive material, In December 1975
the 3,710 pounds of thorium nitrate and contaminated soil were

shipped to the NRC-approved disposal site at Barnwell, South
Carolina, for burial. .

Three additional locations of thorium nitrate burial were
identified in the Chemical Burial Site during 1980 {figure
6.3-1). On 15 September 1980 the Naval Sea Systems Command

(NAVSEASYSCOM) approved operations plans to exhume the three

sites. Operations continued through 24 September 1980. The
thorium nitrate and surrounding soil were removed and placed in
Department of Transportation (DOT) 17H 55-gallion drums. At the
conclusion of the cleanup operations, 14 barrels containing
thorium nitrate canisters and/or conteminated soil remained for
disposal, Based on the analysis of soil samples performed at
NWSC Crane and verified by health physicists at the Radiological
Affairs Support Office of the Naval Energy and Envirommental
Support Activity the thorium‘nitrate disposal sites identified
in figure 1 were released for radiologically unrestricted use.
The 14 barrels containing thorium nitrate and/or contaminated
soil are stored in magazine 1197 awaiting shipment to the
NRC-approved burial site at Barnwell, South Carolina.

The use, storage, packaging, disposal, exhunatwbn, and shipment
of thorium-232 presents no current or past health hazard at NWSC
Crane.



B.

PMCDIR

1.

Finding

The chemical agent burial ground is located in the southeast
guarter of the NWSC. Several hundred pounds of mustard agent
and several pounds of radiocactive thorium were buried here in
1947. One of the mustard pits was excavated in 1974 and several
bombs were found to contain live mustard agent., The bombs were
sealed by an Army Technical Escort Team and stored. Total.
number of pits is not known and a project is being conducted by
the installation to determine if migration of mustard agent is
occurring. The thorium was removed fom the site in 1974 and
shipped to an AEC (DOE) site for storage. The site was then
surveyed and certified free of radicactive contamination by the
Material and Safety Department of NWSC, Crane,

Conclusion

An unknown quantity of mustard munitions is still buried at the
Chemical Agent Burial Ground. The area is fenced, however, the
exact location and number of burial pits is not known. Based on
location of the burial ground, contaminant migration beyond
installation boundaries is considered remote.

Contamination assessment

The location of the chemical burial ground is at map coordinates
FFF-29. Details of the burial plot are in P.W. Sketch 238 dated
2-24/72 (see Figure 11-12). 1t was reported that several
hundred pounds of mustard agent and several pounds of
pyrotechnic mixtures containing radicactive thorium were
disposed of at this burial ground in the mid-1950's,

The radioactive thorium was excavated and removed in May 1974

“and the surrounding soil has been certified free of radicactive

contamination, The records indicate that the material was
disposed of by the AEC at a licensed disposal point. During the
excavation, one mustard site was excavated and three rounds
containing mustard agent were found; one round was complete
while the other two has apparently been emptied and the
containers and other material thrown into the hole. The Army
Technical Escort Team at Edgewood Arsenal was called in and the
rounds were sealed and stored. The records indicate that at
Teast five additional sites are located within the confines of
the burial ground (Figure 11-12}; these sites are suspected of .
containing unknown amounts of mustard agent. As nearly as could
be determined from the records and in interviews with present
and former employees involved with the burial, the burial
operations were also handled by Technical Escort-personnel from
Edgewood Arsenal. Rounds were taken to Building 600 where the

.good rounds were loaded and shipped to Ogden, Utah and the

leading containers were taken to the burial ground, emptied into
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holes 12 feet deep and covered with a heavy lime slurry. The
containers were then thrown into the holes and covered with
soil, Since one round was in complete state when found during
the excavation in 1874, the possibility exists that other
complete rounds could be in the remaining burial sites.

X1V. Load and Fill Area (Bldg. 104}

“A. NACIP
1. Significant finding
The load and fill areas, Bldgs. 104, 105, 198, and 200,
discharged mercury, cacmium, chromium, RDX, TNT, and
trichloroethylene into Boggs Creek.

2. Conclusions

Heavy metals, ordnance compounds, and trich?oroethj1ene waste

were discharged from this area. Poténtial surface contamination
exists in this area.

3. Recommendation

Test for: mercury, cadmium, chromium, RDX, TNT, and
trichloroethylene.

Type of Sample: .sbi1 core.down to 1/2-meter depth.

Number of Samples: up to 40 total.

Sample locations: Collect samples at drainageway from Bldg. 104.

Freguency: Sample the area one time only.

Remarks: Bldg. 104 was selected as the most likely of the four
buildings to have significant pollutants in the drainageway. 1If
the test results show that significant pollutant are not
migrating from this site, do not sample other buildings, If
results of analysis show significant migration, sample and
analyze discharges from Bldgs., 105, 198 and 200.

4. Activity Finding

Projectile Loading Operations'

Press Loading

Press loading of projectiles consists of mechanically
consolidating increments of explosive charges into the cavities
of projectiles. At Crane, during World War 11, four explosive
projectile pressing facilities operated in Bldgs. 104, 105, and
198. Major calibre projectiles were press loaded in Bldgs. 105
and 200.



Operations began in Bldg. 104 (figure 6.1-10) in December 1942
with the loading of mix fi11 {black powder and TNT) and of
Explosive D in 5" and 3" projectites. Comp A-3 loading began in
April 1945, At the peak of production in 1944, 97,113
projectiles were assembled dur1ng the month of November. An

inspection of the operat1on in November 1944 reported "Much D
Dust About".

Production started in Bldg. 198 in November 1944 with the loading
of 5" projectiles. In June 1945, operations peaked with the
assembling of 62,418 5"/38 and the reworking of 4,784 5"/30

common projectiles. Comp A-3 processing in Bldg. 198 began in
“July 1945,

Buring the Vietnam War, activity in Bldg. 104 increased, and in
1968 and 1969 over 500,000 projectiles were produced each year.
Production activity is not recorded for Bldg. 198, which is
currently a part of the Applied Sience complex.

Wastewater effluent associated with the operation in Bldg. 104
contains runoff from cleaning of projectile casings, phosphate
coating of casings, patin booth operations, and the vacuum system
scrubber in the pressing operations (figure 6.1-11). Heavy
metals and explosives in the effluent were reported in the 1972
study conducted by the Naval Civil Engineer Laboratory.

Results
are listed below. . .
_ Average ‘Average
Parameter Concentration Effluent Flow Rate
RDX 13.1 ppm 0.005 MGD
HMX 2.5 ppm
Ammonium Picrate 272.1
RDX . . 1.3 ppm 0.122 MPGD
Ammonium Picrate 7.8 ppm
Mercury 0.625 ppb (5.0 max) - 0.083 MED
. Chromium 1.45 ppm {4.4 max) :
Cadium

0.05 ppm (1.7 max

Until recently, the wastewater was discharged into storm drains
that flowed into Boaggs Creek.

Pressing operations were also tonducted in the ROCKEYE or 3"
loading plant. Press loading of 3"/50 and 3"/70 projectiles with -

Comp A-3 was operational for two years, in the late 1850's or
early 1960's,

Explosives are sifted prior to the loading and pressing
operation, to eliminate 1arge particles and agglomerates. This
operation was conducted in Bldgs, 189 {figure 6.1-12) and 190.
During World War 11, a considerable amount of Explosive D was
spilled on the driveway. A proposal, dated July 15944, to install
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concrete aprons around the two buildings, states “the accumula-
tion of this -powder in the rough surfaces of unpaved driveway
areas presents a hazard which cannot be overlooked", FExtensive
activity in Bldg. 189 was reported during the Vietnam War.

During World War 11, major calibre pressing operations were .
conducted in Bldgs. 105 and 200. Loading of Explosive D began in
February 1943 in Bldg. 105, and in March 1945 in Bldg. 200,
Projectiles ranging from 8 inches to 16 inches were manufactured
in these facilities. In addition, 5"/38 and 1,000-pound as well
as 1,600-pound bombs were loaded in Bldg. 105. No significant
water usage occurred in these buildings.

Estimations indicate that over 10 million pounds of Comp A-3 and
20 million pounds of Explosive D have been processed throughout
the major and medium calibre loading facilities., Five million
pounds of the total of Explosive D processed was estimated to be
in the demilitarization operations {discussed in section 6.2,15).

Cast Loading "~

Cast loading or melt-pouring of explosives into projectiles took
place for the most part in Bldg. 146 (figure 6.1.13). Over 2.5
million 3-inch projectiles were loaded from December 1943 through
the end of the war. The cast loading of 3-inch projectiles was
initially conducted in Mine Fill B, with the function being
transferred to Bldg. 146 in December 1943, (Qver 500,000
projectiles were loaded with TNT in the mine fill area.
Contamination associated with these operations came from the
exhaust ventilation system and from wastewater associated with -
washdown and steam melting processes.

The potential for contamination from projectile loading
operations is significant, as indicated by wastewater analysis.

~Bldgs. 104 and 146 are particularly suspect.

Warhead Pressing

In Bldg. 105, Warhead Loading Plant, the press molding of SPARROW
missiles warhead has been conducted for 5 to 6 years. Formerly
the Major Calibre Loading Plant, Bldg. 105's operations now
consist of the vacuum press molding of MK71 half-charges,
machining, and loading into the warhead casing. Explosives are
currently processed. Some 40,000 MK71 and 60,000 to 70,000 MK38
half-charges are estimated to have been processed.

In the machining operation, a vacuum exhaust system maintains
explosive dust to a minimun. The exhaust system is a dry unit.
The warhead half-charges are joined together with as
single-component curing adhesive. The explosive-is then "potted"
into_ the casing, using a polyester/ MEKP/cobalt napthuenate
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mixture. The excess polyester mixture, a plastic-like material
after curing, is sent to the landfill. Explosive scrap from
sweeping and from the dust collector is sent to the burning
ground. Contamination from this operation is limited to the
operating and supporting buildings.

B. PMCDIR

1,

Finding
See Section VIII.B.1. Loading (Bldg. 136)

Conclusion

See Section VIII.B.2. Loading (Bl1dg. 136)

Contamination Assessment

The Loading and Filling Area is located at map coordinates EE-17,
Figure 11-10. This area was built in 1942 and 1943 and has been
in use since that time. Llarge quantities of ammunition were
loaded in this area. Contamination from past operations would
probably be from explosives such as Composition A and Explosive D
(ammonium picrate), and from various acids and caustic materials
used in the area. The most contaminated area would be around
Building 104 where most of the past loading and washout was
conducted. The Explosive D is highly soluble in water, and over
the years large quantities have been discharges into the nearby
stream that leads into Boggs Creek. The Explosive D is washed
out with hot water until saturated, then sent to holding tanks to
cool. The explosive is crystalized out, collected, and sent to
the burning ground. The water is then reheated and recycled,
This process continues for approximately 1 week; then the water
is sent to . the sump pits and the system is recharged with a new

~ supply of fresh water. It is estimated that 20,000,000 pounds of

Explosive D and 10,000,000 pounds of Composition A have been
processed through this area since its start. Practically all the

" Composition A aperation has been a loading process while the

Composition D operation is estimated to have been 75 percent
1oading and the remaining 25 precent demilitarization.

V. Mine Fil1l A, Mine Fill B

A. NACIP

1.

Significant finding

Surface contamination exists around Mine Fill A and B, Bldgs.

167, 168, 153, and 158. ©During production periods, as much as
40,000 pounds per year of TNT and RDX were discharged through

the ventilation system at these buildings.




2. Conclusion

The area around these buildings have been contaminated with
ordnance materials disposed of at.an estimated rate of 40,000
pounds per year. Potential surface water contamination exists.

3. Recommendation

Test for RDX and TNT. .

L
. - .

: Nﬁmber of Samples: 4O;A

" Sample locations: Collect 10 samp]és éround eachIBUilding.

Freguency: a one-time sampling.

Remarks: A one-time sampling and analysis shou]d.gﬁow'if
contamination exists.

4. Activity finding
Bomb Lcading

High explosives were cast Joaded into bombs and similar charges
in the Mine Fill area and ROCKEYE.

Mine Fi11 Area

The two production facilities have been inactive since the close
of the Southeast Asia conflict. A wet scrubber exhaust

- ventilation system and a contaminated water collection system
production line were recently installed in Mine Fill A {figure
6.1.14). Mine Fill B does not have any poliution abatement
modifications {figure 6.1.15). Mine Fil} A houses a steam-out/
wash-out demil system in Bldg. 160, which is currently being
modified to eliminate effluent pollutants.

In -September 1242, the Mine Fill complex began production with
the loading of depth charge bombs. : Numerous items were
produced. A partial list and total production of each item

- during the war is listed below, ;

: Total .

1t Production

Ater —ahnuerion
4"5 Rocket Heads 863,000
5" Rocket Heads : 570,000
Depth Charges 134,000
Projector Charger 364,000

3"/50 Ammunition 540,000



3. Contamination Assessment

Mine Filling Area A

Mine Filling Area A is located at map coordinates £-24 and is a
cast loading area (Figure II-8}. This area has been extensively
used in the past, with TNT and RDX as the most significant
contaminants from past operations. The major sources of past
contamination were from the wastewater disposal and the exhaust
ventilation systems. Explosive contamination through the -
exhaust ventilation system has been measured at approximately
40,000 pounds per year. In discussions of the procedure with
employees, it was reported that during peak filling periods, the
roof of the building near the exhaust ventilation system had to
be hosed down to prevent the buildup of explosive material on
the the roof. This material was washed off the roof onto the
surrounding ground and into the ditches that lead into Turkey
Creek and eventually into Boggs Creek which drains off the
installation. In addition, the hot water-steam demilitarization
facility at Building 160 also contributed to the explosive
wastewater contamination. It was reported that 120mm rounds
loaded with Composition B were steamed out in Building 160 as
recently as 6 months ago. This operation was used on cast
‘loaded explosives such as Composition B, TNT, HBX, tritonal,
etc, but not on the highly soluble explosives such as amatol and
ammonium picrate. Most of the explosives reclaimed by this
operation were reported to have been sold or sent to the burning
ground; however, some of the TNT was reported to have been
reused. This area has new pollution control equipment installed
for both the wastewater and the exhaust ventilation system, but
the plant has not been operated since its installation.

Mine Filling Area B

This area is similar to Mine Filling Area A except that it has
larger kettles. Explosives loaded in this area within the last
10 to 12 years included Composition B, H6, and tritonal. The
Tine was operated at full production during the 1967 through
1973 time frames; however, it has not been in operation since
that time. The Fi11 Line was buill during the WW II era and
large quantities of TNT and possibly some Composition B

“explosives were reported loaded during that time frame. It was

also reported that spin stabilized rocket heads were loaded in
this area during the latter part of WW II. During the Korean
War, the area was used to lodd MKB3 and MK54 aerial depth bombs
with TNT and HBX. Also, it was reported that during the 1950's
this area was used to load large quantities of depth charges of.
the ash can type with TNT and to load MK25 and MK3%® mine casings
with HBX. -

Minpl was reported to have been loaded into some rounds during
the Vietnam period. It was also reported that H6 was loaded
into 250, 500, 1000, and 2000 pound bombs during the 1958-18560
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time frame. In addition, Building 160 was reported to have been

used for downloading, washout/steam out of bombs and mines from
120mm up to 1000 pounds in size.

There were reports that large quantities of TNT, Composition 8,
HBX-1. HBX-3, and H6 were treated in the sumps in this area.
In addition, explosive contamination through the exhaust
ventilation system similar to the Mine fill Area A was also

reported. This was estimated to be 40,000 pounds of exp]os1ve
per year when in full operation.

Operations over the last 20 to 30 years permitted the excess
water from the sumps to flow directly into the ditches that
eventually flowed into the Boggs Creek watershed., Thus, the
entire ground area and particularly the ditches leading from
Mine Fill Area B are considered heavily contaminated with

explosives as a resutt of these extensive past operat1ons (See
Figure 11-9).

" XVI. Rockeye

A. NACIP

1.

Significant Findings

Discharges from the Rockeye buildings {Bldgs. 2731 and 2734)
include RDX and TNT. The south discharge point goes into Boggs
Creek, and the north discharge point goes into Sulfur Creek.

The north discharge point disappears around Bldg. 1568 where 1t
recharges the upper groundwater table.

Conclusion

Ordnance materials were discharged from this area and flowed

~into Boggs Creek and Sulfur Creek enters the ground around

Bldg. 156%9. Potential surface water and groundwater
contamination exists at this site.

Recommendation

Monitoring Wells: Drill two shallow monitoring wells {less
than 50 feet) downstream for the Rockeye north discharge near
Bldg. 1569 where the discharge sometimes enters the ground

The exact locations and depths of the wells will be determ{ned
by a hydrogeologist. .

Test for RDX, TNT.

Type of Samples: groundwater and surface water.

Number of Samples: 16.

Frequency: Sample each well every 3 months. Sample the
surface water every 3 months.
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Sample locations: menitoring wells and downstream from
discharge site and at Sulfur Creek.

Activity Finding

Since 1967-1968, the ROCKEYE facility has been loading the
cluster bomb ROCKEYE, which is in the 500-pound categdry
(figure 6.1.17). Octol was initially loaded in the ROCKEYE and
subsequent ly switched to Comp B. Some 50 million bombs have
been processed, of which 70 percent were loaded with Octol.

A cast filling operation, the ROCKEYE activity generates
wastewater from bomblet and tray washdown, which in the past
has discharged to the north, and from melt and pour operations,
which discharged to the south (figure 6.1.18). Sludges
collected in sumps are disposed of at the burning ground. A1l
wastewaters are now treated through activated carbon columns,

except for one small discharge. The one exception will soon be
tied in to the treatment unit. g

Wastewater analysis from past studies are presented in the
following list.

. A

IR—E

.~ Year Location Parameters Concentration, ppm Flow

1972 North Drain TNT i 50.8 .048 MGD
: ~ HMX 8.4

Suth Drain - " TTINT 35,2 *,015 MGD

HMX 1.8 )

1879 North Drain TNT 45.0 20 GPM
RDX 36.0
HMX 16.0

South Drain TNT 10.0 20 GPM
RDX 1.9
HMX 1.8

An interesting observation is that the discharge to the north
flows into a rivulet that dries up during dry periods. The
stream stops about one mile downstream of the ROCKEYE plant just
short of the underpass west of road H-166 by magazine Bldg. 1569
(figures 6.1.19 and 6.1.2D). Apparently, the stream flows
underground. No attempt has been made to trace the flow.

Prior to the installation of the activated carbon treatment
system, the red-colored "pink water" percolated into the stream
bed. Figure 6.1-21 clearly indicates the red hue of the stream
in 1977. Figure 6.1-22 shows the site of percolation in 1977.
The same site at the time of this survey is shown in figure
6.1-23. The improvement in the stream is noticeable in that

e —————— A=




color no longer is detectable in the rivulet. Though
groundwater contamination is to be expected, estimation or
degree of contamination cannot be determined with existing
information.

PMCDIR

1.

Finding
See Section VIII. B. 1. Loading (Bldg. 136)

‘Conc lusion

See Section VIII. B. 2. Loading {Bldg. 136)
Contamination Assessment |

This area is located in the northeastern portion of the
installation and is presently a cast loading lire for the Rockey
Rocket. Fiqure II-1 is an aerial view of the complex, Records
indicate that many thousands of 3-inch munitions were filled in
this area during W 11, and the Korean and Vietnam conflicts.

At present, TNT is the principal contaminant in the area;
however, records indicate that large quantities of RDX, HBX, and
Composition B munitions were handied in the area., The primary
cause of contamination in this area is a result of wastewater
discharge and run-off from the filling operation, Wastewater
from the tray and bomblet washing areas runs ‘into sumps. The
drills used in this operation are water-cooled with
recirculating water and the slush is gathered daily and also -
placed into the sumps. The sumps are periodically pumped and
the residue is sent to the burning ground for disposal. It
should be noted that once the sumps are filled the excess
wastewater drains directly into the drainageways and, (depending
upon which side of the complex the sump pits are located)
eventually to Sulphur or Boggs Creeks water beds.

All explosives spilled on the floor are collected and sent to
the burning ground for disposal while the cleaning water from
the floors runs directly in the sumps. All of these factors
contribute to the contamination of the drainageways leading from

‘this complex. The new milcon project to control this

contamination is scheduled for operation in January 1978 and
should greatly reduce future contamination.

Red water, indicative of TNT contamination, was observed by team
members in the surface water drainage ditches on the north-
eastern side of the complex. This wastewater drainageway was
followed by team members and red water was observed where the
stream enters Sulphur Creek approximately 2 1/2 to 3 miles from
its source. Although no water sampling and analysis of Sulphur
Creek could be found in the records, concentration of 150 to 200
parts per million (ppm) of TNT were reported in water samples
taken in the drainageways near the complex. The vivid red color



of the water shown in Figures 11-2 through 11-6 indicates a
significantly high concentration of TNT in the stream even at
the point of entering Sulphur Creek. It would be expected that
this situation would become more critical as the workload
increases and additional shifts are added. This complex
presently employs a single shift of approximately 100 employees;
however, as many as three full shifts have been employed in the
past during peak times of national emergencies.

XVII. Cast and Fill (Bldg, 146)

A. NACIP

1.

sSignificant Findings

Discharges from Cast High Explosives Fill, Bldg. 146, contain
RBX, ammonium picrate, and TNT. A furnace at the site burned
material containing lead, chromium, and cadmium, which were
carried in the plume and spread to the surrounding area.

Conclusions

Ordnance materials and heavy metal discharges from this area
may contaminate the surface waterways,

Recommendation
Test for RDX, ammonium picrate, chromium, cadmium, and TNT.

Type of Samples: 8.

Frequency: Collect samples at each location every 3 months for
one year.

Saemple Tocations: 1in drainageway and at discharge site.

Remarks: Analysis should reveal if contamination exists.

Activity Finding

Two types of demilitarization operations are conducted in Bldg,
146, incineration.of small-arms ammunition and high-pressure
water washout of projectiles, The small arms incinerators
process items such as 20mm, 50-caliber, 30-caliber, shotgun
shells, fuzes, detonators, boosters, tracers, flare candles,
and smoke flares. Baghouses were not installed until recently.
In the past, a pile of shoot, scrapings, and scraps were
reported behind Bldg. 146. Contamination, washing down from
the roof of the building during rainy weather, was also

reported. Potential exists for contamination from heavy metals
in this area,
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The high-pressure washout unit in Bldg. 146 handles only Comp
A. About five pounds of powder is initially drilled out and
recovered for sale. The remaining three pounds or so is washed
out, collected, and disposed of at the burning ground. The
system is presently a closed system, the process water being
reused. Prior to 1976, the water discharged to a storm drain.
‘In 1954-1956, steamout of Army ammunition and rockets-was
reported as being conducted. These contained TNT and Comp B.

A 1979 study revealed low concentrations of TNT, RDX, and ‘HMX
(0.1 ppm) in surface runoff from the area; however, sediment
samples gave higher concentration--TNT (109 and 382 ppm), RDX
(31 and 44 ppm), and HMX (7 and 10.2 ppm).

A potential exists for scil and groundwater contamination from
these demilitarization operations (figure 6.1-27), Residue of
TNT, RDX, and HMX may exist in the soil in the vicinity of
drains from the buildings. Heavy metals may contaminate the
area around the ammunition incinerators.

Cast loading or melt-pouring of explosives into projectiles
took place for the most part in Bldg. 146 (figure 6.1.13).
Over 2.5 million 3-inch projectiles were loaded from December
1943 through the end of the war. The cast loading of 3-inch
projectiles was initially conducted in Mine Fill B, with the
function being transferred to Bldg. 146 in December 1943.

PMCDIR
1. Finding
See Section VIII. B.1, Loading (Bldg. 136}
2. Conclusion |
 See Section VIII, B.2..Loading {Bldg. 136)
Contamination Assessment.

40-Millimeter Loading Complex

* "The 40-Millimeter (mm) Loading Complex is located at map

coordinates Q-31 (Figure I1I-7)*, A1l reported loading and
demilitarization operations are confined to Building 146. This
complex has been used for cdst loading munitions with TNT, RDX,

.and HBX explosives along with the demilitarizatin of such

ammunition as: 20mm, 30 and 50 cal munitions, shotgun shells,.’

. fuzes, detonators, boosters, tracers, flares, and various types

of smoke munitions,

The major contamination in this area is from the demilitari-
zation of 5-inch munitions filled with Composition A, One
interviewse reparted that numerous Army ammunition and rockets
were demilitarized in this complex during the mid-fifties; this
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demilitarization szs said to be a steamout procedure of TNT and
Composition B filed items. The present demilitarization
activity is reporzzd to be intermittent in nature with overal}
total of approximzely 300 projectiles being washed out over:

the last 2 to 3 yesrs., At present, 5-inch munitions loaded

with Composition +are being washed out with 9,000 to 10,000
psi water after 5 rounds of material {s contour drilled out and
sold. The remainirg material (3 to 3 1/2 pounds per round} is
washed out into a topper and taken to the burning ground for
destruction. The sater is filtered and sent to the sumps where
it is cooled and r=ycled, This recycling system has been in
use for the last 2to 3 years; however, prior to this, all
water went directls into the sewer that drained into the Boggs
Creek watershed. Te extensive prior use of this complex has
contaminated the ama with explosives especially from the steam
demilitarization fzzility and with residual contamination from
the demilitarizaticr furnaces.

{ - XVIII. load and Fill Pond (B1dg. “06)
| AL NACIP
‘ 1, Significant Findins

Not addressed.

Conclusion

The -pond behind Bhg.'ibs collects discharges containing heavy
metals and trichlo=thylene. The pollutants may enter the
groundwater at thiz site.

Recommendation

Test for mercury, Tiromium, phOSpho}us, and trichloroethytene,

Type of Sample: seriment (on pond bottom).

Number of Samples: two.

Frequency: one-tirz sampling.

Sample location: # bottom of pond (sediment), collect two
samples--one at top3 to 4 inches and one at 1/2-meter depth

Activity Finding

In the load fill coalex, Bldgs. 106 and 107 are equipped to
recondition and tesz various types of cartridge cases, as well
as to repair all ty=s of ammunition contaziners (figure

6.1-28).




In Bldg. 106, a cleaning process, consisting of & caustic
wash, a degreaser, and an acid wash, discharges wastewater
from the acid and caustic washes into a smal) uniined Yagoon,
The tagoon overflows into a neutralizing system and
subsequently into the sanitary sewage system {figure 6.1-29).

Cooling water from degreasers is presently discharged to a
storm drain. :

Bldg, 107 houses grit blasters, degreasers, and paint booths,
The neutralizer unit has been-recently installed, that is,
subsequent to 1972, and the settling pond, referred to as
“leaching pits," was constructed in 1972 (figure 6.1-30).

Samples from effluent discharging from the settling pond
collected in 1972, revealed high heavy metals concentrations,
Values as high as 10 ppm lead, 3.5 ppm chromium, 1 part per
billion (ppb) mercury, 20 ppm zinc, and 0.2 ppm cadmium were
recorded, Degreasing solvents such as trichlorcethylene was
reportedly used extensively. Contamination from explosives
are minimal, because the parts for reconditioning have been
flashed or exposed to flame and high temperatures at the
burning ground, Sample analysis confirmed this. Flow rates
average about 20,000 to 25,000 gallons per day.

PMCOIR

Bldg. 106 was not addressed,





