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1.C INTRODUCTION

1.1 STUDY OBJECTIVES

Task 34 involves the development of methods for the decommissioning and
remediation of the Hydrazine Blending and Storage Facility (HBSF).

Part of the HBSF study is an evaluation of options for the
treatment/removal of associated wastewater. The specific objectives of
the study are:

0 To investigate alternative appruaches for treatment/removal of
wastewater contaminated with low levels of hydrazine and
hydrazine related compounds., The technologies to be
investigated will include those listed in Table 1-1.

0 To conduct treatability studies with the most promising
candidate technology(s) to verify treatment effectiveness and
identify key design variables.

0 To develop a comprehensive decommissioning assessment. The
decommissioning assessment will support and be incorporated
into the Rocky Mountain Arsenal (RMA) wide feasibility study
alternative assessment (Task 28).

1.2 PROCESS DESCRIPTION AND PHYSICAL FACILITY
The RMA is located in Adams County, Colorado, about 10 miles northeast
of the central business district of Denver and encompasses an area of

17,238 acres (Figure 1-1), The HBSI is located east of the South
Plants area in the northeast corner -f Section 1 (Figure 1-2).

6704a




—

Mmool SEREG SRR RS

wakcua

s ot

TABLE 1-1

POTENTIAL TREATMENT TECHNOLOGIES

o Biological Treatment

- Conventional technologies

- Discharge to publicly owned treatment works {POTW)

0 Chemical Treatment

- Chlorine (various forms) and chlorine/ultraviolet light (UV)

- Ozone and ozone/UY

- Permanganate

- Hydrogen peroxide and hydrogen peroxide/UY
- Reduction processes

0 Physical Treatment

- Activated carbon adsorption

- Metal oxide adsorption/catalysis
- Evaporation pond

- Air stripping

- Steam stripping

- Spray irrigation

o Thermal Treatment

- Off-site incineration

- On-site incineration
-~ North Plants incineration
--  Other

6764a
1-2




-

\ bt P A O
IO P R

e

ictiet. o

Wi

-l

{ /
BOULDER CO. |
)
I O
— . 0
I -3
L 4
Fa
| <
JEFFERSON CO. ‘ - ARSENAL M
/___/\% —— T ADAMS CO.
| STA N =
| AIR qu r—-
70
I DENVER CO. " — 7t - — =
- ARAPAMOE CO.
' Crey '
I Py - J (a2
4 n K
r— i \
L e <.
: . CHERRY
; LYy N CREEK
[—’_ 2 L RESERVOIR
.
=
| <
. ~d
Q
: & DOUGLAS CO.
i
D 1 2 3 4 8§ MILES
Prepared for: Figure 1-1.
Program Managers Office For ROCKY MOUNTAIN ARSENAL
Rocky Mountain Arsenal Cleanup LOCATION MAP
Aberdeen Proving Ground, Maryland ROCKY MOUNTAIN ARSENAL, TASK 34
Prepared by EBASCO Sarvices, Incorporated

1-3



-4

pueiliapy ‘punciv) Bulaoid usepRqy
dnuea) [suasny uigunoy Ajooy
104 9040 s 12Beuep wesBoyg
:10) pasradaly -_—- —— —
paivIodioon] ‘Senas 005V Ad pexderd
¥E NSVL TYNISHY NIVINNON AXNDOH
VN LY ALTIOVS * ‘ v " .
3OVHOLS GNV DNIAN3E
INIZVHAAH 40 NOILYOO1 |
hred 8 Qh_.-m—h— NIV eI P — —
. ! z 3 »
v juv fd
ALINOV] 3OVHOLS 2 | oo | i
ONIONI18 INIZVHAAH cel
T TANIAY Wl $21
37935 0L LON S1 ONIMYYQ SiHL & 1
(ALYMIXOH4dY )} 3QNLINOT M 1
20 16 .0C1 3001w N
56 6P 6§ 5 NWNISHY 3AL u ' » < 4 ss
. 40 MIIN1D IWIHAVEIOID IHE 1
TS3I0N K
MNuIAY WO
] oc a »® @3
ABVONNOS tmumotmu\\ _— _ \
. AP TR \
<, ) ~ _ v \\
E i i i 7
u o2 ~ - 3 - = cz L]
/ MmOON| M9 H
INNIAY UM
R MRS YRESE DEmeR weww — f LI T W ewen " ’ »

S D TN TR K U Rt oot P

e e o IR P EA T A el s G B < bt B,




I

ol il o

il =

L S

—

SO

The HBSF was constructed in 1959 for the U.S. Air Force (USAF) as a
depot to receive, store, and blend hydrazine fuels and to issue these
fuels to various customers. The facility is owned by the USAF, but has
been operated by the RMA, a U.S. Army operation under an Interservice
Support Agreement (ISSA) since 1960 (PM-RMA, 1982},

~ The primary objective of the HBSF was the production of the rocket fuel
Aerozine 50. Aerozine 50 was produced at the facility by blending
anhydrous hydrazine (AH) with unsymmetrical dimethylhydrazine (UDMH).
These constituents were manufactured elsewhere and shipped to the RMA
for the purpose of rocket fuel production.

Hydrazine operaticns consisted of downloading/uploading of rasjiroad
cars and tanker trucks, storage of rocket fuel and rocket fuel
constituents, and blending of rocket fuels. Chemicals stored at the
facility for fuel production included AH, UDMH and Aerozine 50. This
facility was also used to store other fuels such as monomethyl
hydrazine (MMH), monopropellant hydrazine (MPH) and hydrazine 70 (a
hydrazine/water mixture)., Chemicais to be transported were remove:

from bulk storage and placed in drums, rail cars or trucks (PH-RMA
1982).

The existing hydrazine blending facility area is a limited access site
which occupies approximately 960,000 square feet (see Figure 1-3},

{1,600 ft by 600 ft). It is completely enclosed by two concentric
security fences.

The facility consists of four carbon steel tanks (one 50,000-gallon,
one 200,000-gallon, and two 19,000-gallon capacity) that are compatible
with UDMH and water only: four stainless steel tanks (24,500-galion
capacity each) compatible with all of the fuels; a 44,000-gallon
capacity inground concrete tank for tne collection of wastewaters and
area runoff; a blender; a drum filling station; truck and railcar
loading and offloading station; concrete pads and dikes; a drum storage

6764a
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Figure 1-3.

HYDRAZINE BLENDING AND STORAGE FACILITY

ROCKY MOUNTAIN ARSENAL, TASK 34
WWEB&WWW

P.  aredior

Program Manager's Othce for

Aocky Mourtain Arsenal Cleanup
Aberteen Praving Ground, Maryland

]
REFERENCE:

GENERAL SITE MAPS, AREAS 2

AND 5, ROCKY MOUNTAIN ARSENAL

DENVER, GO., DWG. NO 18-02-01, SHEETS
16 AND 33 OF 67. DATED 3-1-77 SCALE 17= 400"
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pad; a storage shed; a tool shed; an office shed, and associated
piping. Two carbon steel storage tanks (the 50,000-gallcn and the
200,000-gallon tanks), located on the eastern end of the facility, have
been used since 1982 only for wastewater storage. Each group of tanks
has its own catch basin which drains to the main inground concrete tank
(44,000 gallcns)., Figure 1-4 presents a schematic layout of the HBSF.

~A process flow schematic for the HBSF is shown in Figure 1-5.

Railroad tracks pass through the facility. The HBSF also is served by
water, electric power, and steam lines, and a nitrogen gas storage and
feed system. The fuel handling facilities contain waterflood fire
protection fixtures and a circulating ethylene glycol-based heating
system. Table 1-2 lists the major equipment and structures of the
hydrazine blending and storage facility.

1.3 OPERATING HISTORY

This section provides a brief background on the operating history of
the hydrazine blending facility, including the types of materials
processed, the wastes generated, the disposal methods used, a
description of major spills and other events that happenec prior to the
shutdown of the facility, and activities which have occurred since the
shutdown.,

1.3.1 Types of Material Processed

The hydrazine blending facility had been used primarily for the
production of Aerozine 50 missile fuel which is approximately 50
percent AH and 50 percent UDMH. Blending operations were not
continuous, but occurred in response to requests by the USAF. The
facility also was used to store other fuels such as monopropeliant
hydrazine {MPH) and hydrazine 70 (hydrazine/water mixture). The USAF
utilized the RMA facility as a depot to receive, store, blend and issue
hydrazine fuels to various customers,

6764a
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MAJOR EQUIPMENT AND STRUCTURES QF THE HYDRAZINE
BLENDING AND STORAGE FACILITY
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Railroad Tank Car Fagility

Enclosed Area
Function

Construction Material

Blender
Function

Construction Material

Drum Loading Station
(B1dg 761)

Area

Function
Construction Material

Truck Loading Station
Area
Function

Office Shec/Change House

{B1dg 755)
Size
Function

Construction Material

Irground Concrete Tank
Area

Yolume

Function

Construction Material

Building 759

Size

Function
Construction Material

120 ft x 30 ft

Unloading of anhydrous hydrazine
and UDMH from railroad tanker cars
Reinforced concrete, metal sheets.

Blend hydrazine and UDMH to
produce Aerozine 50
Reinforced concrete, metal sheets

22 ft x 10 ft
Loading of Aerozine 50
Reinforced concrete

60 ft x 18 ft
Loading of Aerozine 50 into tanker
trucks

20 ft x 24 ft x 9 ft

Clothing change and showers (until
late 1970s). Glycol recirculating
pump and heat exchanger housing.
8-inch masonry (concrete block)

40 ft x 26 ft

44,000 gallons

Receive wastewater and stormwater
runoff

Concrete

40 ft x 20 ft x 10 ft
Drum cleaning
Metal siding and roofing
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TABLE 1-2 (Continued)

MAJOR. EQUIPMENT AND STRUCTURES OF THE HYDRAZINE
BLENDING AND STORAGE FACILITY

[tem Description

8. Shelter (Bldg. 760)

Location In drum storage area
Function Forklift storage
Size 20 ft x 10 ft-10 in

9. Storage Shed
(Bldg. T-868-C)
Size
Function

13,5 ft x 22 ft (estm.)

Storage of miscellaneous building
materials

Construction Material Wood

10. Drum Storage Pad

Size 70 ft x 45 ft x 0.5 ft
Function Storage of drums
1. Aerozine Storage Tanks

Number of Tanks
Geometric Shape

3 (HAS 1, HAS 2, HAS 3)
Cylindrical, horizontal

Yolume 24,90C gallons
Construction Material Stainless steel
Location Inside concrete dikes

Size of Dik~ 53.5 ft x 47 ft x 5 ft
12. Anhydrous Hydrazine Storage
Tank
Number of Tanks
Geometric Shape

1 (S 1)
Cylindrical, horizontal

Volume 24,900 gallons
Construction Material Stainless steel
Prior use Wastewater storage
Location Inside concrete dike

Size of Dike

UDMH Storage Tanks
Number of Tanks
Geometric Shape
Velume

Construction Material
Location

Size of Dike

53.5 ft x 47 ft x 5 ft

2 (Us-1, us-2)
Cylindrical, horizontal
19,000 gallons

Carbon steel

Inside concrete dike
43 ft x 77 ft x 5 ft

h
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TABLE 1-2 (Continued)

MAJOR EQUIPMENT AND STRUCTURES OF THE HYDRAZINE
BLENDING AND STCRAGE FACILITY

Item

DPescription

14,

15,

16.

18,

Wastewater Tanks
Number of Tanks
Geometric Shape
Volume

Construction Material
Prior use

Pumps
Number

Liquids

Pipes* (Above Ground)
Diameter
Number

Diameter
Number
Diameter
Number

Scrubbers
Number
Lecation

Fire Protection Valve Pit

Humber
Location

2 (Us-3, Us-4)

Cylindrical, vertical

50,000 gailons and 200,000 galions
Carbon steel

UOMH storage

6 (HWP-1, H4P-2, UP-1, HAP-1,
CP-1, FDP-1)

Hot water, wastewater, UDMH,
Fydrazine, aerozine, contaminants

2.5 in

18 (U-1, U-2, u-3, U
HA-2, HA-3, HA-4, HA
H-1, hH-2, C-1, C

3.0 1in

2 (HA4R-1, HWS-2)

4.5 in

1 o(v-1)

2
One at blender area, one at
wastewater tank area

2

One near hydrazine/aerozine tank
area .nd one near wastewater
tank area

*There is a variety of underground piping at the HBSF. This piping

will also be removed as part of the decommissioning activities.

6764a
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1.3.2 Generation and Disposal of Wastes

A maximum of approximately 300,000 gallons of wastewater was gererated

_.annuaily from the HBSF, Most of the wastewater from this facility was

generated curing blending operations. During the blending process, the
off-gases were scrubbed with water. This water was then collected by
gravity in the 44,000-gallon inground concrete tank located south of
the hydrazine blender (Figure 1-4). The storage area catch basins,
waste drains in the blender facility, and the steam expansion line from
Building 755 also drained into the inground concrete tank. Waste
materials were carried to the inground concrete tank by underground
pipes.

During years of active facility production, hydrazine drums were
filled. Dirty drums and drums to be refilled with a different fuel
were cleaned before filling. Residues from these operations were
poured into the inground concrete tank. These drums were then washed
in the open area south and east of Building 759 (Figure 1-4).

The contents of the inground concrete tank were neutralized by batch
treatment with solid calcium hypochlorite to oxidize the hydrazine t
ammonia, nitrogen, and water. It was necessary to maintain a pH
between 7 and 10 for effective neutralization to occur. Mixing of the
waste and hypochlorite was accomplished by recirculating the inground
concrete tank contents through a transfer pump, located in the
southwest corner of the inground concrete tank. The neutralization
process resulted in tho accumulation of large amounts of sediment or
solid sludge in the inground concrete tank. This sludge was collected
and transported to pits in Section 30 and 36 for disposal from 1975
through 1978 (Kuznear and Trautmann, 1980). Until 1982 the treated
wastewater from the inground concrete tank was pumped into Basin F
{tocated in Section 26) through the industrial sewer. in 1982, the
industrial waste discharge into Basin F was eliminated by excavating

6764a
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the portion of industrial (chemical) sewer feeding the basin. After
that, the neutralized wastewater from the inground concrete tank was
pumped to two storage tanks (tanks US-3 and US-4) originally used for

B UDMH storage. An exception was about 10,000 gallons of wastewater

which was shipped to Lowry Air Force Base.

9

1.3.3 Spill History

A detailed HBSF spills history has been discussed in the Task 11
Contamination Assessment Report (Ebasco 1987). A brief summary is
provided here,

In November 1975, the fire protection system at the hydrazine facility
mal functioned as a result of a power outace. Several hundred thousand
gallons of water filled the pit around the largest UDMH storage tank,
causing it to float. Mo fuels or wastewaters were spilled. To remedy
this situation, the water from the pit area was pumped onto ihe fields
to the east and south of the east yard (Trautmann, undated).

In May 1976, approximately 4 inches of UDMH leaked from the largest
tank into the surrounding dike area. The UDMH was pumped to the
inground concrete tank and was neutralized for disposal in Basin f
{Trautmann, undated).

1.3.4 U.S. Occupational Safety and Health Administration Survey

During January, February, and March 1982, the U.S. Occupational Safety
and Health Administration's (0SHA) District Office conducted sampling
of the HBSF work area during both operational ard nonoperational
periods. The sampling and analysis were limited to hydrazine, UDMH,
and N-nitrosodimethylamine (NDMA). Analysis of the OSHA sample
indicated the presence of airborne NDMA at various locations within the
HBSF, Table 1-3 presents the location and concentration of
contaminants found by OSHA at the HBSF (PM-RMA, 1982). OSHA advised
RMA to upgrade worker health and safety protection level before
continuing operation of the HBSF.

6764a
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1.3.5 U.S. Army Environmental Hygiene Agency Survey

In December 1982, U.S. Army Environmental Hygiene Agency (AEHA)
--conducted a sampling program at the HBSF to quantify worker exposures
to NDMA, UDMH, and hydrazine (AEHA, 1982). AEHA ccllected samples at
specific work locations based on known or potential hydrazine, UDMH
and/or NDMA release or contamination. Sampling locations used by AEHA
are shown in Figure 1-6. Results of this sampling program are
presented in Tables 1-4 and 1-5.

The significant Tindings of this sampling program were:

4. The samples from the general area contained insignificant
levels of both hydrazine and UOMH as indicated in Table 1-4.
The detection limits were 0.05 micrograms per cubic meter
(ug/m3) for hydrazine and 0.1 ug/m3 for UDMH.

b. The wipe samples from tne drum filling nozzles and connecto. .
and the mixing and blending area showed relatively low levels
of hydrazine and UDMH as indicated in Table 1-5,

c. The atinospheric¢c samples taken from the work area showed low
but detactable levels of contamination with NDMA as indicatcd
in Table 1-4,

Based on these findings AEHA concluded:

a, No sources of detectable quantities of hydrazine or UDMH
contamination were identified by air sampling.

b. Wipe sampling identified the drum loading station filler
nozzles and connectors, the control panel of the mixing and
blending area, and the electrical ocutlet north of Tank HAS-1
as sites of potential hydrazine or UDMH contact exposure.
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: TABLE 1-5
N gi RESULTS UF WIPE SAMPLES FUR HYORAZINE AND
: UNSYMMETRICAL DIMETHYLHYORAZINE
P Results
; < f Sample (in micrograms-total)
1 Number  Location Hydrazine UuMH 1/
E i W-100 Electrical control panel (west fence) <5 0.2
) i W-101 Ground wipe, Orum Steamout {SP-8) <5 <U.2
- ¥-102  Electrical outlet north of Tank HAS-1 <5 0.3
) ' W-103 Uesktop and telephone inside Building 759 <5 <0.2
: W-104 Empty barrel storage south of SP-21 <5 <0.2
! i W-1U5  Gauges and piping around sump pump at
: Waste Sump <5 <0.2
. W-106  Control Parel (SP-9) <5 6
]
1 W-107 Water Sample from Waste Sump <h <0.2
‘ W-108 Drum loading station (wipe of drum
1 filling nozzles/connectors) 3,475 19.0
: i W-109 Tank HAS-Z, drain value (Tank pit valve) <5 <0.2
: I W-110 Tank HAS-1, control valve (on top) samplie bottle broken
W-111 Tank Truck Station, Truck loading
filler nozzle and boom sample bottle broken
. 1/ UDMH - 1,1-Dimethylhydrazine

i Detection Limits: Hydrazine 5.0 ug

UDMH 0.2 ug

b764a
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c. Detectable quantities of NDMA were present, as air
contaminants, throughout the HBSF,

d. The potential exists for worker exposure to detectable amounts
of NOMA at the personnel change facility trailer located

approximately 50 feet from the rorth fence entrance (SP-1).

1.3.6 Current Status

The RMA stopped routine HBSF operations after the QSHA and AEHA
surveys. The USAF and RMA jointly developed a hazard abatement plan
for the facility, and removal of remaining fuels and fuel residuals is
complete. Currently, the facility is regularly inspected to check the
automatic sprinkler system, the ethylene glycol heating system, the
nitrogen storage tank and the nitrogen blanket for the storage and fuel
transfer system, and the inground concrete tank level., The USAF
commissioned a study to recommend a detailed cleanup procedure for the
severable equipment at the HBSF; a draft report was released in Uctober
1985. In September 1985, the Program Manager for RMA Contamination
Cleanup (PM-RMA) initiated the preparation of a preliminary cleanup
plan which was completed and submitted to the U.S. Envirenmental
Protection Agency (EPA) and the Colorado Department of Health {(CDH) in
December 1985 (USAF, 1985), PM-RMA also initiated a soil and
groundwater study, which is currently ongoing. RMA personnel have
completed rinsing all accessible piping and tanks with the stored
wastewater to remove any residual fuel from these structures (James,
1986). Two addicional cleaning and flushing processes using a sodium
hypochlcrite solution were begun during August 1986 and finished in
February 1987 (James, 1987;. Water from the eastern tanks and the
inground concrete tank was pumped to the horizontal tanks, sodium
hypochlorite solution was added, the water was recirculated and then
allowed to sit. Chemical analyses were conducted to determine if
hydrazine compounds remained., If found, additional hypochlorite
solution was added until chemical analyses indicated that the compounds
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were not detectable. The water was then pumped to the eastern tanks
(James, 1986; James, 1987). Fuel and heel removal and equipment
rinsing were consistent with the initial decontamination steps
specified in the December 1985 Preliminary Cleanup Plan.

1.4 PREVIOUS INVESTIGATIONS

1.4.1 OSHA/AEHA Reports

During 1982, OSHA and the AEHA conducted surveys to quantify exposures
of hydrazine related compounds. The findings of these surveys led to
the cessation of operations at the HBSF and have been described in
Section 1.3.

1.4,2 HBSF Preliminary Cleanup Plan

In December 1985, PM-RMA submitted a Preliminary Cleanup Plan for the
HBSF to EPA and CDH (PM-RMA, 1985). The report included a site
description and process history, a characterization of all wastes, and
a cleanup plan with attendant schedule. Materials which were listed
and described include:

0 Hydrazine, UDMH, Aerozine 50, and MMH fuels;

0 Wastewater in concrete tanks and storage tanks,;

0 Surface contamination, contaminated construction materials,
asbestos, and possibly polychlorinated biphenyl (PCB)
containing transformers.

The cleanup plan was developed to meet the goals of health protection,
and control of waste releases. Essential components of the cleanup

plan included:

0 A sampling and analysis program to determine the extent of
contamination;

] Cleanup procedures, including wastewater treatment, air
monitoring, decontamination, dismantling, and removal.

1-24
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1.4.3 U.S, Air Force Decommissioning Study

The U.S. Air Force conducted a study for the decommissioning of the
HBSF {USAF 1985). This study consisted of sampling, a survey of the
site background and description, a discussion of institutional
considerations, a sampling program, and a consideration of wastewater
treatment and decommissioning of the HBSF. The findings of the U.S.
Air Force Decommissioning Study are summarized in this section,

Sampling at the HBSF was conducted during June 11 through 13, 1985 for
the USAF, The objective of the field sampling program was to sample
surfaces and bulk macerials of unknown contamination. Those surfaces
and bulk materials that were known to be contaminated (such as the
inside surfaces of fuel storage tanks) were not sampled. Samples of
various insulation materials present on the site were obtained for
asbestos analysis. The results of chemical analyses of wipe, bulk,
asbestos, and PCB samples are discussed below. Table 1-6 is a summary
of the analytical results that were above the limit {(USAF, 1985),

Wipe Samples

The purpose of a wipe sample was to provide an indication of
contaminant presence, not a quantitative measure of its concentration.
tach sample came from wiping a 100 cm2 area (10 by 10 cm) with a dry
Whatman No, 41 filter paper. Two adjacent 100 cm2 areas were sampled
at each sample lTocation. Because of different extraction and
analytical procedures, one wipe sample, or filter paper, was analyzed
for NDMA and the other for hydrazine, MMH, and UDMH.

Wipe sample locations included product tank exterior surfaces
{cladding), pipe supports, handrails, the office building, the glycol
building, the storage shed, the blending skid, railroad rails, the
liquid nitrogen tank, concrete containment dikes, the inground

wastewater tank, chain link fence supports, the drum storage pad, and
the east scrubber.

6764a
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TABLE | -6

(ABOVE METHOD DETECTION LIMITS)

ANALYTICAL RESULTS (F WIPE, BULA AND ASBESTOS SAMPLES

- g Sample Sample Detection
B Number Type Parameter Method Unit Limit Concentration
E 428 Wipe MMH $149 1/ ug/sample 25 26
B (ug/100 cm2)
é 438 Wipe MK 149 ug/sample 25 25
{ug/100 cm?)
g 28 Bulk Hydraz ine s149 ug/g 0.02 350
f 2B Bulk UDMH S149 ug'q 0.05 2.3
28 Bulk MMH 5149 ug/g 0.05 18
s g ASB-1 Insula- Asbestos .- percent 0.5 5-10
tion

Thomas.

1/ NIOSH Method S143, USATSAM Report TR-82-29 and USAF "“The Firebrick Method" by Tom

1 o AL o e R 1G] R o

- M) ok

Source: U.S. Air Force, 1985
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With the - of two samples (Samples 42R and 438, which were
taken from ‘face of Tank HAS-3) all of the wipe samples analyzed
were Delow th_  tection limit for hydrazine, NOMA, MMH, and UDMH (5.0,
0.6, 25, are 25 ug/sample, respectively). Samples 42B and 43B had
reported MMH concentration of 26 and 25 ug/sample, respectively, near
the 1imit of detection for MMH,

Bulk Samples

The collection of bulk samples was limited by the requirements of
working in a spark-free environment and avoiding destruction of
facilities. Bulk samples could only be taken where materials were
easily ootainable, because nc chipping, sawing, or use of power tools
was allowed. The two bulk samples that. were taken included: 1) loose
concrete near thc drum weigh scale and 2) wood from the railroad ties
opposite and north »f the drum blend pumping skid.

Analyte levels in Bulk Sample 1, a piece of loose concrete taken from
..ar tue drum scale, were all below the detection limit (hydrazine,
20 ug/g; NDMA, 0,1 ug/g; UDMH, 50 vg/g; MMH, %0 ug/g).

The concentrations of hydrazine, UDMH, and MMH detected in Bulk Sample
2, pieces of wooden railroad tie, were 350, 2.3, and 18 ug/q,
respectively. The detection limits for these substances in wood
samples are 0.5 ug’/qg for hydrazine, 3.0 ug/g for UDMH, and 3.0 ug/g for
MMH. The concentration of NOMA was below the detection limit of

0.1 ug/g for this sample.

Asbestos Samples

Several samples were obtained of insulation materials suspected of
containing asbestos. Two types of insulation material were sampled
above the northwest Aerozine Tank HAS-3, on an inlet pipe located near
the catwalk. One sample was of a hard, matrix type of insulation, and
the other was of a fiberglass-like piece of insulation. The other
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sample location was piping insulation south of the biend pump

building. Each sample was placed in a plastic screw-top container.

Additional samples were not obtained because of the 1imited amount of
—-accessible, visible insulation.

‘)
e

i s
5T WD g

The only insulation sample with a detected concentration of asbestos

= . was ASB-1. This sample was taken from an inlet pipe near the catwalk
' above Tank HAS-3 and contained both fibrous and solid gray material.
The fiber material did not contain any detected asbestos. The gray
material, however, contained 5 to 10 percent Chrysolite, a common form
of asbestos. Analyses of split samples of ASB-1 resulted in 5 to 10
percent asbestas in both samples.

S AT

PCB Samples

it

Four transformers were reported to be present at the HBSF. Analyses
for PCBs were conducted on 0i1 from each. One transformer (No. 755
West, Serial No. 5977576) contained 50 ppm of a PCB compound, Arochlor
1260. Other transformers are believed to contain less than 50 ppm of
PCBs.

Wastewater Treatment

Wastewater treatment possibilities were also reviewed as part of this
study. The ultimate disposal of the treated or untreated wastewater

and treatment alternatives were discussed separately. Four disposal

options were listed:

amcaw  duke 0 ARIE GEE Tamn DA

0 Discharge through natural drainage to a surface water body;

) Transport to a publicly owned treatment works (POTHW);

0 Discharge through a National Pollutant Discharge Elimination
System (NPDES) permitted outfall;

0 Transport to an off-site treatment or disposal facility.

6764a
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The regulatory, scheduling, and cost issues of each option were
discussed along with the level of treatment which would be required
prior to disposal.

Severa) methoas were presented in the Air Force decommissioning study
for treatment and disposal of the wastewater:

Activated carbon adsorption;
Chlorination;

Ozonation;

Chemical cxidation;
Biological treatment;
Incineration;

O © o 6 0o O ©

Deep well injection.

On-site and off-site implementation of thase opticns was investigated
along with the technical feasibility of each and potential suppliers
for options judged to be feasible.

The report stated that activated carbon adsorption of hydrazine
compounds and NOMA is low and excluded this option. Chlorination was
listed a. a viable option, although the reaction pH and hypochiorite
dosing must be carefully controlled and undesirable reaction products
are possible. The availability of portable chlorination units was
discussed, and it was anticipated that chlorination would treat
contaminants to non-detectable levels.

Several chemical oxidation processes were included. Ozonatian was
determined to be a feasible treatment option. Combined ozone and
ultraviolet light exposure (ozone/UV) was reported to degrade hydrazine
compounds and also undesirable reaction products by the [IT Research
Ins:itute. A mobile treatment unit utilizing ozone/UY was identified,
although 1t has not been used to treat hydrazine wastewater. Hydrogen
peroxide and potassium permanganate were listed as other chemical

6764a
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oxidants available to treat hydrazine related compounds, but no
information was provided regarding their effectiveness.

- Biological oxidation was discussed as a treatment method. Based on

studies of the effects of hydrazine compounds on bacterial metabolism,
the report concluded that although low concentrations (less than 1 ppm)

-may be successfully treated, the potential toxicity of higher

concentrations precluded utilization of biological waste treatment.

Incineration of the wastewater was another treatment option offered,
but was considered economically infeasible for both on- and off-site
application. DOeep well injection was also considered, but was not
recommended because the contaminants would not be treated or destroyed.

1.4.4 PM-RMA Task 11: Hydrazine Blending and Storage Facility

The PM-RMA conducted a contamination survey of soils and groundwater at
the HBSF through Task 11 during 1986 (Ebasco, 1987). Based on a review
of existing data, literature, and contamination sources, a field
sampling program was designed to assess the extent of contamination,
Soil and groundwater chemical analyses were conducted. Following data
anaiysis, the following issues were addressed:

Local geologic and hydrologic conditicns;

Extent of contamination;

Future monitoring requirements; and

Further sampling needs for the Phase [l sofl sampling plan.

© O O ©

The analyses of soil samplies indicated the presence of heavy metals in
the so1l, most of which were at concentrations within the indicator
ranges. Samples from six borings contained zinc which exceeded the
indicator range of 60 to 80 ug/g. The copper concentration exceeded
the indicator range in one boring. In two borings, lead concentrations
were greater than indicator levels of 25 to 40 ug/g. Of the samples
analyzed for target crganic contaminants, only one sample contained an

6764a
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ii organic contaminant, methyl isobutyl ketone (MIBK) at 1 ppm. This
compound may have been a laboratory contaminant. A number of nontarget
i; .rganic compounds were also detected. However, hydrazine compounds and

- -NOMA were below certified reporting 1imits (CRLS) for hydrazine, MMH,
UDMH, and NDMA which were £Q ug/g, 200 ug/g, 200 ug/g, and 0.26 ug/g,
respectively. Based on these results, remediation of HBSF area soils

~ “{s not warranted and was not included within the scope of the
decommissioning assessment. Any contaminated groundwater below the
HBSF will be remediated as part of the Arsenal-wide program.

1.4.5 Hastewater Characterization Studies

The waters in the inground concrete tank were analyzed on several
occasions for hydrazine, UDMH and NOMA concentrations by the Analytical
Systems Branch Laboratory of the Environmental Division at RMA (RMA
laboratory). The analyses of samples indicate the following results
(PM-RMA, 1983):

Hydrazine (ug/1) 0.69-0.73
UDMH (ug/1) 1.81-2.40
NDMA (ug/1) 0.3

The wastewater in the inground concrete tank has also been analyzed for
EP toxicity parameters (Table 1-7). Concentrations of parameters of
interest did not exceed the substantive Resource Conservation and
Recovery Act (RCRA) criteria (PM-RMA, 1983)., GC/MS analyses indicated
; the presence of dimethylcyanamide, N,N-dimethylformamide,

f tetrachloroethane, and 1-ethyl-1H-1,2,4,-triazole. However, the

: 3 concentrations of these organic compounds were very small (less than

: 20 ug/1) and, therefore, they were not quantified (PM-RMA, 1983}.

A RN

i pH (standard units) 7.1
kl

i The results of 1983 and 1985 analyses of the wastewater stored in the
50,000 and 200,000 gallon storage tanks are presented in Table 1-8.

The 1983 samples were analyzed by the RMA laboratory. The 1985 samples
were analyzed for the USAF {USAF, 1985),

6764a
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TABLE 1-7

RESULTS OF ANALYSES OF EXTRACTS FROM EP TESTS
INGROUND CONCRETE TANK HASTEHATE&l/

Substantive

RCRA Inground

Concentration Concrete Tank
Parameters Units Limits 2/ Wastewater
pH S.u. -- 3/ --
Trace Metals:
Arsenic mg/1 5.0 0.007
Barium mg/1 100 --
Cadinium mg/1 1.0 0.0022
Chromium mg/1 5.0 0.001
Lead mg/1 5.0 0.001
Mercury mg/1 0.2 0.00%
Selenium mg/1 1.0 0.0004
Silver mg/1 5.0 0.002
Organics:
Endrin ug/1 20 0.01
Lindane ug/1 400 0.01
Methoxychlor ug/1 10,000 0.2
Toxaphene ug/1 500 0.01
2, 4-0 ug/1 10,000 0.5
2, 4, 5-TP

(Silvex) ug/1 1,000 0.1

1/ The samples were analyzed by Environmental Laboratory Analytical

Laboratory Group, Waterways Experiment Station, Yicksburg,
Mississippi.

2/ CDH Part 261.24.

3/ -- = Not determined.

Source: PM-RMA, 1983; USAF, 1985,
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i TABLE 1-8

ANALYTICAL RESULTS - WASTEWATER
HYDRAZINE BLENDING AND STORAGE FACILITY

50,000 Gallon Tank

200,000 Gallon Tank

E Parameter mg/1 Date mg/1 Date

N Hydrazine 444.4 6-83 2.96 6-83
: j 225.36 8-83 0.7 8-83
140, 6-85 BOL 6-85

i MMH 505.3 6-83 28.4 6-83
1,300. 6-85 8. 6-85

& 1OMH 4-5.6 6-83 3.04 6-83

§ 213.58  8-83 2.03 8-83
470. 6-85 BDL 6-85

! NOMA 1 6-83 1. 6-83
0.805 8-83 0.134 8-83

0.021 6-85 0.007 6-85

| —_—

Hydrazine 0.2 mg/L

MMH 1.0 mg/L
UOMH 1.0 mg/L
NOMA 0.0002 mg/L

BOL = Below detection 1imit. Detection limits for 6/85 analyses were:

Sources: PM-RMA, 1983, USAF, 1985

6764a
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Some variation between the 1383 and 1985 data can be noted. Possible

explanations include additional pumping of wastewater to the tanks;

different analytical methods; different sampling techniques; and
._chemical reactions and degradation.

1.5 ACTION LEVELS

In any contamination situation, there is the potential for adverse
impacts to human health or the envirorment resulting from exposure to
the contaminants. The amount of contaminant which poses a significant
risk depends not only on its c¢oncentration and disposition but also on
the routes of exposure, that is, the fraction of the contaminant which
leaves the site and through various transport mechanisms reaches the
receptors. The determination of action levels for cleanup relies first
on potential human and envirommental risks associated with the
contaminant. In addition, *“here are practical constraints such as
treatment technology and analytical detection limitations.

The contaminants of concern at HB8SF include hydrazine, MMH, UDMH, and
NDMA. These substances, especially NOMA, have carcinogenic potential
through several modes of contact, such as ingestion and dermal
exposure. The wastewater, groundwater, and equipment and building
surfaces may all be contaminated by these compounds.

NDMA is the most toxic of the contaminants in the wastewater and often
the most resistant to treatment. Accordingly, action levels have been
initially defined for NOMA. Although destruction of NUMA to desired
concentrations ensures that hydrazine, MMH, and UDMH are destroyed
virtually completely, action levels are determined for other
contaminants of concern in a manner similar to the process used for
NOMA, Appropriate decomposition of these compounds would yield carbon
dioxide, water, nitrogen and nitrates; all envircnmentally benign
chemicals.

Precedent for NDMA action levels has been set in the issuance of the
NPDES permit for Aerojet-General Corporation in Sacramento,

6768a
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California. A method detection 1imit (MDL) of 500 parts per trillion
{ppt) limited the desired health-based limit of zero, and because of
analytical uncertainty, a maximum effluent concentration limit of

771,000 ppt was designated in that permit (CRWQCB, 1985). A similar

rationale balancing health-based treatment levels, analytical limits of

. detection, and the uncertainty of analytical values is used in this

report to establish an action level for NDMA, From a health

perspec .ive, the allowable concentration of NDMA in water has been
calculated as 1.4 ppt based on values computed by the USEPA Cancer
Assessment Group (CAG) and assuming an increased cancer incidence after
consuming contaminated water of one out of a million persons (10'6
risk). Although treatment to this level is desirable, analytical
detection 1imitations preclude measurement of such low concentrations.
The analytical method certified for use at RMA has a detection limit of
200 ppt. However, as the detection limit is approached the precision
and accuracy of the analytical method became more uncertain and,
therefore, the results are more questionable (Lessley, 1986).
Nonetheless, the 200 ppt action level is proposed.

Concentrations of 12 ppt hydrazine and 4.0 ppt UDMH in drinking water
would result in a 10_6 risk of contracting cancer for lifetime
exposures (USEPA 1984a; USEPA 1984p). A comparable value for MMH is
unavailable. These values are less than analytical reporting limits
for these compounds. Therefore, the action levels for hydrazine, MMH,
and UDMH are set at their respective MDLs of 2.5 parts per billion
(ppb}, 20 ppb, and 25 ppb. Although no allowance is made for
quantitative uncertainty near the reporting limits, it is anticipated
that since NOMA is generally the compound most resistant to
destruction, the remaining hydrazine compounds will be destroyed to
concentrations well below reporting limits.
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2.0 WASTEWATER TREATMENT ASSESSMENT

2.1 PURPOSE

Wastewater generated from operations at the HBSF are addressed as an

" interim response action under the Comprehensive Environmental Response

Compensation and Liability Act (CERCLA). The purpose of this
assessment is to identify the most favorable treatment alternative to
be used in the interim response action, All candidate treatment
technologies were identified. Those technologies which clearly could
not meet the treatment objectives were eliminated from further
consideration. The remaining treatment technologies were described in
more detail., A second screening eliminated less favorable
technologies, leading to identification of the finai candidate
technologies. These final technologies were then the subjects of a
detailed analysis which focused on cost, ease of implementation,
treatment effectiveness, permanence of remediation, and compliance with
institutional factors, as well as on tne results of treatability
studies for certain technologies. Consistent with current regulatory
policy, those technologies which destroy the contaminants or reduce the
toxicity, mobility, or volume of the wastewater were given preference,
Based on these analyses, a preferred system was recommended.

Applicable or relevant and appropriate requirements (ARARS) will be
addressed in the Decision Document for the HBSF,

2.2 TREATMENT OBJECTIVES

Past activities at the HBSF produced wastewaters from container rinsing
and air scrubhing, The wastewater is stored in the 50,000-nallon tank
(US-3), the 20v,000-gallon tank (US-4), and the inground concrete

tank. Approximately 270,000 gallons of wastewater are currently stored
in these tanks (see Section 2,.6). The concentrations of hydrazine and
other contaminants measured in 1985 are listed in Tables 1-7 and 1-8 1in
the previous chapter. VYarious chiorinated compounds, including
methylene chloride and chloroform, are also present in the wastewater
from past practices of decontamination using chlorination. More
wastewater would be generated from decontamination during the facility

6765a
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cleanup. In its current location in the storage tanks and inground
concrete tank, the wastewater presents little hazard. Nonetheless, the
wastewater cannot be stored indefinitely but rather must be treated and
disposed. The primary concern with the wastewater is the impact
hydrazine, MMH, UDMH, and NDMA may have on human health and the
environment if released. Human carcinogenesis is one potential outcome
of exposure to these substances. NDMA has the greatest toxicity and
may be the most resistant to degradation, so it receives particular

attention, UDMH is also a significant concern as it may be volatilized
and oxidized to NDMA.

The overall treatment objective is to treat the wastewater such that
the contaminants of concern will not endanger human health or the
environment, Specifically, the hazardous compounds present must be
destroyed to the action levels proposed in Section 1.6, for example
200 ppt NDMA, without producing equally hazardous end products, thus
providing permanent cleanup. Rapid implementation as an interim
response action is also required. Thus, processes which have been
demonstrated as effective were favored while processes which require
considerable development were eliminated. Cost is an important factor
insofar as the lowest cost technologies which meet the treatment and
implementation objectives were preferred.

2.3 CANDIDATE TREATMENT TECHNOLOGIES

As determined from technical papers, previous hydrazine wastewater
treatment studies, a review of existing treatment processes, and
personal communication with a number of research scientists, several
candidate technologies are available to treat the wastewater at the
HBSF (Table 2-1), These technologies are reviewed in the following
section. The review was restricted to a discussion of major process
reactions and operations and was only a means to identify options that
clearly cannot meet the treatment and implementation requirements. If
the process would not remove the hydrazine and related compounds
efficiently or reliably without producing hazardous byproducts, or if
much development would be required to evaluate treatment efficiency and
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TABLE 2-1
CANDIDATE TREATMENT TECHNOLOGIES

0 Biological Treatment

- On-site biological treatment
- Discharge to a Publicly Owned Treatment Works (POTW)

o Chemical Treatment

- Chlorination and chlorination/ultraviolet light {UV)
- Ozonation and ozone/UY

- Permanganate

- Hydrogen peroxide and hydrogen peroxide/Uy

- Reduction processes

o Physical Treatment

- Activated carbon adsorption

- Metal oxide adsorption/catalysis
- tEvaporation pond

- Air stripping

- Steam stripping

- Spray irrigation

0 Thermal Treatment

- Off-site incineration

- On-site incineration
--  North Plants incinerator
--  Other
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implement the process, the technology was eliminated from further
consideration. Specifically, the technology or the reactions
comprising the technology must have been demonstrated in the laboratoery
or in practice to be effective in destroying hydrazine, MMH, UDMH, and
NDMA to detection 1imits so that major experimentation would be
required to prove process feasibility. A technology was retained if it
has not been demonstrated on the contaminants of concern but the
underlying treatment prinrcipals indicate successful treatment is
probable.

Technologies which generate hazardous byproducts in quantities
requiriny supplemental treatment were rejected. Those technologies
which can attain the desired level of treatment and which can be
rapidly implemented were anzlvzed in more detail.

2.3.1 On-site Bioloaical Treatment

Biologica' treatment, such as activated sludge, trickling filters, and
rotating biological contactors, has heen successfully applied to a
number of organic and industrial chemicals. Packaged treatment plants
or existing RMA facilities could potentially be utilized to treat the
wastewater. Kane and Williamson {1980) conducted batch bioassay
studies on many of the hydrazine comnounds of concern with several
bacteria common in biological treatment plants. Their results are
presented below:

EFFECTS OF HYDRAZINE, MMH, AMD UDMH
ON BACTERIAL METAROLISM

Concentration Causing 50 Percent
Reduction in Metabolism (mg/1)

Bacteria Hydrazine MHH UDMK
Ni trobacter 15 15 1800
Nitrosomas 165 <1 35
Anaerobic bacteria 100 75 2300
Denitrifying bacteria 100 10 12,500
67653
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Since the HBSF wastewater contaminant concentrations {see Table 1-8)
exceed most of the levels identified as reducing metabolic rates,
undiluted wastewater would inhibit, if not destroy, bacterial

activity. A combination of dilution and acclimation may result in
successful biodegradation of the contaminants. Based on the Kane and
Williamsan results, a dilution of at least 100 to 1 may be required.
Assuming hiological treatment at 100 to 1 dilution is effective, a
package or mobile treatment operation with a minimum capacity of 70,000
gallons per day and a source of dilution water would be required if
on-site biological treatment is utilized and completed in one year.
NOMA, however, does not appear amenable to biodegradation. Studies by
Tate and Alexander (1975, 1976) indicated that NOMA incubated with
numerous bacterial strains for 72 hours is not degraded and its
destruction in sewage is 50 percent in 14 davs. Thus, although
biological degqradation of the contaminants may be successful under the
proper conditions, the treatment effectiveness, especially regarding
NDMA, is uncertain at best. Therefore, on-site bicloaical treatment as
the primary treatment operatiaon was eliminated from further
consideration, although it could be utilized as a disposal option for
treated wastewater.

2.3.2 Discharge to a Publicly Owned Treatment Works

Discharge to a POTW is merely biological treatment performed by an
existing public facility. One improvement over on-site biclogical
treatment is that the wastewaler can he diluted to virtually any
level. However, dilution is not generally accepted as a treatment
option and it does not ensure that degradation will occur. In
addition, regulatory complications associated with acceptance of the
wastewater would arise, Therefore, this alternative was considered
unacceptable as a complete treatment option.

i
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2.3.2 Chlorination and Chlorination/UV

Chlorination of hydrazine compounds is a commonly sugqgested hydrazine

detoxification and spill mitigation measure in which the compounds are
oxidized, Chlorination can he effected using different forms of
chlorine, specifically, chlorine gas, hypochlorous acid, hypochlorite,
or chlorine dioxide. If oxidation proceeds to completion, the expected
reaction products are hydrochloric acid, methanol, and nitrogen aas,
all of which would require relatively minor treatment., In practice,
Fowever, oxidation is often incomplete and miscellaneous undesirable
chlorinated compounds are produced.

Brubaker et al, (1985) -eported that hydrazine was completely oxidized
by chlorination. On the cther hand, chlorination of MMH and UDMH was
incomplete and produced chloroform, various hydrazines, several
miscellaneous ¢chlorinated compounds, as well as NOMA in the case of
UDMH cnlorination, Castegnaro et al. (1986) reported similar findings
using sodium and calcium hypochiorite; part per million concentrations
of MDMA and the related NMEA (N-nitrosomethylethylamine) were generated
from UDMH and MMH solutions originally in the 1,000 ppm concentration
range. NDMA may also be oxidized by chlorination, as has been
demonstrated by Neumann and Jody (1986), who removed NDMA to below

20 ppt. Again, though, undesirable chlorinated organic compounds
including chloraform were generated during the course of treatment,
When a solution of hydrazine, MMH, and UDMH with concentrations in the
1,000 ppm range was first subjected to ozonolysis, then chlorination,
chlorinated compounds in the part per million concentration range
resulted, Chlorine dioxide used in drinking water and wascc./ater
treatment produces substantially less chloroform and other
trihalomethanes (THM) than other forms of chlorine (Lykins and Griese
1986). HReduced generation of chlorinated byproducts may hold for
hydrazine related wastewater, but this has yet to be confirmed.
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Although chlorination may destroy the hydrazine related compounds, the
resulting chlorinated byprnducts would be present in concentrations

- that would require additional treatment. Thus, chlorination alone
would produce an unacceptable end-product and was eliminated as an
alternative.

Ultraviolet 1ight used in conjunction with chlorination may destroy the
chlorinated side products. Fochtman and Koch (1979) found that
chlorinolysis/UV treatment of hydrazine compounds produced undetectable
concentrations of chloroform (less than 0.3 ppm), carbon tetrachloride
(1ess than 0.3 ppm), and chlorinated amines (less than 0.1 ppm), while
chlorinolysis without UV generated ) ppm concentrations of these
compounds. Prengle et al, (1976) demonstrated that UY exposure
contributes significantly to the degradation of chlorinated compounds.
In experiments with sequential ozone and UV exposure, the ultraviolet
portion of the treatment successfully removed chlorine atoms from
pentachlorophenol, chloroform, and other chlorinated compounds. UV
treatment may in general complement chlorination to provide effective
destruction of the contaminants of concern and byproducts. Therefore,
chlorination/U¥ was considered further as a treatment alternative.

2.3.4 O0zonation and Ozone/UV

Ozonation is another oxidation process which can and has been utilized
to treat aqueous hydrazine compounds, Ozone is a stronger oxidizing
agent than the various chlorine compounds (Table 2-2) and the process
is not constrained by the formation of chlorinated byproducts. There
is formation of miscellaneous byproducts following ozonotion, and UDMH
may be converted to tetramethyltetrazone (TMTZ) and NDMA. Continued
ozonation converts TMTZ and NOMA to carbon dioxide, water, nitrogen,
and nitrates, and may destroy other byproducts in the 1,000 ppm range.
In one experiment, a solution of MMH and hydrazine with trace
quantities of UDMH was oxidized with ozone. The hydrazine, MMH, and
UDMH were destroyed to concentrations below detection 1imits of
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TABLE 2-2
OXIDATION POTENTIAL OF OXIDANTSL/

Oxidation Potential

Species 7 (volts)
Fluorine 3.03
Atomic oxygen (singlet) 2.42
Ozone 2.07
Hydrogen peroxide 1.78
Perhydroxyl radical 1.70
Permanganate 1.68
Chlorine dioxide 1.56
Hypochlorous acid 1.49
Hydroxyl radical 1.40
Chlovine {(qas) 1.36

1/ The oxidation potential of a compound is a relative measure of its
ability to remove electrons from (oxidize) a second compound.
Generally, the higher a compound's oxidation potential, the more
1ikely it is to convert a second compound to simpler, common
molecules,

Source: Hunsberger 1978,
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5 ppm, 50 ppb, and 10 ppb, respectively, while the NDMA which was
produced (approximately 150 ppm) was oxidized to less than 2.4 ppb in
20 hours (Neumann and Jody 1986). Because of its success in destroying
hydrazine related compounds, ozonation was further investigated as a

treatment alternative.

In conjunction with UV light, ozonation provides a very effective
treatment system. Extensive research and pilot scale studies have been
conducted on simulated hydrazine wastewater by IITRI {Neumann and Jody
1986). Hydrazine, UDMH, and MMH are rapidly oxidized with this system,
and NOCMA has been oxidized to below a detection limit of 16 ppt. In
addition, miscellaneous byproducts of ozonolysis are readily destroyed
by ultraviolet 1ight. Gas chromatography/mass spectrometry (GC/MS)
scans done on simulated hydrazine wastewater following ozone/UV

i bl
R SR

treatment indicate tnat very few compounds at very low concentrations
remain, Ozone/UV is currently used in conjunction with other treatment
units at the Aerojet-General Corporation facility in Sacraments,
California, for wastewater containing hydrazine and NDMA, Discharge
1imits for MDMA of 1 ppb (2 ppb daily maximum) and 10 ppm hydrazine

(20 ppm daily maximum) are achieved by the facility (NPDES

No, CAGD04111), Thus, ozone/UY has been demonstrated as an effective
treatment process for hydrazine and related compounds and was reviewed
in more detail.
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2.3.5 Permanganate

Other chemical oxidants are available and potentially applicable in
treating the HB.F wastewater. Permanganate, a common, strong oxidizing
agent (Table 2-2) has been examined for treatment of hydrazine
compounds. Potassium permanganate added to an acidified solution of
NDMA destroyed the NDMA, apparently without production of harmful
end-products (Castegnaro et al. 1982). However, in a later study,
permanganate and sulfuric acid added to solutions of hydrazine, MMH and
UDMH destroyed much of the original compound hut resulted in the
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formation of NDMA from MMH and UDMH. Continued reaction time resulted

“jn some degradation of the NDMA from the MMH solution, but no
significant degradation of NDMA in the UDMH solution (Castegnaro et
al., 1986). It is not clear why the NDMA generated from the UDMH

- solution resisted further oxidation while NDMA produced from other

solutions was degraded. It may be that more NDMA was formed from the
UDMH than from the hydrazine and MMH and insufficient permanganate
remained to oxidize the NDMA. Parmanganate treatment may be capable of
destroying the contaminants of concern, but this has not heen
confirmed, In addition, manganous oxide solid is produced as the
permanganate is reduced and would require disposal. Preliminary
estimates indicate that 2,700 kg of manganous oxide would be
generated. The potential failure of permanganate in treating the
wastewater and the requirement for disposal of a solid waste were
judged to be constraints which dismiss this alternative as a feasible
treatment method.

2.3.6 Hydrogen Peroxide and Hydrogen Peroxide/UV

Hydrogen peroxide is an oxidizing agent receiving increasing attention
for treatment of various chlorinated compounds and other chemicals.
Used alone, hydrogen peroxide destroyed NOMA with an efficiency of
about 60 percent (Castegnaro and Walker 1976). However, combined
ultraviolet 1ight and hydrogen peroxide has a much greater destruction
efficiency and rate than peroxide alone, as has been demonstrated by
Sundstrom and Klef (1983) with trichloroethyiene and dichloromethane,
Hydrogen peroxide/UV successfully destroyed 100 ppm hydrazine in
wastewater to below detection Yimits (Hager and Smith 1985). The
mechanism of action of hydrogen peroxide/UV is suspected to be similar
to ozone/UV, with ozone a somewhat stronger oxidizing agent than
hydrogen peroxide. Therefore, the MMH, UDMH, and NDMA treatment
capabilities of ozone/UY are 1ikely to be closely approximated by



i ! i' hydrogen peroxide/UV. Because of the success in treating hydrazine and
: ) the 1ikelihood of efficient oxidation of MMH, UDMH, and NDMA, the
ﬁhydrogen peroxide/UV process was considered in more detail.

i 2.3.7 Reduction Processes

Miscellaneous reduction processes have been studied for converting
hydrazine compounds and NDMA to their corresponding amines., Of these
processes, reduction with nickel or aluminum-nickel based catalysts in
an alkaline solution appears to be the most promising of the reduction
processes. Lunn et al. (1983b) observed complete reduction of 11
nitrosamines including NOMA, Products included amines, ammonia, and
alcohols, and hydrogen gas is released during the reaction. Lunn et
ai. (1983a) successfully reduced hydrazine, MHMH, UDMH, and other
hydrazine compounds to corresponding amines. The method is a one step
process utilizing common reagents. Potassium hydroxide is first added
P to elevate the solution pH and is followed by addition of
l aluminum-nickel alloy powder to produce reducing conditions. However,
the process has not heen developed beyond the laboratory stage.
Furthermore, reduction of NDHA and UDMH generates equal quantities of
dimethylamine, which is listad as a hazardous waste under 40 CFR 261.
Thus, subsequent treatment of a hazardous substance would be renquired

if reduction procedures are utilized, so this method was eliminated
from further consideration.

2.3.8 Activated Carbon Adsorption

; b Activated carbon adsorption is an effective treatment process for

i ) removing high molecular weight organic compounds. However, the

: chemical structures of the hydrazine related compounds are such that
adsorption is unfavorable. Research conducted by 1ITRI (EPA 1979)
indicates that NDMA is poorly adsorbed onto activated carbon,

Activated carbon also was found to adsorb "very little" MMH or UDMH
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(Fochtman and Koch 1979), Thus, this process was eliminated because of

its ineffective waste treatment capability.

2.3.9 Metal Oxide Adsorntion/Catalysis

Metal oxide adsorption is a potential treatment technology based on

studies of the adsorption of hydrazine compounds to soils {(Braun and
Zirroli 1983; Hayes et al. 1982; Heck et al, 1963), In addition, the

metal oxide surface may catalyze the destruction of the hydrazine
related compounds. Studies by Hayes et al. (1982) and by Braun and
Zirroli (1983) indicate that partitioning of hydrazine and MMH onto
iron oxides and silicates is favorable. In the former study, it was
shown that at pH 8, hydrazine adsorbs to iron oxide with qreater than
99 percent efficiency and hydrazine and MM exhibit the same high

adsorption onto clay materials. Two complications arise, however, with

the potential utilization of adsorption to treat the wastewater,

First, adsorption of NDMA onto metal oxides has not been well studied

and removal efficiency is uncertain. Second, although adsorption is

accompanied by catalytic oxidation of the contaminants to a limited
degree, adsorption onto metal oxides essentially transfers the
hydrazine compounds to a different media (liquid to solid) rather than
destroying them. Thus, metal oxide adsorption was eliminated from
further consideration because it does not attain the treatment

objective of reliably destroying the contaminants of concern,

2.3.10 Evaporation Pond

Evaporation of the wastewater after transfer to a shallow pond relies
on natural degradation of the hydrazine compounds. The total annual
evaporation rate at RMA exceeds 40 inches (net evaporation exceeds

28 inches), with most evaporation occurring from May through September
(NOAA 1983). Exposure of hydrazine, MMH, and UDMH to air allows the
oxidation of these compounds while sunlight provides ultraviolet

photolysis of NOMA. The oxygen scavenging properties of the hydrazine

compounds suggest that oxidation should be successful. Vapor-phase
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NDMA is reported to have a half-1ife of 20 minutes in sunlight (Manst

et al. 1977). Residues which may remain may be disposed of as

appropriate following chemical analysis. An evaporation pond may also
Je used in conjunction with other treatment processes. For example, it
may be utilized as a disposal method following treatment by another
technique. As a result, evaporation with natural oxidation and

photolysis was retained for further consideration, either as the
primary treatment system or as a follow-up process to other treatment.

2.3.11 Air Stripping or Steam Stripping

Air or steam stripping of the hydrazine compounds is another possible
treatment method. Stripping operations rely on the preferential
partitioning of one or more compounds 0f a mixture into a vapor phase
relative to a liquid phase. Thre hydrazine and related compounds must
partition preferentially into the vapor phase for successful stripping
to occur. Based on vapor-liquid equilibrium diagrams (Wilson et al.
1955}, hydrazine partitions strongly into water at low concentrations,
implying that stripping would be unfavorable. Associated with the
difficulty of stripping is the lack of destruction of the
contaminants. Stripping, for the most part, transfers the contaminants
from one medium (water) to a second (air). Thus, inefficient

separation and lack of contaminant destruction eliminated stripping as
an acceptavic diwornative,

2.3.12 Spray Irrigation

The HBSF wastewater may be treated by spray irrigation. This technique
relies on several natural mechanisms to destroy the hydrazine related
compounds, Adsorption and catalyzed oxidation by soils, oxidation by
air, photolysis by sunlight, and perhaps biological deqradation are
contributing factors in the destruction, Results of soil surveys on
the HBSF grounds indicate no contamination by hydrazine, MMH, and UDMH
(Ebasco 1987), suggesting that spray irrigation would te effective.
Despite the strong likelihood of success, the consequences if the
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method failed are undesirable. Potential groundwater contamination is

. the most significant consequence. Although contaminated groundwater

could be treated, the goal of avoiding endangerment of the environment
and human health would not be met. Therefore, spray irrigation was

“eiiminated as an alternative.

2.3.13 Incineration

Incineration of the contaminated water is another available option,
either in an on-site incinerator or at an off-site facility. The
existing RMA North Plants incinerator is likely inadequate for assured
destruction of the hydrazine compounds (Tillman 1986). The use of a
mebile incinerator or construction of a new on-site incinerator would
require test burns, and mobilization or construction time delays may
occur, Thus, on-site incineration cannot meet the need ror rapid
implementation. Off-site incineration is a favorable treatment
process. Two facilities were contacted (SCA, Chicago, I1linois, and
Rollins, Deer Park, Texas) which have the capability, capacity, and
avaijlability to incinerate the wastewater and contaminants with
essentially 100 percent efficiency. The high degree of destruction and
the assurance cf rapid implementation makes off-site incineration a
promising alternative which was further investigated.

2.3.14 Summary of Initial Screening

0f the preliminary candidate technologies listed in Table 2-1, only six
were judged to be capable of achieving the desired level of destruction
of hydrazine, MMH, UUMH, and NOMA without generating hazardous
byproducts, and could be impiemented in a time frame of a few months
(Table 2-3). These alternatives are chlorination/UV, ozonation,

ozone/UV, hydraogen peroxide/UV, evaporaticn pond, and off-site
incineration.
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TABLE 2-3

SUMMARY OF INITIAL TECHNOLOGY SCREENING

Effective De-

struction of Rapid and Nonhazardous
Hydrazine-Re- Simple Byproducts and
Technology lated Compounds Implementation End Products
On-site biological Uncertain Yes Uncertain
treatment
Discharge to a POTW Uncertain Yes Uncertain
Chlorination Yes Yes No
2. rorination/UV Yes Yes Yes
Ozonation Yes Yes Yes
Ozone/UV Yes Yes Yes
Permanganate Uncertain No Uncertain
Hydrogen peroxide Uncertain Yes Uncertain
Hydrogen peroxide/UV Highly probable Yes Yes
Reducticn processes Yes No No
Activated carbon No Yes NO
adsorption
Metal oxide No No No
adsorption/catalysis
Evaporation pond Highly probable Yes Likely: potential
residues easily
disposed
Air stripping or No ves No
steam stripping
Spray irrigation Uncertain Yes Uncertain
Incineration Yes Yes Yes




2.4 SECONDARY SCREENING OF TECHNOLOGIES

The six technologies identified in the previous section which meet the
treatment and implementation time requirements are reviewed in this

section to determine the final candidate technologies. The
technologies are first described according to their major components
and ancillary operations, and various pertinent aspects of the
treatment are discussed. A discussion follows in which the
technologies which consist of similar operations are compared for
treatment effectiveness, as indicated by reaction rate and destruction
of byproducts. Those technologies found to be inferior to similar
processes were eliminated., Technologies which are distinctly different
or which have similar treatment effectiveness were retained, The
remaining technologies are later reviewed in detail to provide a basis
for recommending a preferred alternative.

2.4.1 Descriptions of Technologies

Six technologies, chlorination/UV, ozonation, ozone/UV, hydrogen
peroxide/UY, evaporation pond, and off-site incineration, could effect
the desired destruction of the hydrazine compounds in a time frame of a
few months. These technologies are described below in more detail in
order to compare the processes. The major and ancillary components and
a brief description of the system operation are presented for each
technology. For technologies in which a treated water product results,
there are a number of disposal cptions available, including discharge
to a waterway, a sanitary waste treatment plant, or an avaporation
pond. The specific disposal method was not determined at this stage;
rather, the need for disposal or lack thereof is mentioned. Each
technology was then evaluated according to treatment capabilities and
side reactions, subsequent treatment requirements, the need for
treatability studies, potential hazards, MOA requirements, and ease of
implementation,
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2.4.1.1 Chlorination/UV

The chlorination/UV treatmert option would consist of a recirculating

or batch wastewater system incorporating chlorine contact followed by

ultraviolet 1ight exposure. The wastewater could be treated by
contacting and recirculating the water using the existing piping and
tanks, or a mobile treatment system operating in a batch mode could be
utilized. If the recirculating system was used, a chlorine contact
chamber and a UV 1ight chamber could be installed on existing piping or
could require new piping. A pH-monitoring and control system would be
necessary and a sulfite system could be required to eliminate residual
chlorine prior to discharge to a waterway, although chlorine would
dissipate if the water was retained. Gas vents and possibly scrubbing
units would be necessary for release of reaction gases. Treatment
wauld be continued until an acceptable product was generated, after
which the treated wastewater would be discharged. Use of a mobile
treatment system would invelve the same process operations as would the
recirculating system, but could also be operated in a batch mode with
intermittent discharge.

As has been discussed, chlorination can destroy NDMA to 20 ppt and is
effective in destroying hydrazine, MHH, and UDMH. However,
miscellaneous chlorinated Lyproducts such as chloroform and methylene
chloride could be produced and require subsequent treatment. UV light
exposure aids in the destructiun of the contaminants and byproducts,
but additional treatment of the chlorinated byproducts could still bhe
required. Treatability studies would be required to determine the
identity of the chlorinated byproducts and the effect of UV exposure on
deqradation. MOA approval would be required if discharge of the
treated water to a sanitary treatment facility or waterway occurs, as
would be trie case witn all water discharge during hazardous waste
cleanup operations. There would be no significant hazards associated
with implementing this system, as the reaction would be contained, the
reactants would be easily handied, and contaminant releases would be
unlikely. Implementation of chlorination/UV would require installation
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of a chlorine dispensing system and a UV contact chamber along with the
associated monitoring equipment and piping and possibly a sulfite

dispensing unit. A moderate amount of effort and time would be
required to install the equipment assuming personal protection is
required. Alternatively, the use of a mobile treatment unit only would
require hookup to the existing piping or tanks.

2.4.1.2 O0zonation

The ozonation option would consist of osn-site generation of ozone and
its introduction either into a recirculating flow of the wastewater
through existing piping or directly into the tanks and sump. It would
also be possibie to treat the wastewater internally within a mobile
treatment system. Venting, scrubbing, and possibly recycling of
off-gases would be necessary to release reaction prcducts and recover
oxygen, A pH monitcring and control system could be necessary.
Treatment would be continued until the wastewater meets concentration
requirements, after which the water would be discharged.

Ozaonation is a very effective means of oxidizing hy-“razine, MMH, and
UDM{ to primarily nitrogen, water, carbon dinxide, and some nitrate.
Oxidation of UDMH also produces NDMA which can eventually be destroyed
by continued ozonation. Most of the miscellaneous side-products
produced during the reactions are also oxidized in time to innocuous
end-products. Prengle et al. (1976) demonstrated that ozonation aids
in the destruction of chloroform and other chlorinated compounds, so
such compounds present in the wastewater would also be destroyed to
some extent. The treated water could be discharged either to a
waterway or sanitary treatment plant assuming MOA approval or to an
evaporation pond. Only minor treatability studies would be required to
determine the effectiveness of ozonation on the actual wastewater as
ozonation has already been tested on simulated hydrazine wastewaters,
If ozonation were to be found in practice to not produce the desired
level of treatment, a supplementary or alternate system could be easily
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installed and no adverse environmental impacts would result., Hazards
associated with ozone would be avoidable with proper generation,
dispensing, and degeneration of unreacted ozone, Installation
complexity and time requirements would be minor because of the
utilization of existing tanks and piping and the simplicity of the
operation. A mobile treatment system would be even simpler and require
less time to implement.

2.4.1.3 0zone/UV

This technology is virtually identical tc the ozonation alternative
except for the addition of an ultraviolet light contact chamher. The
operation would be comprised of recirculating water with initial ozone
contact, pH control, and venting of off-gases. UV light exposure would
follow the ozonation and could take place in the same chamber,
Recirculation of water and treatment would continue until the desired
destruction of contamination was echieved, after which the treated
water would be discharged. Again, mobile treatment systems would be
available for these same operations.

The treatment efficiency of this system would be improved over
ozonation alcne, The UV light would assure rapid and complete
destruction of NDMA and side-products of the oxidation reactions,
Furthermore, combined ozone/UY exposure would be effective in oxidizing
chlorinated compocunds. Mo subsequent treatment would be required, and
the treated water could be discharged following MOA approval or could
be evaporated in a pond. Possible, though unlikely, failure of the
system would produce no hazardous releases, Fugitive ozone releases
could be a concern, but would be avoidable with proper equipment
connections and degeneration of unreacted ozone. Treatability studies
would be necessary to verify the treatment effectiveness with actual
wastewater, especially for chlorinated compounds. Installation time
requirements would be minor, as the equipment would be simple and
existing tanks and piping would be utilized or a mobile treatment
facility brought on-site.
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2.4,1.4 Hydrogen Peroxide/UV

This option is similar to the ozone/UV process, except that hydrogen
peroxide solution would be substituted for gaseous ozone., About 1,000
to 2,000 galions of 30 percent hydrogen peroxide solution would be
added to the entire volume of wastewater. A single chamber would be
used for the UV exposure and addition and mixing of hydrogen peroxide.
This chamber and the necessary reaction monitoring equipment could be
hooked up to existing piping and used to treat the wastewater in a
recirculation mode. Treatment equipment could be brought on-site as a
mobile unit and the wastewater treated in a batch mode. The wastewater
wouid be treated until the action levels were attained, after which the
water would be discharged or evaporated in a pond.

The treatment effectiveness of this method is believed to be similar to
ozone/UV, although the oxidatiocn potential of hydrogen peroxide is
slightly less than that of ozone. The hydroxy]hradica1s formed from
the hydrogen peroxide/UV would oxidize the contaminants, and
continuation of the treatment would likely destroy byproducts and
chlorinated compounds. It is expected that the treated water would
require no additional treatment. MOA approval would be necessary if
the water was to be discharged to a sanitary treatment plant. The
hazards associated with this alternative would be very low because the
wastewater treatment would be conducted within the equipment.
Accidental releases would be unlikely and the hydrogen peroxide and UV
1ight present little hazard. Treatability studies would be necessary
to verify the treatment effectiveness of hydrogen peroxide/UV on MMH,
UDMH, and NDMA, as well as other contaminants. Implementation of this
process would involve either the installation of the UV contact
equipment, hydrogen peroxide dispensing system, and the necessary
monitoring devices to existing piping or the use of a mobile treatment
system. In the former case, time requirements would be modest while in
the latter, minimal set-up would be required.

6765a
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2.4.1.5 Evaporation Pond

In this alternative, a lined pond would be constructed according to

-RCRA guidelines and the HBSF wastewater pumped into it. Alternatively,

existing containment structures at the HBSF could be modified to create
a pond. Access control devices such as fencing, netting, or air guns
to frighten birds could be necessary. A pump would be initially
available to return the water to the existing tanks to avoid accidental
overflowing should adverse metecrological conditions warrant. Natural
degradat’. 1 processes would destroy the hydrazine compounds while the
water evaporated., Air monitoring devices could be placed around the
pond to measure fugitive contaminant releases. Treatment would
continue until all the water evaporated, after which residues would be
disposed with the liner as hazardous waste.

Although the treatment level is not easily quantifiable using this
method, it is believed that virtually complete destruction of the
hydrazine related compounds and chlorinated compounds could be

assured, The exposure of the wastewater to air should provide
sufficient oxidation. Releases of the compounds into the atmosphere
would actually facilitate destruction by increasing the contact with
oxygen and the ultraviolet fraction of sunlight. Potential fugitive
emissions could be monitored and if found to be excessive, the water
could be returned to the tanks. Since no water discharges occur, there
would be no associated impacts,

Implementation of this treatment option would involve the excavation of
a shallow pond, placement of an impermeable liner and fencing. pumping
ot the wastewater, and possilly air monitoring. One possible advantage
of the evaporation pond would be that much of the operation could be
conducted r tside of the restricted HBSF area, so personal protection
requirements coula be reduced. On the other hand, it could be more
desirable to construct the pond within the HBSF boundaries in order to
contain potential contaminants within this area or use existi~q bermed
areas s.rrounding the fuel tanks. Existing ccntainment str _tures
would have to be inspected and sealed prior to use.

L ostarElzizrmaisci = imemaw



2.4.1.6 Off-Site Incineration

Off-site incineration would be a means to quickly and reliably destroy
—_all contaminants present. Wastewater would be pumped into tanker
trucks which transport the contaminated water to a RCRA approved
incineration facility. Tanker trucks with 3,000 to 5,000 gallon
capacities would transport the wastewater to the Rollins incinerator in
Deer Park, Texas, or the SCA facility in Chicago, I1linois.
Ap :roximately 50 to 80 loads would be required to transport the 285,000
gallons. Incineration would be conducted after a test burn and could
be completed within 60 days.

Essentiaily 100 percent destruction of all possible contaminants would
be quaranteed with incineration. Health hazards due to the handling
and transport of the wastewater would be low if there was a spill or a
motor vehicle accident. Less than one truck accident would occur based
on statistics of truck accident frequency (WUTC 1987}, Otherwise, the
risk of exposure would be eliminated. A test burn and chemical
analysis of the wastewater would be required. If the incineration was
not sufficiently complete, which would be highly unlikely, burn
conditions would have to be modified or an alternate treatment
utilized, which could involve additional transport of the water. No
monitoring of discharges would be required beyond that required by the
incineration facility. Implementation of the process would involve

pumping wastewater into tanker trucks and transport to the incinerator
locations.

2.4.2 Discussion and Secondary Screening of Technologies

The six technologies described in the preceding section would all be
capable of destroying the hydrazine compounds to the defined action
levels (Section 1.5). In some cases, undesirable intermediates would
be generated but these substances could be treated as well, Despite
the capacity of each technology to produce an acceptable product, some
technologies would be more advantageous than others from a standpoint
of overall treatment efficiency.



Ozonation combined with UY differs from ozonation alone only with the
““addition of a UY contact chamber or UY lamps placed in the main
reaction vessel, yet provides enhanced treatment. The UV 1ight
accelerates NDMA destruction, which is the treatment rate 1imiting
step, and facilitates the destruction of reaction byproducts (Neumann
and Jody 1986}. Thus ozonation was excluded in faver of ozone/UY,

Combined chlorination and UV is also a reliable method, yet it would
have complications which are not inherent in the ozone/UV process. An
example is the generation cf undesirable chlorinated compounds which
does not occur with ozone/UV. The amount of generated chlorinated
compounds might be small in comparison to the quantities already
present as a result of past chlorination activities. Nonetheless,
while chlorination would contribute undesirable chlorinated compounds,
ozonation would destroy them. UV 1ight would destroy some of these
chlorinated byproducts, but the time required to do so could be
extensive. Additionally, a sulfite contact dechlerination system or
extended time for residual chlorine dissipation could be required but

is unnecessary with ozone/UY. Thus, ozone/UY was preferred over
chlorination/UV hecause it does not require extended treatment to

destroy compounds generated during the initial reaction.

Hydrogen peroxide/UV would have similar advantages to ozone/UV in the
oxidation of hydrazine, although it has yet to be demonstrated as
effective on MMH, UDMH, and NDMA, Since the reaction mechanisms of
hydrogen peroxide and ozone are probebly similar, hydrogen peroxide/UV
would be nearly as effective as ozone/UY. In addition, hydrogen
peroxide is gererally easier to handle than ozone, and has fewer
potential safety complications. Therefore, hydrcgen peroxide/UV was
studied in more detail as a treatment method.

The evaporation pond would have the advantages of simplicity, speed,
and safety in its impiementation. There would be no concern in this
alternative with discharge of treated water. Some residual hazardous
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waste may be generated which could be disposed of with the pond liner

and demolition debris. Therefore, this alternative was retained for
detailed evaluation.

Off-site incineration would be another promising cleanup method. It
would offer ease and rapidity of implementation, would require no
monitoring of releases beyond that required of the incineration
facility, and would assure destruction. There would be only minor
hazards associated with handling and transport., Because of its

favorable treatment effectiveness, off-site incineration was also
evaluated in detail.

A summary of the secondary screening of the treatment technologies is
presented in Table 2-4,

2.5 FINAL CANDIDATE TECHNOLOGIES

0f the original candidate technologies, six could provide adequate
destruction of hydrazine, MMH, UDMH, and NOMA and be implemented in a
few months time, Of these six, four were judged to be superior because
of simplicity, treatment efficiency without the need for subsequent
treatment, rapid implementation, and permanence of cleanup. The four
final candidate technologies are:

Ozone/UV,

Hydrogen peroxide/UY,
Evaporation pond, and
Off-site incineration.

o © © ©

The first two of th.se technolcgies would require treatability studies
to verify treatment effectiveness with the actual wastewater, and to
jdentify key design parameters. These studies were conducted and the
results are discussed in the succeeding section. The four technologies
were then assessed in more detail and their relative merits compared,
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TABLE 2-4

SUMMARY OF SECONDARY TECHNOLOGY SCREENING

Technology

Criteria

Treatment Efficiency

Chlorination/UY

Ozonation

Ozone/UV

Hydrogen peroxide/UV

Evaporation pond

0ff-Site incineration

Chlorinated intermediates farmed which may not
be rapidly or completely destroyed.

Destruction of hydrazine-related compounds
assured but destruction of intermediates may
be slow or incomplete.

Destruction of hydrazine compounds and
intermediates assured; process is simple.

Destruction of hydrazine compounds and
intermediates highly probable; ease of
implementation improved over ozone/UV.

Destruction of hydrazine-related cempounds
highly probable; process is easily
implemented; potential hazardous residues
easily disposed.

Assured destruction of all contaminants and
rapid implementation.
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7 2.6 CHEMICAL ANALYSIS AND TREATABILITY STUDIES

2.6.1 Chemical Analysis of the Wastewater

The wastewater at the HBSF was previously analyzed in June 1985, The
results were presented in Section 1.4.5 and Tables 1-7 and 1-8.
Natural processes may have altered the chemical composition since that
time, In addition, wastewater has been witndrawn from the inground
concrete tank and one of the eastern tanks and used for rinsing the
horizontal tanks, Some of this water has been returned to the eastern
tanks and the remainder may be added at a future date (James 1936;
James 1987).

Samples were taken from tanks US-3, US-4, and the inground concrete
tank during February 1987 to obtain a current chemical analysis.
Samples were taken at four depths from US-3 and US-4 (6 inches below
the surface, one-third depth, two-thirds depth, and bottom). These
samples were analyzed for hydrazine (HZ), MMH, and UDMH to determine if
the wastewater in these tanks is stratified or homogeneous. Composite
samples from these tanks were analyzed for NOMA and a suite of
chlorinated hydrocarbons including chloroform, methylene chloride, and
ten other compounds. A single sample from the inground concrete tank
was analyzed for the hydrazine compounds, NOMA, and the chlorinated
compounds.

Hydrazine compounds were analyzed by gas chromatography (GC) using a
flame ionization detector following derivitization with acetone;
detection 1imits were 5 ppm for each of the hydrazine compounds. HDMA
analyses were conducted using GC with a nitrogen/phosphorus detector.
Samples containing more than 1 ppm NDMA were analyzed directly;
extraction and concentration methods were used for samples containing
less than 1 ppm, providing a detection 1imit of 16 ppt. Chlorinated
compounds were analyzed using the purge and trap GC method (EPA Method
601) (EPA 1985b). Detection limits vary but are typically about 1 ppb.
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The results of the analyses are presented in Table 2-5, The
7 concentrations of the hydrazine compounds are fairly constant with
Lo depth, indicating that the wastewater in the vertical tanks 1is not
: P : stratified. The values do not show any significant trends and
! differences may be a result of handling, sampling, and analytical
é %} variation. Thus, the contents of the tanks are considered to be
homogenous. MNo hydrazine compounds were detected in the inground
concrete tank.

NDMA was detected in all three tanks: in US-3, its concentration was
360 ppb; in US-4, 64 ppb; and in the inground concrete tank, 2.9 ppb.
Chlorinated compounds, especially nechylene chloride and chloroform
were detected in several samples. In US-3, methylene chloride was
detected at 22 gpm, chloroform was not detected, and 1.98 ppb of
1,1-dichloroethane was detected. In US-4, methylene chloride was
measured at 33 ppm, chloroform at 15 ppm, and 1,1-dichioroethyiene at
; i 5.0 ppb. The inground concrete tank ccntained 60 to 200 ppb methylene
! chloride and 130 ppb chloroform. The presence of the chlorinated
compounds is probably a result of the historical use of calcium
hypochlorite at the site and the 1986/1987 rinsing of the tanks with
hypochlorite sclution.

Water from rinsing the hycdrazine storage tanks was returned to the
eastern tanks, which accounts in part for the difference between the
Tatest and previous analyses (see Section 1.4.5 and Tables 1-7 and
1-8). Water used to rinse tank US-2 with hypochlorite solution was
analyzed to verify that hydrazine destruction was complete. Some of
this water was transferred to tank US-1 for rinsing and additional
hypochlorite solution was added. Chemical analyses were again
conducted. The results of these analyses, conducted by the RMA
Laboratory, are listed below.
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Compound us-1 us-2
Hydrazine <0,02 ppm <0.02 ppm
UDMH <0,07 ppm <0.07 ppm
NDMA 1.98 ppb 13 ppb
Chlorine residual 0.14 percent -
Sodium hypochlorite - 0.025 ppm

The rinse water will be transferred to the eastern tanks. If there is
insufficient capacity in the eastern tanks, the remaining water will be
retained in US-1 and US-2 (James 1987).

2.6.2 Treatability Studies

Results of laboratory studies, actual field applications, and
literature data are available which suggest the final candidate
technologies should be effective in treating the wastewater at the
HBSF. The proposed technology could be successfully applied without
further study in some cases. For example, incineration technologies
are well established and under the correct operating conditions the
contaminated water could be burned and virtually complete destruction
assured. The hydrogen peroxide/UV technology, however, has been
applied in experimental settings and has not been used to treat actual
wastewater containing hydrazines and NDMA. Qzone/UY has been used in
conjunction with other treatment units at Aerojet-General, but has not
been used alune in field applications. Although the laboratory results
are promising, unknown constituents in the wastewater could interfere
with the treatment. Treatability studies were conducted using these
Tatter two technologies to more fully evaluate their effectiveness.

IITRI conducted the ozone/UV and hydrogen peroxide/UV technology
treatability studies. Wastewater samples from tank US-4 were used in
the studies because of the high concentrations of hydrazine compounds
in the tank (which may be converted to NDMA). Descriptions of the
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~ experimental apparatus and reaction conditions are given in the
following Sections (Sections 2.6.2.1 - 2,6.2.5), then the results are
presented and discussed (Section 2.6.2.6).

2.6.2,1 Apparatis and Procedures

ITTRI has extensive experience using ozone/UV treatment to destroy
hydrazine compounds. Previous studies nave shown that hydrazine
compounds can be destroyed below detection 1imits of 5 ppm in less than
240 minutes when initial concentrations in simulated wastewater samples
were hetween 1,000 and 10,000 ppm. NDMA was reduced from between 100

and 1,000 ppm to 1 ppm after about 2,000 minutes of reaction and was
less than 16 ppt after 4,200 minutes.

The flow of the experimental apparatus is depicted in Figure 2-1, A
1.5-1iter glass reactor houses a lTow pressure UV lamp enclosed in a
quartz glass sleeve. The UY lamp has an output of 1.9 watts (W), 86
percent of which is at 254 nanometers. Oxygen is supplied to a
Welsbach T-23 ozonator which produces an ozone cencentration of 3
weight percent ozcne. The ozone/oxygen stream is bubbled into the
reactor at the base through a fritted glass fitting. Water is
recirculated between the 1.5-1iter reactor and a 5-liter reactor into
which ozone is aiso bubbled. Samples are drawn from a sampling port.

The hydrogen peroxide/UV experiments were conducted using the same
apparatus. Modifications included the replacement of the oxygen supply
and ozonator with a feed system for 30 percent hydrogen peroxide and a
pH control system using sodium hydroxide.

The analytical methods used for the NDMA, hydrazine compounds, and the
chlorinated compounds were the same as described in Section 2.6.1.
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2,6,2.2 Treatability Study No. 1

In the first treatability study, 6 liters of wastewater from tank US-4
were filtered to remove the orange and black precipitate found in the
bottom of the sample bottles. The wastewater was then added to the
reaction vessel and ozone/UY supplied as described in Section 2.6.2.1.
Prior to the reaction, the sample was slightly yellow and cloudy. As
the reaction progressed, the yellow color diminished, then a deeper
amber color developed. The amber color was believed to be due to the
precipitaticn of ferric hydroxide. The reaction was continued for
3,025 minutes. The results of the experiment are presented below.

Concantration of Compound {(ppm)

Time

0 =1,200 =90 =1,300 0.064 0.8 1.6 9.2
400 <5 <5 <5 250 * *

450 * * * 310 1.1 "smail” 7.4
1,422 * * * 0.026 * * 3.5
1,890 * * * 0.0039 * * 2.3
3,025 * * * 0.0014 1.0 ND 2.6
CF - Chloroform *Not Analyzed

MC - Methylene chloride ND - No data

HZ - Hydrazine

The data indicate that hydrazine destruction was very rapid. The NDMA
concentration, which increased to 310 ppm as the hydrazine compounds
were oxidized, dropped to a concentration of 1.4 ppb after 3,025
minutes of reaction. Methylene chloride was destroyed to below the
detection 1imit, but chloroform remained. The pH droppad over the
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caurse of the reaction due to the addition of ozone. A final
concentration of chloride was found to be 450 ppm. A gas chromatogram
of the final sample indicated the presence of other unidentified
compounds. An initial concentration of 8 ppm iron was detected which
increased to 32 ppm by the end of the experiment. The source of
additional jron was believed to be stainless steel fittings within the
reactor,

vy o st s et

The destruction of the contaminants was less efficient than had been
observed using simulated wastewater samples. The presence of the iron
precipitate may have hindered the destruction of NODMA. A ccating of
this precipitate was found on the quartz sleeve. Nevertheless, the
NDMA concentration was reduced to 0.CO14 ppm, roughly seven times
greater than the proponsed action level. Presumably, the propoced
acticn level of 0.20 ppb could be attained with longer treatment.

2.6.2.3 Treatability Study No. 2

The second treatability study was conducted using hydrogen

peroxide/UV. A wastewater sample from tank US-4 was again used for
this experiment and was filtered as in the first experiment., Hydrogen
peroxide was added to produce a concentration of 1.4 weight peccent.
Hydrogen peroxide was periodically added during the course of the
reactor to maintain this concentration, After 2,000 minutes of
reaction, hyarogen peroxide was no longer added. The pH was maintained
between 9.5 and 10.0, based on other studies which showed that
hydrazine destruction improved at higher pi. As the reaction
commenced, the reaction vessel became dense with bubbles, perhaps fram
the disassociation of the hydrogen peroxide into water and oxygen, HNo
discoloration or precipitation of iron compounds was observed
throughout the reaction. A total of 980 milliliters {m1}) of 30 percent
hydrogen perovide was added. The results of the chemical analyses are
presented below:




Concentration of Compound {ppm)

0 1,144 145 1,1.. 0.064 1.2 2.8
22 913 215 817 * * *
80 526 240 432 * * *
190 402 272 134 197 * *
555 20 b 14 134 * *
1,174 * * * €4 * *
1,431 * * * 59 * *
1,581 * * * 53 * *
2,832 * * * 0.013 * *
4,655 * * * 0.002 0.7 1.6
HZ - Hydrazine * - Hot analyzed

CF - Chlorcform

MC - Methyiene chloride

The destruction of the hydrazine compounds was slightly slower than
with the ozone/UV process {greater than 555 minutes to reach
ncndetectable levels compared to approximately 400 minutes using the
ozone/UV process). The destruction of the NDMA also proceeded more
slowly; ccmparable concentrations of NOMA were reached after 4,655
minutes of reaction using hydrogen peioxide/UV compared to 3,025
minut2s using ozone/uY, a ditference of abeout 1,600 minutes. The g:
chromatogram of the final sample showed more and larger peaks than d
Lthe chromatogram from the ozone/UY runs, indicating that the overall
treatment was less complete with hydrogen peroxide/UV,

2.5.2.4 Treatability Study No. 3

The third treatability study was a variation of the first in that the
came water sample was tested using ozone/UV treatment. The major
difference was that iron oresent as precipitate ana in solution was

~ soved and stainless steel fittings were replaced to preven* possible

Elvsa
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interference with the treatment due to reduction in the penetration of

_UY light and consumption of ozore by the iron. After the original

samnle was filtered, 2 ppm of iron remained. Sodium sulfide was added
to a concentration of about 10 ppm to precipitate the remaining iron,
The residual iron concentration was less than 1 ppm following a second
filtration step.

The experiment was then continued as in the first study. A slight

yellowish color diminished after 300 minutes of reaction and the
solution remained colorless thereatter. The vesults of this experiment
are presented below.

Concentration of Compound (ppm)

Time
(minutes) HZ MMH UDMH NOMA pH
0 1,188 110 1070 * *
44 902 120 777 * *
120 643 126 563 * *
216 303 61 213 * *
314 18 <5 <5 441 i
356 <5 * * 386 *
407 * * * 364 *
464 * * * 351 *
532 * * * 268 *
600 * * * 189 *
685 * * * 111 5.0
NR * * * t 1.1
1,808 * ' : 0.007 2.8
2,807 * : * 0.0007 2.5
4,300 * * * 0.0008 2.5

HZ - Hydrazine
NR - Not reported
* . Not Analyzed

-1 Ca
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The destruction of the hydrazine compounds occurrad in times comparable

“tc those in the first study. NDMA destruction was only slightly

increased after about 2,800 minutes. Final concentrations .ere 0.7 to
0.8 ppb, somewhat above the proposed action level of 0.20 ppb., The
destruction of the NDMA apparently was not greatly influenced by
presence or absence of low concentrations of iron over the range of
contaminant concentrations present.

2.6.2.5 Treatability Study No, 4

The same baseline water sample from tank US-4 and ozone/UV treatment
were used for the fourth and final treatability study. A more powerful
UV Tamp was used based on discussions with vendors of photo-oxidation
systems. The original lamp, which had an input power of about 5W, was
replaced with a lamp with a 40W input and approximately 14W cutput. A
second major change was the acidification ot the water sample prior to
treatment, Evidence from other studies suggested that NDMA destruction
might be more rapid at lower pH, although hydrazine destruction is less
rapid. The pH of the water samples was lowered to 2.5 by the addition
of 42 ml of 28 percent HC1 to 7.75 Yiters of sampie. The water was
then treated with the higher-power lamp and a flow rate of 1.5 standard
liters per minute of 3 weight percent ozone in oxygen. After about
2,000 minutes of treatment, the 40W UV Yamp burred out and was replaced
with a lamp with a 4W output. The results of this experiment are
presented below.

Concentration of Compound (ppm)

Time
(minutes) LA} Uom NDMA 2]
0 960 135 1,067 * 2.5
113 680 87 838 * 1.9
254 450 81 500 * 1.5
401 165 53 537 <1.0 1.2
1,533 <10 <10 <10 <1,0 1.2
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Concentration of Compound {ppm)

Time -
(minutes) HZ MMH UDMH NDMA pH
1,850 * * * 0.0003 1,2
3,289 * * * 0.0004 1.2
5,000 * * * 0.0002 1.2

HZ - Hydrazine
* - Not Analyzed

Although the destruction of the hydrazine compounds was slower than in
previous studies, the destruction of the NDMA was significantly
increased. The proposed action level of 0.20 ppb was achieved due to
the combination of the high-power lamp and the Tow initial pH.

It is possible trat the jow initial pH prevented the formation of NDMA
from the hydrazine compounds and that the higher UV dose destroyed the
NDMA present more rapidly. The NDMA levels in the fourth and fifth
samples could not be determined because of interference caused by other
compounds, indicating that the NDMA concentrations were less than

1 ppm. Nonetheless, the study indicated that the action level could be
attained in just over one day of elapsed time under the proper
conditions. Higher intensity UV lamps could decrease the required time
significantly.

Chemical analyses were conducted on the initial and final samples from
the fourth treatability study. Semivolatile and volatile compcunds
from the Hazardous Substance List (USEPA 1984c) were analyzed by Data
Chem using GC/MS. The concent-ations or estimated concentrations of
detected compounds are presented below.
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Concentration Concenti-ation
in in
Untreated Treated
Sample (ppm) Sample (ppm)
Compound
Chloromethane 0.17 0.0099
Methylene 1.0 0.019
chloride
Acetone <0.05 0.39
1,1-Dichloroethane 0.021 <0.,005
Chloroform 0.93 <0,005
Dimethylhydrazone
formaldehyde 0.068 <0.005
Dimethyl disulfide 0.54 <0.005
Unknown possible ketone 0.068 <0,005
Unknown disulf.de 0.054 <0.005
Isophorone 0.0021 0.0017
Unknown alkylated cyclic
compound 0,0081 0.011

These results indicate that other compounds present in the water can be
effectively destroyed by ozone/UV treatment to levels below reporting
Jimits as would be done during actual system operation. Cne exception
is the increase in the concentration of acetone, which may be an
oxidation product of the hydrazine compounds. The concentration of
acetone is, however, an order of magnitude below water quality levels
associated with any toxicological effects.

2.6.2.6 Discussion of Results

The primary purpose of the treatability studies vas to demonstrate the
effectiveness of hydrogen peroxide/UY and ozone/UY technologies on
samples of the wastewater., The experiments showed that the hydrazine
compounds are destroyed to below 5 to 10 ppm and the destruction of the

...6765a
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NDMA 1imits the overall treatment rate. The first three studies were
conducted on the same water sample using similar reaction conditions,
although hydrogen peroxide was used as the oxidant in one study and
ozone in the others. Similar treatment performance was observed.

 Yydrogen peroxide did not provide treatment as rapidly and completely

as ozone, but the use of high pH conditions during the peroxide run may
have reduced the treatment rate and increased the formation of NDMA.
Furthermore, the high pH may have contributed to the decomposition of
the hydrogen peroxide. Hydrogen peroxide may be as effective as ozone
in oxidizing the contaminants under the appropriate pH and higher
wattage UV lamp conditions.

The fourth treatability study demonstrated that pH and UV intensity are
important factors in the destruction of the contaminants., The reaction
time to achieve the desired concentrations was more than one day.
However, the actual retention time may be significantly less than one
day using more powerful UV lamps and balancing the UV input with the
dose of ozone or hydrogen peroxide. Commercial reactors provide a UV
dosage of approximately 200 watts/1 (Hager and Smith 1985), compared to
0.8-6 watts/) utilized in the treatability studies. Chemical analysis
of the treated and untreated water samples indiceted that ozone/UY
effectively destroyed the other compounds present except acetone.

In summary, both ozone/UY and hydrogen peruxide/UV are judged to be
capable of meeting the action levels defined in Chapter 1. 0Qzone/UV
was demonstrated to attain these levels. Hydrogen peroxide/UY is
believed to be capable of achieving comparable treatment objectives.
This belief is based on the essentially equivalent results provided by
it and ozone/UV under similar reaction conditions, and on common
reaction mechanisms involving hydroxyl radicals that would be involved
with both hydrogen peroxide and ozone treatment.

2.7 DETAILED EVALUATION OF TECHNOLOGIES

Four technologies were identified in Section 2.5 as final candidates
for treating the wastewater at the HBSF: ozone/UY; hydrogen
peroxide/UV; evaporation pond; and off-site incineration. The
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discussion of these technologies is expanded to a conceptual
engineering level. Each technology is evaluated in detail accerding to
its technical feasibility, the permanence of remediation, public health

-impacts, and environmental impacts. The technologies are given overall

ratings for each of these categories. The costs of the treatment
options are also estimated. The Decision Document for the HBSF will
thoroughly address applicable or relevant and appropriate requirements
(ARARs) .

2.7.1 Detailed Descriptions of Final Candidate Technologies

This conceptual engineering evaluation considers specific operations,
equipment, and siting of the final candidate technologies. However,
the details of the treatment options are not intended as final
decisions, but may be revised as more information is obtained on
treatment effectiveness, costs, institutional considerations,
implementability, and health protection,

2.7.1.1 Ozone/uy

Of the available ozone/UV treatment methods, an on-site mobile
treatment is considered the most appropriate system because of the
Timited amount of wastewater at the HBSF. The use of an instalied
system would involve the costs of purchased equipment and its
installation. These costs are not warranted for a short-term
treatment., An installed system has the same components as a mobile
sy stem.

A schematic diagram of the ozone/UY system is shown in Figure 2-2. The
system would be skid-mounted and would be approximately 15 feet by

8 feet by 10 feet high. The mobile system would be located outside the
fenced yard. This location may reduce the level of protection required
by the operators and may facilitate decommissioning. Hookups to a

10 gallon per minute (gpm) source of potable water and 480V source of
electricity are required. Temporary piping would connect the 700 to
1,000-gallon ozone/UV reactor to the pumps at the blender. A portable
pump would be used to transfer the water from the inground concrete
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~.tank to the treatment system. Oxygen, rather than air, would be used
for ozone production in order to avoid the formation of additional
nitrosamine compounds from nitrogen. The oxygen would be supplied from
1iquid oxygen tanks. Approximately 30 pounds of ozone would be
generated daily. The wastewater may be acidified prior to treatment to
improve the treatment efficiency.

Regular operation of the mobile system would begin following about one
week of minor setup and shakedown. Operating parameters would be
optimized during these preliminary phases. Initially, a full-time
operator and frequent (perhaps hourly) sampling would be required to
verify treatment and improve treatment efficiency. Wastewater would be
treated in batches during the preliminary runs. Treated water from
these operations would be stored until laboratory results verified the
destruction of the contaminants of concern, The acidic water would be
neutralized, then discharged to the drainage ditch located north of the
fenced area. O(nce the cperating parameters are established, the system
would be operated in a continuous flow mode with periodic inspections
and servicing, The system may be operated in a batch or recirculation
mode if continuous operation is infeasible. An alarm system would be
used to shut down the pumps, reactor, and ozone generator if
malfunctions occur. The results from the treatability studies (see
Section 2.6.2) indicate that, with high intensity UY lamps and the
appropriate pH, a contact time of 24 hours or less should be sufficient
to destroy NDMA to below the proposed action ievel of 0.20 ppb. Water
from the inground concrete tank would be filtered with cartridge
filters prior to treatment to remove particulates., These particulates
would interfere with the contaminant destruction by reducing the
penetration of UY light. The filters and particulate matter would be
disposed with the demolition debris,

The treated water would be discharged continuously if the initial
treatment runs demonstrate the feasibility of reliable, consistent
destruction of contaminants to below action levels. Treated water
would be sampled and analyzed regularly once the system begins
continuous operation., Neutralization of the effiuent would be
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__necessary prior to discharging the water if it is acidic, If

continuous discharge is not passible because of concerns of incomplete
treatment, the effluent would be stored in a holding tank. One of the
horizontal tanks may be used. A vertical tank or the inground concrete
tank may also be used once emptied and decontaminated. The treated
water in the holding tank would be analyzed to verify that contaminant
concentrations are below action levels. The water would then be
neutralized and discharged to the drainage ditch if action levels are

attained, The water would be treated again and reanalyzed if action
levels are not attained.

It is estimated that six months or less would be required to treat the
existing wastewater using a single mobile system. This estimate is
based on the assumption that an average of at least 1,500 gallons of
water could be treated per day and that the system would operate

30 days per month. Once the water has heen treated, the tanks and
piping would be triple rinsed as described in the decommissioning plan
and the rinsewater treated and discharged.

Decontamination water collected and stored during the facility
decormissioning may require treatment. This treatment would be similar
to the original operation with two potential changes. First, the
wastewater may require filtration to remove particulate matter; second,
the treated effluent may be discharged continuously to the drainage
ditch rather than a holding tank, in which case more frequent sampling
and analysis would be necessary. It may be less costly to demobilize
tie system after treating the existing wastewater if the wastewater
from the decommissioning is generated several months later. The system
would be remobilized at that time if it is needed. The mobile system
may be left on the site if the decommissioning wastewater is generated
soon after treatment of the existing wastewater is complete,

Following completion of wastewater treatment, the mobile treatment
system would be disconrected from the rotable water, electrical, and
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wastewater hookups. The temporary piping would be disposed cf or

decontaminated as necessary. The system would then be transported
off-site.

2.7.1.2 Hydrogen Peroxide/UY

A mobile treatment system would also be used for hydrogen peroxide/UyY
treatment. A schematic diagram of the hydrogen peroxide/UV process is
shown in Figure 2-3. The system would be located outside the fenced
area and would be connected to a potable water supply, electricity, and
pumps and piping for the wastewater. Existing pumps and piping would
be used to the extent possible, supplemented with temporary piping and
portable pumps as necessary,

Trial batch runs would be performed after process equipment has been
installed. Concentrated hydrogen peroxide solution (30 or 50 percent)
would be fed to the reactor from a storage tank. UV lamps within the
reactor would activate the contaminants to aid in their destruction and
cleave the hydrogen peroxide to form hydroxyl species. These species
would react with the contaminants. From 12 to 24 hours of contact may
be required to attain the treatment action levels. The reaction may be
conducted in a continuous flow mode with discharge to a holding tank
after operating conditions are established. The reactor volume would
be approximately 1,000 gallons in this case. Alternatively, the system
may be operated in a batch mode with water recirculated between the
reactor and a holding tank until the desired contaminant destruction is
achieved, A 50-gallon reactor connected to a 1,000-gallon haolding tank
would be used. Initially, samples would be collected and analyzed
frequently to verify treatment and improve treatment efficiency.
Successfully treated water generated during these initial runs would
then be tested and, i7 found clean, discharged to a drainage ditch.

The system may be automated and the need for operators reduced after
operating conditions have been established. One technician would be
needed for about 8 hours for each continuous day of operation. Control
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devices would be installed to shut down the process in the event of a
failure. Tihe treated waslewater would be discharged continuously if

treatment below the action levels is consistently attained. If there
are concerns that treated effluent may not meet action levels, the

effluent may be stored temporarily while chemical analyses are
conducted. Water which meets the action levels is discharged to
drainage ditches, whereas water which exceeds the action levels
receivas additional treatment.

The effluent may be acidic, so the pH may be adjusted prior to
discharge. Water from the inground concrete tank would be filtered as
necessary prior to treatment. Filtered solids would be disposed with
the demolition debris. [t is estimated that six months or less would
be required to treat the existing wastewater at the HBSF using hydrogen
peroxide/UY, based on at least 1,500 gallons of water treated per day,
30 days per month,

Following the treatment of the existing wactewater, the system would be
decontaminated, demobilized, and transported off-site. If wastewater
generated during the decommissioning of the HBLF requires treatment,
the mobile system would be returned to the site. This wastewater would
be filtered if necessary and may be discharged continuously after
treatment,

2.7.1.3 Evaporation Pond

An evaporation pond may be used to simultaneously treat and dispose of
the wastewater. A schematic diagram of the pond is shown in
Figure 2-4, The pond would be VYocated north of the HBSF just outside
of the fenced area along the service road. The evaporation pond design
is based on climatological data, namely the regional net evaporation
rom May througn October (U.S. Department of Commerce 1968). For the
Denver area, the mear annual lake evaporation is 41 inches, with a
6 inch standard deviation. Seventy-one percent of the annual
evaporation occurs May through October, and during this period 10
inches of precipitation falls. The net mean May-October evaporation is
1 x 0.71 - 10 = 19 inches. Basing the pond design cn a worst case in
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which the annual evaporation is low by one standard deviation, the
maximum depth to evaporate from May-October is {41-6} x 0.71 - 10 =
14 inches. This should provide a sufficient safety factor for
evaporation of the HBSF wastewater in a 4-6 month period.

The pond would be excavated to a depth of 15-18 inches so that its high
water mark corresponds with grade, Excavated soil would be graded and
compacted to form a bermed area of about 185 feet by 185 feet. Two
feet of free board would be allowed to prevent overflowing due to
precipitation or overtopping due to wave action. If a severe water
level problem was encountered, portable pumps would be used to transfer
the 1iquid back to the wastewater storage tanks or to separate holding
tanks. A chain link fence would surround the pond to restrict access.

The design of the liner system would comply with 40 CFR 264.221 and the
1984 Hazardous Solid Waste Amendments (HSWA). The HSWA provides a
specific interpretation of 40 CFR 260.221 and requires surface
impoundments to have double liners and a leachate detection system. In
accordance with the HSWA, tne USEPA has published a guidance document
(USEPA, 1985) cn the design, constructicn, and opecration of surface
impoundments. The design of the HBSF evaporation pond would be based
on this document and consist of a double liner system composed of an
upper, flexible-membrane liner (FML) and a lower liner with a leak
detection layer in between.

Smocoth bedding material would provide the base for the pond. The base
would be sloped at a 3 percent grade toward the location of perforated
Teachate collection pipe. Six inches of sand would be placed on the
bedding material and two fiexible membrane liners would overiie the
sand layer. High-density polyethylene (HDPE) would be tnhe material of
choice due to its chemical compatibility and jts physical strength and
flexibility. The liner would be fabricated in the field with patented
thermal welding techniques. A leachate detection system would be
placed between the liners along with a perforated pipe to coliect any
leachate. The pipe would be connected to a leachate collection sump to
retain any leachate that may be present.
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At this stage of the evaluation, preliminary calculations were
performed and indicate that if untreated water is directly discharged
to the pond, volatilization of UDMH and its conversion to NDMA may
rasult in detectable levels of NDMA near the pond and for some distance
dowrwind of the pond. Concentrated hydrogen peroxide solution would

- therefore be added to tanks US-3 and US-4 to oxidize the hydrazine

compounds before they are transferred to the ponds. NDMA which may
form is much less volatile than the hydrazine compounds. The Henry's
Law constant, which is a measure of a compound's volatility, for NDMA
at 40°C is approximately 1 x 10'10 atmosphere cubic meter per mole
(atm m3/mol) (Chang 1976). A value of Tess than 1 x 1077

atm m3/mo1 is indicative of nonvolatile compound. The air space

abcve the tanks would be monitored for NDMA release. If the
concentration of NDMA in this airspace is below detectable levels, the
water would be discharged to the evaporation pond. If not, additional
hydrogen peroxide would be added to the tanks until all of the UDMH has
been destroyed. The NOMA produced ty oxidation with hydrogen peroxide
would be destroyed in the evaporation pond by sunlight,

fter pretreatment, all the wastewater would be discharged to the pond
using existing pumps and piping. Temporary piping and pumps wculd be
used as needed. Wastewater currenily on site would be treated. As
decontamination wastewater was generated, it would be discharged
directly to the pond or stored initially, then discharged. Periodic
air monitoring would be conducted to verify that potential contaminant
releases off-site were below levels of concern, The pond and jeachate
collection system wouid be inspected in accordance with 40 CFR 264,
The pond would be designed to be operated during the months of May
through October when evaporation in the Denver area is most
significant, It is estimated that five months would be required to
evaporate the wastewater. If the pond was operated during months in
which precipitation exceeds evaporation, or if lower than normal
evaporation rates were encountered during the summer, more time would
be required. The use of the evaporation pond during winte months
should be avoided because of potential freezing and the accumulation of
snow in the pond.
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Following treatment of all the wastewater, the pond would be
decommissioned. Fencing would be removed. The HDPE liners and solid
residual would be disposed in a hazardous waste landfill. The
underlying soil would be spot sampled for the presence of contaminants
if any spills occurred. The pond depression would be backfilled.
Material which has come in contact with the wastewater would be
recycled or disposed as appropriate. The site would then be regraded,
muiched, and seeded.

2.7.1.4 Cff-Site Incineration

Off-site incineration may be used to destroy the contaminated water at
the HBSF., Wastewater would be pumped from the tanks using existing
pumps and piping. Temporary equipment wculd be used as necessary.
Wastewater gonerated during the facility decommissioning would be
stored in holding tanks as it was produced. Rail tank cars or tanker
trucks would "¢ used to transport the water. About 36 7,500-gallon
tanker trucks would be needed tc transport the existing wastewater and
five trucks to transport water generated during the deccmmissioning.
Alternatively, eighteen 15,000-ga’lon rail cars could be used to
transport the existing wastewater followed by three tc transport the
decommissioning wastewater.

The water would he shipped to an approved RCRA incineration facility.
At least two faciltities, SCA in Chicaqo, I11inois and Rollins in Deer
Park, Texas, currently have the abiiity to completely destroy the
contaminants. The wastewater would be stored at the incineration
facility during analytical tests and, possibly, test burns. Then the
wastewater would be destroyed. Following receipt of the wastewater,
the incineration would be completed in one to two months.

2.7.2 Technical Feasibility

The *tochnical feasibility of each of the final candicdate technologies
is an important consideration in the evaluation process. Each
technology was rated according to performance, including the permanence
of the remedy, reliabiiity, implementability, and safety.
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Performanca is the ability to attain the intended objective and is
comprised of two factors: effectiveness and useful life,
Effectiveness refers to how well the technology meets the treatment
goals, which in this case are the attainment of the action levels set
forth in the previous chapter, as well as the permanence of the
remediation. The useful 1ife is the amount of time the effectiveness
can be maintained, Because the quantity of wastewater at the HBSF is
limited, performance is evaluated in terms of ihe effectiveness of the
technology.

The reliability of a technclogy is the likelihocd that the desired
result will be achieved. The assessment is an evaluation of operation
and maintenance requirements and the demonstrated performance of the
technology. Generally, the less operation and maintenance required and
the more often the technology has been used in similar applications,
the more reliable the process is.

Implementability is the relative ease of installation or construction
of a treatment technclogy and the time required to treat and release
the water. It is a measure of the effort required to implement the
technology based on existing site conditions and the availability of
necessary equipment or facilities. The time factor includes the time
required to implement the technology, the time required to see
beneficial results, and the time to complete the treatment. An added
consideration is how the wastewater treatment would affect the overall
decommissioning schedule. All else being equal, technologies which

would be more easily and quickly implemented and require less time to
complete are favored,

Safety to workers and the neighboring environment is an evaluation of
the potential impacts during ¢ ‘ementation and cperation of the
technology. Assessments of ¢. ty at this point are restricted to the
actual equipment, materials, and operations involved and do not include
possible effects of the release of treated water or byproducts.

6765a
2-51




Vo e

L b

Rl WED

PRI B I

g

g P

P ] oy R

- 1R [

e f

AN GBS e MR

2.7.2.1 O0zone/UV
Performance:

The ozone/UV process is very effective in destroying hydrazine
compounds and NDMA, 1In previous work conducted by IITRl on simulated
hydrazine wastewaters, the hydrazines (hydrazine, MMH, and UDMH) and
NDMA were destroyed to below their detection limits of 5 ppm and 16
ppt, respectively {see Section 2.3.4). 1In the treatability studies
performed on a wastewater sample from tank US-4, the total hydrazine
concentration of about 2,600 ppm was reduced to below detection limits
of 15 ppm in less than 400 minutes of reaction, NDMA was reduced to
0.3 ppb in 1,850 minutes of reaction. The action level for NDMA

(0.20 ppb) was achieved in 5,000 minutes. Other unidentified compounds
remained but, again, continued treatment would destrov these compounds.

The use of this technology would permanently des%roy the hydrazine
compounds, NDMA, and other contaminants to the desired level,

A high performance rating is given for the ozone/UY technology.
Reliability:

The operation and maintenance requirements for the ozone/UV process
would initially consist of adjusting the flow of ozone and water
through the reactor to attain adeguate treatment. Samples must be
taken frequently and analyzed to verify destruction of the
contaminants. However, once the operating conditions were established,
the operation could be automated and control systems activated which
would shut the system down in the event of a failure (Kurzweg 1987).
Periodic inspections and sampling would be necessary and 1iquid oxygen
would be replaced occasionally, Equipment servicing would be minimal.
The ozonator, oxygen feed system, reactor, and UY lamps
characteristically require minor annual servicing which would not be a
constraint because of the anticipated 6-month operation,
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Ozone/UV has been successfully used at the Aercjet facility in
Sacramento to meet discharge 1imits of 1.0 ppb NDMA and 10 ppm
hydrazine (CRWQCB 1985). The technology has also been successfully
applicd at numerous other sites on different compounds. The results of
the treatability studies indicate that the wastewater at the HBSF is
amendable to ozone/UV treatment.

A high reliability rating is given.
Implementability:

An ozone/UV treatment syctem could be easily and rapidly implemented.
Mobile units are available which could be brought to the site so that
no construction or design is required. One to two weeks may be needed
by the vendor to optimize system performance prior to full scale
operation, Treatment with a mobile ozone/UV system could begin within
one week of arrival. Preparation would consist of hookup to potable
water and electricity, both of which are available at the HBSF (James
1987). Connections to liquid oxygen tanks would also be necessary.
Pumping and piping system from the wastewater tanks to the reactor
could then be assembled and the trial runs begus:.

Frequent analysis would be required initially. However, because the
treated water would be stored prior to discharge, the process could be
run continuously while waiting for results of chemical analyses. Once
the system was operating on a regular basis, no interruptions would be
likely. After the contents of one tank are treated, disconnection from
the tank, hookup to the next tank, and trial runs wouid be necessary.
However, this transition could be completed within a week. Therefore,
it is estimated that the treatment of the existing wastewater using
ozone/lUV would require approximately 6 months., Decommissioning of the
tanks could begin after emptying of the first tank, but could not be
finished until after the treatment is complete. Wastewater generated
during decommissioning would be stored if treatment is necessary,
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and the treatment system remobilized. Operation is infeasible during
the winter months because of possible freezing of piping and other cold
weather restrictions.

A moderate implementability rating is assigned, due to potential for
remobilization and minor delays in decommissioning while the
decommissioning related wastewater is treated.

Safety:

The only significant safety concerns in using the ozone/UV process
would be potential exposures to contaminated water, releases of ozone,
high voltage, and handling and transport of liquid oxygen,
Nevertheless, these potential exposures can be controlled and safety
assured. Because the contaminated water 1s contained within piping and
reactors, there is little chance of exposure if the piping is properly
connected. Ozone releases are unlikely as a non-venting reactor could
be used and ozone destruction units are included in the process
equipment. The liguid oxygen will present no safety hazard if it is
contained properly, stored away from reducing agents, and connected to
the reaction vessel correctly.

In the event of releases of the contaminated water, ozone, or liquid
oxygen, short-term exposures would be limited since safety equipment
would be available and evacuation to a safe distance would require only
tens of seconds if an operator is present. Long-term exposures would
be insignificant because each of the materials would be released in
only minor quantities, the substances may be converted to innocuous
products (e.g., ozone decomposition to oxygen), and few receptors are
located in the vicinity.

Therefore, the safety rating for the ozore/UV process is high,
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Overall Technical Feasibility:

The ratings for performance, reliability, and safety of the ozone/UY
process are high and the implementability rating is moderate. An
overall technical feasibility rating of high is given.

2.7.2.2 Hydrogen Peroxide/UV

Performance:

The chemistry of the hydrogen peroxide/UV process is very similar to
the ozone/UV process. Therefore, similar performance would be
expected. Results of the treatadbility studies indicate that hydrazine
concentrations were reduced from 2,600 ppm to less than 15 ppm in less
than 600 minutes, NDMA, which reached a maximum of 197 ppm during the
treatment, was reduced to 2 ppb after 4,655 minutes of treatment,
Hydrogen peroxide provides essentially equivalent treatment to ozone/UV
under the proper conditions. Byproducts can be destroyed to any
desired level.

The use of this technclogy weuld permanently destroy the contaminants
of concern,

A high rating is given to the perfcrmance of hydrogen peroxide/Uv

technology.
Reliability:

The hydrogen peroxide/UV process requires relatively little effort to
operate and maintain. Initially, adjustments to the chemical feed and
flow rate would be necessary to establish efficient operating
conditions, The process can be automated for continucus use once these
conditions are identified. Daily inspections and periodic refilling of
the hydrogen peroxide tanks would be necessary, but otherwise the
process would require 1ittle servicing, Because the equipment would be
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used on a temporary basis, and because the process components such as
the pumps and reactor have several years of service life, there is
little chance of equipment failure, If the equipment did fail, parts
are readily available so that operations could resume quickly.

Hydrogen peroxide/UV has not been used in field applications for
hydrazine and NDMA containing wastewaters, but has been used for many
other wastewater applications, The treatability studies suggest that
the process can successfully destroy hydrazines and NDMA to below their
action levels, Therefore, the process should be effective in treating
the HBSF wastewater.

A high reiiability rating is given.
Implementability:

The hydrogen peroxide/UY process may be readily and easily

implemented. About a twon week lab-scale treatability study by the
vendor may be necessary because of differences between vendors'
treatment systems. Skid-mounted units are available which could be set
up on site. A temporary shelter for the system would be necessary to
protect the equipment and the technicians. Hockups to electricity and
potable water would be necessary, both of which are available at the
HBSF. The pumps and piping at the facility may be used to convey the
water to the treatment system; temporary piping and portable pumps may
also be needed, but could be readily acquired and connected. Thus,
within a week to two weeks of arrival, the system could begin operation.

Trial runs with field equipment could be completed within a week.
Treatment of the existing wastewater would be expected to take at most
6 months, allowing about 1 week to move piping to the next tank and
perform trial runs. 0Once a tank has been emptied, it would be ready
for decommissioning. After completing treatment of the existing
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wastewater, the system could be demobilized and transported off site
within a week. Oecommissioning of the facility may begin during the
treatment of the wastewater, but could not be finished until the
treatment is ccmplete. If treatment of the water generated during
decommissioning is required, the system could be remobilized and
operation could begin within a few weeks provided potable water and
electrical hook ups are still available. Alternatively, the mabile
system may be left on the site and restarted to treat the
deconmissioning wastewater. Operation during the winter months is
infeasible because of restrictions imposed by the cold weather.

The hydrogen peroxide/UV process is rated moderate for implementability
because of the potential delay of decommissioning and the potential
inconvenience if remobilizaticn to treat additional wastewater is
required.

Safety:

The use of the hydrogen peroxide/UV technology would potentially
introduce hazards associated with exposure to contaminated water and
concentrated hydrogen peroxide., However, the likelihood or
censaquences of exposure are minimal. Contaminated water must be
introduced into the reactor, but the system is closed sO tnat breakage
in the piping or reactor would have to accur to result in exposures.
This possibility is unlikeiy ccnsidering the short duration nf the
treatment. The concentrated hydrogen peroxide solution could present
short-term hazards if it were released near the system operators.
Release would occur if the system piping became disconnected, but this
event is considered unlikely, If releases of hydrogen peroxide did
occur, the operators would be able to don respirators and/or evacuate
readily to a safe distance. Because the hydrogen peroxide would
rapidly decay with exprsure to sunlight or contact with soils, no
long-term exposure would be expected. Furthermore, the absence of
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receptors in the vicinity improves the safety of the process if any
hazardous materials were released.

The safety of the hydrogen peroxide/UV process is rated high.
Overall Technical Feasibility:

The overall technical feasibility rating of hydregen peraxide/UV is
high because of its high performance, reliability, and safety ratings,
and its moderate implementability rating.

2.7.2.3 Evaporation Pond

Performance:

An evaporation pond combined with pretreatment with hydrogen peroxide
should ensure the destruction of the hydrazine and NDMA contaminants.
Addition of hydrogen peroxide to the wastewater would destroy the more
volatile hydrazine compounds. Some HDMA would be formed, but the
ultraviolet fraction of sunlight would decompose the NDMA. Other
compounds which are sensitive to hydrogen peroxide or sunlight would
also be decomposed. Small amounts of contaminants may be released to
the atmosphere and not be destroyed rapidly but would likely disperse
to nondetectable levels., NDMA is far less volatile than the hydrazine
compounds, so conversion of hydrazines to NDMA would greatly reduce the
potential for atmospheric releases.

In addition to providing an effective means of destroying the
contaminants, an evaporation pond would dispose of the water.
Contaminant residuals which may remain would be discarded as hazardous
waste in an approved landfill, Thus, the major contaminants of concern
would te permanentiy treated and remaining contamination is safely
contained.

A high performance rating is given to the evaporation pond option,
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Reliability:

There are few operation and maintenance requirements for the use of an
evaporation pond. Once constructed and filled, the treatment proceeds
without operator assistance or the use of mechanical equipment.
Pretreatment with hydrogen peroxide, if effective, minimizes potential
volatilization of hydrazine compounds which could be converted to NOMA
in the atmosphere. Periodic water sampling and analysis would be used
to monitor the progress of treatment and the leachate collsction sump
and integrity of the pond would be inspected visually on a reqular
basis. One potential drawback is the lack of data on the treatment of
NDMA by photolysis in an evaporation pond. Occasional air monitoring
may he necessary i1f concerns arise regarding contaminant emissions,
The possibility of overflow or overtopping should be insignificant
hecause the water depth and freeboard height would be conservatively
sized.

Operation and maintenance requirements are minimal ard the pond would
be overdesigned to prevent water releases. However, the lack of data
on evaporation pond performance with HUMA and the need for air
monitoring result in a moderate reliability rating.

Implementability:

The use of an evaporation pond would require its construction before
treatment began. The grounds around the HBSF are suitable for
construction, No difficulties would be expected because the pond would
be relatively small and would require minor earth-meving, placement of
the Tiner materials, and quality assurance checks. All necessary
materials are readily available and many contractors have the
capability to construct the pond. Three weeks for design and about
three weeks for construction and inspection of the pond would be needed.

The pretreatment with hydrogen peroxide could be conducted in a few
weeks by adding the chemical solution directly to the tanks. All the
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hydrogen peroxide treated wastewater could be pumped into the pond for
treatment after its construction. Wastewater generated during the
decommissioning could be added as it is generated. As little as 5
months would be needed to treat all the wastewater assuming typical
meteorological conditions were encountered. Operation during vinter

‘months is infeasible because of freezing and snow. The tanks would not

immediately be decommissioned until results of air monitoring show
non-detectable levels of NDMA. If a"ter a period of time air campling
results are favorable, the tank decommissioning could begin. Otherwise
the tanks would be kept in the event the wastewater would have to be
recontained and treated in an alternate manner,

Following the treatment, approximately 3 weeks would be necessary to
decommissior the pond, dispose of the liner, and restore the site. The
overall time for constiuction, operation, and decommissioning would be
about 7 to 14 months. Weather variations could, however, influence
treatrent time. An unseasonally cold or wet period could require an
extrd summer to evapcrate the wastewater,

An evaporation pond would require minimal construction, but the
passibility of weather variations and the contingency of delaying tank
decommissioning add uncertainty to the evaluation. Therefore, only a
moderate rating for implementability is assigned.

Safety:

The use of an evaporation pond would involve potential safety hazards
associated with the use of hydrogen peroxide, construction, and
exposure to the contaminated water. However, appropriate health and
safety equipment would be worn by workers while the hydrogen peroxide
is added. The construction woculd be small scale and involve only
backhoes, bulldozers, and delivery trucks. Excavation would be to a
depth of only two feet. Therefore, construction accidents would be
very unlikely.

6765a
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Because the pond would be constructed outside of the fenced zone in
areas where no contamination is expected, no exposure to contaminated
materials would be expected. There would be little possibility of
contaminant releases due to spillage of water during filling of the
pond. Workers would be equipped with respirators in the event of

contaminant emissions from volatilization. After filling, workers

inspecting the pond would use the appropriate safety equipment to
prevent potential exposure, while the fencing wouid 1imit exposure to

-other workers,

A high safety rating is given to the evaporation pond option.

Overall Technical Feasibility:

The performance and safety ratings of an evaporation pond are high but
the reliability and implementability ratings are moderate, so the

overall technical fensibility is rated a; moderate.

2.7.2.4 Off-Site Incineration

Performance:

O0ff-site incineration would effectively destroy all contaminants in the
hydrazine wastewater. Using rotary kiln, liquid injection, or other

incineration technologies, 99,9999 percent destruction could he
achieved.

Incineration technologies are well-established and have been widely
used for destruction of many compounds. Virtually complete, pernanent

destruction of the contaminants {s assured.

A high performance rating is given.

6765a
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Reliability:

g

The only operation and maintenance requirements for the use of off-site
incineration would be performed by the incineration facility as part of
their routine procedures. The facilities considered for use are

. permitted for PCBs, one of the most difficult compounds to incinerate.
Thus, destruction of the hydrazine compounds and NDMA would be

assured. Hydrazine fuels previously stored at the HBSF were destroyed
using incineration.

SO
mE Eu

A high reliability rating is given.

Implementability:

Off-site incineration would be easy to implement. Treatment would
involve loading the wastewater into tanker trucks or rail tank cars,
transporting the wastewater to the incineration facility, storing the
water, and incinerating the water. Functional loading facilities are
available at the HBSF, as are rcads and rail lines. The evaluated

incineration facilities can accormodate both trains end trucks.
Approximately three weeks would be required to empty the existing
269,000 gallons of wastewater. Immediately after transporting the
water off site, decommissioning of the wastewater tanks could begin.
: Transport to the incineration facility would require about one week
: using rail shipment, Once at the facility, incineration may take
seven to twelve weeks. In total, eight to thirteen weeks would be
necessary to load, transport, and inCinerate the wastewater,
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Off-site fncineration could ve simply and rapidly implemented and is
1 given a high rating.

Safety:

I

1ne potential hazards of using off-site incineration include exposures
during loading of the wastewater .nd potential spillage during
transport. However, the likelihood of either occurrence is low,

6765a

2-62




o s T b5 ) Wit e ———

preventive measures are available, and any impacts would be short-term
and minor. Specifically, loading the wastewater can be carefully
controlied using the loading arm previously used for loading
hydrazine. Appropriate safety equipment would be worn by the workers,
There is a slight possibility that the transport vehicles would be
involved 1n an accident. Even if contaminated water were spilled,
acute exposures would not be significant because the contamination in
the water is dilute. Long-term exposures would be insignificant
because the hydrazine compounds would degrade over time and NDMA would
be photolyzed. In addition, the contaminants would be dispersed to
virtually undetectable concentrations,

A high safety rating is given.
Overall Technical Feasibiiity:

Performance, reliability, implementability, and safety ratings are
high, so the nverall technical feasibility of incineration is high.

2.7.3 Permanence of Remediation

Under SARA, remediation alternatives which result in the reduction or
elimination of toxicity, mobility, or volume of contaminated material
are preferred. A1l of the final candidate alternatives considered for
the HBSF interim action should result in destruction of hydrazine
compounds and NOMA to below detection limits, and are, therefore,
permanent remedies. In addition to destruction, the incineration and
evaporation pond alternatives also greatly reduce the volume of treated
wastewater due to volatilization of water.

Contaminants are essentially all destroyed using ozone/UV, hydrogen

peroxide/UY, the evaporation pond, and off-site incineration, so the
permanence of remediation ratings for all the alternatives are high,

6765a

2-63




IR v

sl v v s

i

s

et wnatm i

e

il

bl e PR MO8

e,

suses  meesst osuwe Kamed gmee e VRN PEIGT GRS EED R mMSRn pee e

by  CESEN)  SeSe

e

2.7.4 Human Health and Environmental Impacts

The protection of human health and the environment from potential
current and future exposure to the contaminants is an important
consideration in evaluating the candidate technologies. Three criteria
are generally considered: first, how well the technology minimizes or
prevents chemical releases; second, the potential for exposure while

the treatment is in progress; and third, the potential for exposures

after the treatment is completed. Because there is restricted access

to the HBSF and the wastewater is stored in sealed tanks, the current
threat of chemical release and exposure to humans is minimal,
Therefore, the governing considerations are the extent of contaminant
destruction, possible contaminant release during treatment or
transport, and disposal of the treated water or residuals.

2.7.4.1 O0zone/UY

The use of ozone/UV would destroy the contaminants of concern and
eliminate potential future exposures to humans and the environment.
While treatment is in pregress, the nonventing reactor would minimize
releases of contaminants through the vapor phase. An ozone destruction

unit would prevent releases of ozene in the work area. The release of

the treated water to the discharge ditch would have no adverse effects
hecause the hydrazine compounds, NOMA, and other possible contaminants
would be destroyed to the desired levels. Possible residual
contaminants would be degraded by photolysis and other natural
processes, and few, if any receptors would be exposed to significant
concentrations of contaminants, If the discharged water reaches a
waterway, dilution woula disperse any residual contaminants, If the
water percolated into the ground, no health hazards would be associated

with 1ts potential future use because of the low quantities of
contaminants and natural degradation.

A high rating is given for human health and environmental impacts of
the ozone/UV technology.
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2.7,4.2 Hydrogen Peroxide/UV

The hydrogen peroxide/UV process would have human health and
environmental impacts similar to the ozone/UV process. The
contaminants, particularly the hydrazine compounds and NDMA, would be

~destroyed to the action levels or lower concentrations. Thus,

potential exposures of humans to _ontaminants in the environment would
be prevented. The reaction system would be closed so that contaminant
releases would not occur during treatment. Because of the completeness
of treatment, release of the treated water to the drainage ditch would
pose no significant hazard. Natural degradation and dispersion would
further reduce concentrations of residual compounds, whether the water
reached a waterway or percolated into the ground. Residual hydrogen
peroxide would rapidly decompose with exposure to light or contact with
metals.

A high rating is given for the public health and environmental impacts
of hydrogen peroxide/UY process because no sppreciable hazard to human
health and the environment would be associated with the treatment and

discharge of the wastewater.

2.7.4.3 Evaporation Pond

Hydrogen peroxide pretreatment of the wastewater in tanks US-3 and US-4
would oxidize hydrazine compounds to prevent possible volatilization of
the hydrazines and their subsequent conversion to NDMA, Photolysis and
other natural degradation processes would destroy NDMA and other
contaminants if an evaporation pond was used, NDMA, although
nonvolatile, would be readily photolyzed in the atmesphere if small
releases did occur, In addition, the fencing would 1imit access to the
immediate area, dispersion would markedly reduce the contaminant
concentrations in the air, and there are no residents located near the
facility. Therefore, the contaminant levels reaching potential
receptors would not be significant,

6765a
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Because there would be no discharge of water, potential exposures
through water contact routes would be eliminated. Residuals left after
the evaporation is complete, if found to be contaminated, would be
disposed in a secure RCRA-type tandfill. Thus, exposures to these
compounds would be minimized.

Although minor airborne releases of NDMA and hydrazines from the pond
surface may occur, the concentration would be very low, so the
destruction of the contaminants in the atmosphere, their dispersion,
and the absence of receptors combine to minimize potential exposure.

No water discharges result, and contaminant residuals would be isolated

in a landfil11. Thus, the rating for human health and environmental
impacts is high.

2.7.4.4 0ff-Site Incineration

The use of off-site incineration would virtually eliminate the
possibility of exposure to contaminants. Greater than 99.% _ercent
destruction of the contaminants would be expected. The ce
potential exposures through air emissions would be neqli | ..«,
especially considering the dispersion of exhaust gases.

There is the potential for exposure during the handling and transport
of the wastewater., However, with proper equipment for filling and
unloading the water, volatile emissions would be minimal and spillage
avoided. In the event of an accident, contaminant may be released in
the immediate area. Mevertheless, the relatively small quantity of
wastewater and its dilute nature would result in a low acute hazard to
humans, Natural deqradation and dispersion processes would reduce
long-term hazards. Spilled liquid could be recovered if necessary,
perhaps by soil washing or groundwater extraction. Overal) the risks
of exposure through handiing or spills are considered negligible.

A high rating is given to off-site incineration for its public health
and environmental impacts.
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2.7.5 Cost Analysis of Final Candidate Technologies

The detailed descriptions of the final candidate technologies are used
to estimate their costs. The cost estimates are considered in the
selection of the preferred technology. Technologies which provide
adequate protection of human health and the environment are more
favored if they are less costly, assuming all other factors are equal.

The cost estimates are comprised of capital cost alane, because the
wastewater treatment is short-term. There are ng ongoing operation and
maintenance requirements. The major cost items are identified and,
where uncertainties exist, a range of values is provided. The
resulting estimates are accurate to within -30 to *50 percent of the
actual costs. The cost estimates are presented in Tables Z-6 through
2-9.

The direct costs such as equipment lease or purchase, materials, labor,
installation, transport, and disposal are estimated frem rerdor quotes,
Titerature sources, or are based on experience gained during previous
projects. Indirect costs such s engineering, administration, and
contingency are estimated as a .ercentage of the total Jirect capical
cost.

The costs of ozene/UV, hydrogen peroxide/UV, and evaporation pond
technologies are all about 3300,000. The cost of off-site incineration
is approximately £933,000. T7Tue co-ts for the ozone/UV and hydrogen
peroxide/UV technologies were estimated assuming the equipment would be
leased. The purchase price for similar sized equipment would be about
$150,000 to B200,000, The cost of these technologies would therefore
increase by $100,000 to £150,000 if the treatment equipment was
purchased rather than lzased.
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COST ESTIMATE, OZONE/UY

TABLE 2.6

Item

Estimated Cost

Cost Range

Direct Costs:

Mobilization
Transport

Field set-up, testing
Lease, 3-6 months
Support trailer
Field technician
Field engineer

Per diem

Oxygen

Electricity

pH adjustment
Regulatory activities
Chemical analysis
Demobilization
Transport

Subtotal

Indirect Costs:

Administration, project
management: 15 percent
of direct costs

Contingency: 10 percent
of direct costs

Total

6765a

211,000
2,500
8,000
48,000

3,800
22,000
15,000
16,000

12,000
1,000
4,000

40,000

50,000
2,500

2,500

£239,000

35,900

23,900

293,000

2-68

£10,000-12,000
2,000-3,000
7,000-9,000
36,000-72,000
2,900-5,700
16,500-33,000
10,000-17,500
12,000-24,000

4,800-24,000
500-2,000
2,000-6,000
25,000-60,000
30,000-70,000
2,000-3,000
2,000-3,000

$163,000-345,000

24,500-51,800

16,300-34,500

2204,000-431,000



TABLE 2.7
COST ESTIMATE, HYDROGEN PEROXIDE/UY

Item Estimated Cost Cost Range

Direct Costs:

Mobilizatian g12,000 $11,000-13,000
Transport 2,500 2,000-3,000
Field set-up, testing 8,000 7,000-9,000
Lease, 3-6 months 28,000 21,000-42,000
Support trailer 3,800 2,900-5,700
Field technician 22,000 16,500-33,000
Field engineer 15,000 10,000-17,500
Per diem 16,000 12,000-24,000
Hydrogen Peroxide 21,900 9,000-44,000
Electricity 3,500 2,600-5,200
pH adjustment 4,000 2,000-6,000
Regulatory activities 40,000 25,000-60,000
Chemical analysis 50,000 30,000-70,000
Demobilization 2,500 2,000-3,000
Transport 2,500 2,000-3,000

Subtotal £232,000 $154,000-338,000

Indirect Costs:

Administration, project 34,800 23,100-50,700
management: 15 percent
of direct costs

Contingency: 10 percent 23,200 15,500-33,800
of direct costs
Total £290,000 3193,000-423,000
6765a
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TABLE 2-8

COST ESTIMATE, EVAPORATION POND

Item

Estimated Cost

Cost Range

Direct Costs:

Hydrogen peroxide
Excavation
Berm construction

Double liner system
Leak detection pipe

Fencing

Pond dismantling
Transport to landfill

Disposal at hazardous
waste landfill

Backfill pond
Fence removal
Mulch and seed

Regulatory activities
Air monitoring
and chemical analysis

Subtotal

Indirect Costs:

Engineering, design,
5 percent
of direct costs

Administration, project
management, health

and safety; 15 percent
of direct costs

Contingency, 10 percent
of direct costs

Total

6765a

221,900
5,000
700
102,000
700
14,800

15,000
5,000
2,500

15,000
1,500
1,000

40,000
50,000

$275,100

13,800

41,300

27,500

2357,700

2-70

£9,000-44,000
4,000-6,000
600-800
84,000-145,000
500-1,000
13,000-16,000

12,000-20,000
4,000-6,000
2,000-3,000

14,000-16,000
1,600-2,000
800-1,200
25,000-60,000
30,000-70,000

3199,900-390,000

10,000-19,500

30,000-58,500

20,000-39, 000

3259,900-507,000
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TABLE 2-9

COST ESTIMATE, OFF-SITE INCINERATION

Item

Estimated Cost

Cost Range

Direct Costs:

Chemical Analysis
Monitoring during
liquid transfer
Pumping/1oading
Liquid transport
Incinerator
Regulatory activities

Subtotal

Indirect Costs:

Administration, project
management, health and
safety engineering;

15 percent of direct costs

Contingency, 5 percent
of direct costs

Total

6765a

24,000
38,000

10,000
85,000
600,000

40,000

$777,000

117,000

38,900

$933,000

$3,000-5,000
30,000-50,000

8,000-12,000
80,000-255,000
550,000-730,000
25,000-60,060

2696,000-1,110,00C

104,000-167,000

34,800-55, 500

3835,000-1,330,000
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2.7.6 Summary of Final Candidate Alternatives

The results of the detailed evaluation of the final candidate
technalogies are summarized in in Tables 2-10 through 2-13. The
ratings for each alternative are presented according to the criteria of
technical feasibility, permanency of remediation, human health and
environmental impacts, and estimated cost. All final criteria ratings
for each technology are presented in Table 2-14.

2.8 RECOMMENDATION OF THE PREFERRED TECHNOLOGY

The final candidate technologies have been compared in this section to
determine the preferred technology. Factors influencing the
recommendation are discussed in Section 2.8.1. The advantages and
disadvantages of each technology and its criteria ratings are compared
to treatment objectives in Section 2.8.2. The technology recommended
for implementation is identified along with the reasons for its
recormendation in Section 2.8.3. Finally, considerations involved in
implementing the preferred technoloqv are discussed and back-up options
presented in Section 2.8.4.

2.8.1 Factors in the Recommendation of the Preferred Technology

The primary objective in treating the wastewater is the protection of
human health and the environment. The hydrazine compounds and NOMA

present the greatest potential hazard, so treatment is rated in terms
of the destruction of these compounds. The action levels presented in
Chapter 1 represent health-based limits taking into account analytical

detection limits. Technolngies must at a minimum attain the action
levels,

The remaining criteria of technical feasibility, permanency of
remediation, and cost are significant in distinguishing technologies
that attain the action levels, Technical feasibility is important not
only in connection with the wastewater treatment but also how it

6765a
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TABLE 2-10

SUMMARY OF OZONE/UY TECHNOLOGY

Technical Feasibility: High

Performance: High - Effective destruction of hydrazines and NOMA
to acticon levels

Reliability: High - Treatability studies demonstrate effectiveness

Implementability: Moderate - Mobile system easily set up
- Partial delay in decommissioning
- Remobilization may be necessary to
treat additional wastewater

Safety: High - Wastewater containecd in a closed system
- Ozone releasrs unlikely

Permanence: High - Contaminants destroyed to below detection limits

Human health and environmental impacts: High - Clean water is
discharqged
- No fugitive releases
- Permanent treatment

Cost:
Estimated cost: £299,000
Cost range: 204,000 - 2431,000
6765a
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TABLE 2-11

SUMMARY QF HYDROGEN PEROXIDLC/UV TECHNOLOGY

Technical feasibility: High

Performance: High - Effective destruction of hydrazines and NDMA
to action levels

Reliability: High - Chemical mechanism is similar to ozone/Uy

Implementability: Moderate - Mobile system easily set up
- Partial delay in decommissioning
- Remobilization may be necessary to
treat additional wastewater

Safety: High - Wastewater contained in a closed system
- Exposure to bydrogen peroxide unlikely

Permanence: High - Contaminants destroyed to below detection limits

Human Health and Environmental Impacts: High - Clean water is
discharged
- No fugitive releases
- Permanent reatment

Cost:

Estimated ccst: $290,000

Cost range: £193,000 - £423,000
6765a
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o TABLE 2-12

SUMMARY OF EVAPORATION POND TECHNOLOGY

~ Technical feasibility: High

Performance: High - Hydrcgen peroxide pretreatment destroys
hydrazines
~ HDMA phntolyzed in evaporation pond
~ No water discharge necessary

Reliability: Moderate: - Monitoring must be conducted to ensure
destruction of contaminants and no
releases otherwise

- Limited data on performance

Implementability: Moderate: - Constructed near site in area

well-suited for pond

- Hastewater generated during
decommissioning can be added as it
is generated

- Weather and air monitoring
contingencies could delay
decommissioning

Safety: High - Minor construction hazard

- Exposures to water contaminants prevented by use of
protective gear

- Exposures to hydrogen peroxide prevented using
appropriate dispensing methods and protective gear

Permanence: High - Hydrazines and NOMA destroyed by oxidation and
photolysis
- No wastewater remaining after evaporation

Human health and environmental impacts: High - Permanent treatment of
hydrazines and NDMA
: : - Minor fugitive releases

of NDMA
Cost:
Estimated cost: $358,000
Cost range: £260,000 - £507,000
6765a
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TABLE 2-13

SUMMARY OF OFF-SITE INCINERATION TECHNOLOGY

Technical feasibility: High

Performance: High - A1l contaminants ccmpletely destroyed
Reliability: High: - Established technolagy

- Test burn conducted to identify appropriate
operating conditions

Implementability: High: - Only involves pumping wastewater into
tankers for transport
- Decommissioning not delayed
- Wastewater from decommissioning can be
stored, then shipped

wmuEn  AEm R

Safety: High - Personnel wear protective gear while pumping water
- Minor potential for spill during transport

Permanence: High - Organic contaminants completely destroyed

Human health and environmental impacts: High - Permanent treatment
- No contaminant
discharges
- Negligible releases
during handling

- il .~ [-

Cost:

L. S ]

Estimated cost: £933,000
Cost range: $835,000 - £1,330,000

Yy
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TABLE 2-14

SUMMARY OF FINAL CANDIDATE TECHNOLOGIES

Human
Health and Estimated
Technical Permanence Environmental Cost (-30 to
Technology Feasibility of Remedy Impacts +50 percent)
Ozone/UV High High High 3299,000
Hydrogen High High High £290,000
peroxide/UyY
Evaporation Moderate High High 3358,000
pond
Off-site High High High $933,000
incineration
6765a
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affects the decommissioning of the facility. Cost may influence the
selection inasmuch as technologies which are otherwise equivalent may
vary widely in cost, These remaining criteria may be used to

distinguish technologies which meet the action levels. Institutional

considerations and ARARs will be addressed in the HBSF Decision
Document.

2.8.2 Evaluation of Final Candidate Technologies

tach of the final candidate technologies is capable of permanently
destroying the hydrazine compounds and NOMA to below their action
levels., Therefore, they are all permanent remedies. There is a minor
potential for fugitive releases in all cases from handling the
wastewater and the high volatiiity of the hydrazine compounds. An
evaporation pond has the greatest additional potential for fugitive
releases. Pretreatment of wastewater in tanks US-3 and US-4 with
hydrogen peroxide, however, destrays the volatile compounds. The
wastewater is then monitored to decermine if contaminant emissions are
significant, If so, additional treatment would be considered.
Off-site incineration provides the greatest degree of reliability in
destroying all the contaminants. Nevertheless, all the final candidate

technologies are judged to be protective of human health and the
environment.

The technical feasibility criterion helps distinguish the

technologies. For example, the implementability of the technologies is
significant, particularly as it relates to the schedule and performance
of the facility decommissioning. The use of hydrogen peroxide/UV or
ozone/UV may require three to six months for treatment to be

completed. The time required for decommissioning could be extended
because the wastewater is contained in tanks on the facility. The
incineration and evaporation pond options should not significantly
delay decommissioning because all the existing wastewater would be
quickly pumped off site so pipes and tanks could be decommissioned.
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However, tank decommissioning could be significantly delayed if
hydrogen peroxide pretreatment failed to eliminate NDMA air emissions
to below deteciable levels, Freezing and snowfall during the winter
would hinder the ozone/UV, hydrogen peroxide/UV, and evaporation pond
technologies. Major variations in the evaporation rate could
significantly affect pond performance and possibly delay full
decommissioning until the following season. Pumping of wastewater into
tanks which is necessary for off-site incineration would also be
somewhat affected by weather conditions.

Treatment of the water generated during the decommissioning is also a
consideration. With the ozone/UV and hydrogen peroxide/UV
technologies, the treatment systems must be leased while jnactive or
remohilized to treat additional wastewater, Qff-site incineration
requires that the water be stored, then transported to an off-site
facility. On the other hand, wastewater may be continuously umped to
an evaporation pond after it is generated. The evaporaticn pond is,
however, less proven than the ozone/UV or peroxide/UV or incineration
technotogies, and monitoring of air emissions will be required.
Preliminary calculations indicate that potential volatilization of NDMA
would not produce detectable levels in the air at the edge of the pond,
assuming effective pretreatment with hydrogen peroxide, i.e.,
conversion of the volatile hydrazine compounds into less volatile NOMA.

The cost of both the ozone/UV and hydrogen peroxide/UV technologies are
about 8300,000. The evaporation pond is estimated to cost $358,000.
Off-site incineration is much more expensive at about $930,000. Cost
may be used to screen out the incineration technology, but the
renaining technologies are similarly priced,

In summary, the four final candidate technologies all protect human
health and the environment, and are permanent cleanup remedies. There
are some implementation advantages associated with the chemical
oxidation systems while ease of operation favors the evaporation pond.
A number of uncertainties are associated with the evaporation pond
hovever; specifically the effectiveness of pretreatment and the

6765a
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vagaries of meteorological conditions. The costs of the evaporation
pond, ozone/UV, and hydrogen peroxide/UY are similar, while the cost of
off-site incineration is much higher. ARARs for the various
alternatives will be discussed in the Decision Document for the HBSF.

2.8.3 Recommendation of the Preferred Technology

The recommendation of the preferred technslogy is based on issues of
technical feasibility and cost, since all should achieve the qgoal of
permanent cleanup. A1l the final candidate technologies provide very

good protection of human health and the environment, so according to
this ¢criterion, all are satisfactory.

The evaporation pond has some practical advantages, but limited
performance data, and the potential for delayed decomissioning of the
site due to weather variations and air quality concerns hinder its
applicability. The remaining three technologies are similarly
feasible, but cost of the off-site incineration option is approximately
three times that for the ozone/UV or hydrogen peroxide/UV alternatives.

The effectiveness of ozone/UY and hydrogen peroxide/UV has been
demonstrated with HBSF wastewater, Because technical feasibility and
treatment costs are similar, either ozone/UV or hydrogen peroxide/UV
are recommended for treating the HBSF wastewater. The final selection
between the two alternatives should be based upon more detailed
engineering designs and cost estimates. Both systems are capable of
destroying the contaminants to helow detectable levels, ~=uring
permanent treatment and protecting human hezlth and the env .»nment,
Potential problems associated with the discharge of treated wastewater

could be overcome by analyzing the wastewater and documenting treatment
effectiveness.

6765a
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3.0 DECOMMISSIONING ASSESSMENT

3.1 PURPOSE

The decommissioning assessment is a detailed description of the
activities required to remediate the HBSF site, and is divided into
efght activities as follaws:

Waste Inventory

Decommissioning Plan

Decoomissioning Equipment and Support Facilities
Decommissioning Site Personnel

Quality Assurance/Quality Control (QA/QC) Plan
Health and Safety Plan

Decommissioning Schedutle

o 0 © 0O © 0o © ©°

Preliminary Cost Estimate

The relationship between these activities and subsequent report
sections is shown in Figure 3-1. The work tasks and costs developed as
part of this assessment are consistent with the responsibilities agreed
to by the U.S. Air Force (USAF) and Project Manager's Office of the
Rocky Mountain Arsenal Cleanup (PMO-RMA) under their Memorandum of
Understanding (MOU) regarding the remediation of tne HBSF site.

3.2 WASTE INVENTORY

The purpose of the waste inventory was to estimate the volumes of waste
material to be generated from decommissioning operations and to denote
the party responsible (USAF or PMO-RMA) for waste removal and

disposal. This designation of responsibilities was then used to
allocate costs for the decommissioning project.

The waste inventory was divided into two categories of materials:
solid and liquid waste. Solid waste consists of all debris generated
from the demolition of equipment and facilities, piping, and the

3948a
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DEVELOP WASTE INVENTORY
SECTION 3.2

!

—{gp{ DEVELOP DECOMMISSIONING PLAN L‘.__‘
SECTION 3.3

!

IDENTIFY THE EQUIPMENT AND
| SUPPORT FACIUITIES REQUIREMENTS
SECTION 3.5

v

DESCRIBE THE SITE DECOMMISSIONING
l——§»  PLAN PERSONNEL REQUIREMENTS
SECTION3.5

!

— DEVELOP THE QA/QC PLAN
SECTION 3.8

v

DEVELOP THE HEALTH AND SAFETY PLAN
SECTION 3.7

!

PREPARE THE DECOMMISSIONING
ASSESSMERNT SCHEDULE
SECTION 3.8

!

DEVL .OP THE PRELIMINARY COST ESTIMATE
SECTION 3.9

Prapared for:

Prograrn Manager's Office For
Rocky Mountain Arsenal Cleenup
Aberdeen Proving Ground, Maryland

T

—

!

l-‘ jure 3-1.
k. 7DAAZINE BLENCING AND STORAGE FACILI

DECOMMSSIONING ASSESSMENT LOGIC
DIAGRAM

ROCKY MOUNTAIN ARSENAL, TASK 34
Prepared by EBASCO Servicea, Incorporated
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removal of contaminated soils (if required). Liquid waste consists of

A i, ¢

i . wastewaters currently in the storage tanks, wastewater generated from
P decontamination operations, and miscellaneous liquids contained in
equipment and found in some buildings.

i

O T

12

} § The site 1s divided into two discrete areas, each of which is
- surrounded by separate chain link and barbed wire fences (Fiqure 1-4).
%é The west area {s approximately 356,000 square feet and the east area is

approximately 103,000 square feet. The two areas are, however,
interconnected by an overhead pipeline, To facilitate the assessment,
a waste inventory was prepared for each area. This allows the

g decommissioning activities to be conveniently located and the

TR

responsible party identified. Division of responsibility for most
items is clearly stated in the MOU (Appendix A}, although some 1tems
are not covered. Hon-specified items were assigned based on
engineering judgment.

AREEY FRREE

3.2.1 Solid Waste

g

The solid waste inventory was orepared from quantity take-off estimates
of 96 facility drawings., Where drawinqgs were not available for
buildings or equipment, site photographs or a 1382 aerial photogragph
were used to make estimates,

R

%

Equipment and Facilities

L o] SURRTR

Equipment and facilities consist of buildings, pipe supports, storage
tanks, fencing, concrete pads, concrete bermed areas, electrical

i equipment, metal items, mechanical equipment, and scattered
miscellaneous debris.,

DURL

0

The equipment and facilities were surmmarized on either a unit-weight or
unit-volume basis. Metal items, because of their high density, were
summarized by weight. Metal items consist of structural steel grating,
storage tanks and railroad rails. The remaining concrete pads,
fencing, electrical conduits and other items were estimated on a volume

basis because they have a lower unit weight after demolition.

3948a
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An expansion factor was applied to items which were estimated on a
volume basis. Expansion factors range from 1.5 for concrete to 3.0 for
electrical cables and conduits. More information on estimating weights
and volumes is provided in Section 3.3.4 Solid Waste Hand1ing/Disposal,
and Appendix B, Demolition Volume and Weight Calculations.

Tables 3-1 and 3-2 contain demolition debris estimates of the equipment
and facilities in the west and east areas, respectively, Section A of
the tables summarizes the above ground items while Section B summarizes
the at grade and below grade items. This division facilitates the
location of items and is convenient for evaluating alternatives in
which some below ground items may be left in place. Additionally,
total quantities attributable to the Army and to the Air Force are
presented at the end of the tables.

The building debris volumes in Table 3-1 include all material contained
inside the buildings, This material was considered to he the
responsibility of the Army and includes the heat exchanger and water
heater in Building 755, Estimating the quantity of debris in buildings
was based on site reconnaissance. Debris located outside of huildings
in the east and west areas is summarized in Tabhle 3-3. OQutside debris,
which includes drums and miscellaneous items scattered on the ground,
was considered to be the Air Force's responsibility. Outside debris
astimates were also taken from the site reconnaissance and subsequent
photographs, and includes leased equipment {compressed gas cylinders
and a large nitrogen storage tank) that will be returned to the vendor.

Piping

A summary of the piping at the HBSF is ljsted in Tables 3-4 and 3-5,
Section A of these tables identifies above qround piping while
Section B identifies underground piping. Again, metal piping was
summarized on a unit-weight basis while concrete and PVC piping were
summarized on a unit-volume basis.

39483
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TABLE 3-1

DEMOLITION DEBRIS - WEST AREAL/

Responsi - Hetal Expandéed Volume

Item ability Unit {1bs) {cy)
Above Ground Items:
Buildings
755 A 480 ft? 59,7
759 A 800 ft2 47.9
760 A 200 ft2 1.8
761 A 210 ft2 14.9
868C A 297 ftl 36.6
Pipe supports
71-75 A 5 ea 1,354 3.5
76-91 AF 16 ea 6,138 2.7
60-67 AF 8 ea 882 7.8
7-34 AF 28 ea 27,278 14.5
Miscellaneous metal
Unloading/1oading AF 3 ea 7,068

platforms
Grating AF 212 £t° 764
Stairs AF 1 ea 3a1
Fire deluge support
structure
Railroad unloading AF 12 ea 8,699
Truck loading area AF 6 ea 3,866
Tanks HAS-1, 2, 3,

and CS-1 AF 4 ea 12,233
Tanks US-1 -~ US-2 AF 1 ea 8,266
Dismantle tanks
HAS-1, 2, 3, and CS-1 AF 4 ea 94 384
yS-1, Us-2 AF 2 ea 34,852
Insulation AF 6 ea 72.3
3948a



i

Fiidon

e fies

bt ey

i

oo ssen MR WRER T BRSO

TABLE 3-1 (Continued)

DEMOLITION DEBRIS - WEST AREAL/

Respansi- Metal Expanded Volume

Ttem ability Unit {1bs) {cv)
Miscellaneous items
Blender AF 1 ea 5.9
Scrubber AF 1 ea Q0.3
Sump handrail AF 1 ea 0.5
Loading arms AF 3 ea 0.3
Outside debris AF 11s 22.0
Electrical items
above oround
Fower poles AF 18 ea 30.4
Transformers AF 4 ca 2.0
Miscellaneous AF 11s 9.1
Fencing
Interior and posts A 1,812 ft 65.0
Exterior and posts A 2,263 ft 18.6
Belaow Ground Items:
In-ground concrete tank A 1 ea 114.9
Fire protection valve A 1 ea 15.3

pit
Drum storage pad A l ea 119.0
Nitrogen pad A 1 ea 1.7
Railroad rails A 120 ft 4,800
Railroad ties A 2,520 bf 11,7
Hydrazine blender pad A 1 ea 201.0
Septic tank A 1 ea 1.5
Tank storage berms
HAS-1, 2, 3 and (S-1 A 4 ea 558.8
US-1 and US-2 A 4 ca 177.6
3948a
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TABLE 3-1 (Continued)

DEMOLITION DEBRIS - WEST AREAL/

Responsi- Metal Expanded Volume
Item ability Unit {ibs) {cy)
Buried electrical
1" - dia. A 360 ft 0.7
11/2" - dia. A 745 ft 1.5
No. 1 - dia, A 195 ft 0.6
No. 4 - dia. A 380 ft 0.8
Pavement A 19,860 ft2 368.0
Subtotal A 6,154 1,821.1
AF 204,801 167.8
Total 210,655 1,983.9
l/ Abbreviations:
A - U.S, Army
AF U.S. Air Force
bf board feet
cy cubic vards
ea each
ft feet
ftZ - square feet
1s - lump sum
3948a
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TABLE 3-2

DEMOLITION DEBRIS - EAST AREAL/

Responsi- Metal Expanded Volume
Item ability Unit (1bs) {cy)
Above Ground Items:
Stanchions 35-53 AF 19 ea 47,803 9.9
Fire deluge
support structures
Tank US-3 AF 1 ea 5,214
Tank US-4 AF 1 ea 11,766
Transier it structure AF l ea 366
Stcrage tanks
Tank US-3 AF 1 ea 27,706
Tank J5-4 AF 1 ea RO ,Q16
Insulation Tank US-3 AF 1 ea 10.2
Insulation Tank US-4 AF 1 ea 24,1

Above ground electrical

Transformer AF 1 ea

0.4
Cables lighting AF 762 ft 1.0
(2-No. &°
Cahle to west AF 710 ft 0.9
area (2-Mo. 6)
Power poles ALZ20- AF 14 ea 23.6
43 thru 56
Distribution panel AF 1 ea 0.3
Miscellaneous
Interior fence A 812 ft 18.6
Exterior fence A 1,212 ft 3.0
Scrubber AF 1 ea 4.5
Pumps AF 3 ea 0.5
Nitrogen pad A 1 ea 1.6
Shower pad A 1l ea 0.7
Scrubber pad A 1 ea 3.8
Qutside debris AF 1 1s 2.0
3948a
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TABLE 3-2 (Continued)

DEMOLITION DEBRIS - EAST AREA

Responsi- Metal Lxpanded Volume

Item ability Unit (1bs) {cy)

Below Ground Items:

Concrete berms

Tank US-3 A 1 ea 99.0

Tank US-4 A 1 ea 258.0

Fire protection A 1 ea 15.3

value pit

Underground conduit A 230 ft 0.6
g Subtotal A - 402.6
AF 174,371 75.4

Total 174,371 478.0

l/ Abbreviations:

A - U.S. Army
AF - U.S. Air Force

cy - cubic yard

ea - each

ft - feet

1s - Tump sum
3948a
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TABLE 3-3

MISCELLANEOUS DEBRIS
QUTSIDE BUILDINGS*

Volume
Description Location Quantity (cy)
West Area:
Empty 42-9allon drums South of horizontal 78%* 1.6
tanks
Railroad rails and tank South of horizontal tanks Estimate 10.0
Empty drums Orum storage pad 10** 0.2
Gas cylinders Drum storage pad 10*** -
Nitrogen storage tank Rail Toading facility 1Howx -
Miscellaneous debris Orum storage pad Estimate 2.0
Empty 42-3allon drums West of building 759 GO** 1.2
Miscellaneous debris tast of building 755 Estimate 2.0
Miscellaneous debris NE of building 755 Estimate 2.0
Drum scales Building 761 Estimate 2.0
Scattered debris West area Estimate 1.0
Subtotal 22.0
East Area
Scattered debris East area Estimate 2.0
Total 24.0

* Considered to be USAF responsibility.
** Drums will be crushed on-site to 1/10 their volume
*** Cytinders and storage tank will be decontiminated and returned to

vendor.
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TABLE 3-4

PIPING - WEST AREAL/

J Responsi - Unit Metal Expanded Volume
| Item ability (1F) (1bs) (cy)
i | Above Ground Piping:
|
? Stanchions 71 thru 75
; 2" dia. steel with A 80 292
! asbestcs wrap
!
; Stanchions 76 thru 91
3" dia. steel with AF 360 2,728
asbestos wrap
1 1/2" dia. steel AF 422 1,148
with ashectos wrap
1/2" dia. copper AF 211 179
Stanchions 60 thru 67
2" dia, steel with AF 111 405
asbestos wrap
; Stanchions 7 thru 34
; 1/2" dia, steel AF 3,361 2,857
' 1" dia. steel AF 1,027 1,725
2 1/2" dia. steel with AF 2,066 11,962
: asbestos wrap
i 3" dia. steei with AF 1,108 8,348
asbestos wrap
Fire Protection Piping
2" dia. steel AF 888 3,242
3" dia. steel AF 60 455
4" dia. steel AF 363 3,917
6" dia. steel Af 228 4,325

3948a
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TABLE 3-4 (Continued)

PIPING - WEST AREA

Responsi- Unit Metal Expanded Yolume
Item ability (1f) (1bs) (cy)
Underground Piping:
Drainage lines
2" dia. cast iron and A 395 1,442
stainless steel
2 1/2" dia. stainless A 270 2,142
steel

3" dia., cast iron A 460 3,486
4" dia, cast iron A 262 2,827
6" dia. cast iron A 110 2,086
Water supply lines
2" dia. PVC A 105 0.1
2 1/2" dia. PVC A 325 1.5
6" dia. cement asbestos A 86 0.9
8" dia. cement asbestos A 1,618 1.4
Septic tank lines
4" dia. cast iron A 110 1,187
4" dia. clay tile A 195 0.9

Subtotal A 13,462 34.8

AF 41,291 ild
Total 54,753 34.8

l/ Abbreviations:

A - U.S. Army
AF - U.S. Air Force

C{ - cubic yards
1bs - pounds
1f - linear feet

3948a
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TABLE 3-5

PIPING - EAST AREAL/

Responsi- Unit Metal Expanded Volume
Ttem ability (1f) (1bs) (cy)
Above Ground Pining:
Stanchions 35 thru 53
1" dia. AF 854 1,452
2" dia. AF 844 3,081
3" dia. AF 838 6,369
Fire deluge piping AF 587 6,334
4" dia. steel
Underground Piping:
Drainage 1ines
2" dia. black iron A 1,060 3,869
3" dia. black iron A 795 6,042
Water Supply Lines
8" dia. cement asbestos A 806 20.8
Subtotal A 9,911 20.8
AF 17,236 --
Total 27,147 20.8

l/ Abbreviations:

A - U.S. Army

AF - U.S. Air Force
cy - cubic yards
1bs - pounds

1f - 1inear feet

3948a
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Above ground piping consists of process and fire protection piping.

The process piping consists of five runs whose location s discussed in
Section 3.3.3. Fire protection piping inciudes piping used in the
sprinkler deluge system over the rail car and truck loading areas and
the tank storage areas. Based on the MOU, all above ground piping
except that connecting the west fence to the change house

(stanchions 71-75) is considered to be the Air Force's responsibility.

Underground piping consists of drain lines, water supply lines, and
septic tank piping. Location of these lines is discussed in

Section 3,3.3. Removal of the underground piping was considered to be
the responsibility of the Army,

The quantity of asbestos insulation, estimated from lengths of
insulated piping and vessels, is summarized in Table 3-6. Based on
design drawings and field inspection, only the above ground piping in
the west area s insulated with lagging material which may contain
asbestos,

For cost estimating purposes, all of the above greund piping insulation
was assumed to contain asbestos. This is a “worst-case" scenarion which
would be modified should field sampling prove otherwise.

Soils

Preliminary results of Task 11 soils sampling at the 4B8SF do not
indicate the presence of s0ils contaminated with NOMA or hydrazines
(Ebasco 1987). Other soils which may be potentially contaminated
include those found directly under the concrete bermed areas, the drum
storage pad, the truck and rail loading pads, the septic tank, and the
draining piping. 1In addition, a 3-inch sand layer underlying tank US-4
may contain residual UDMH contamination from an earlier spill (see
Section 1.3.3).

For cost estimating purposes, only the sand under tank US-4 (8.0 yd3)
was considered to be contaminated. It is the responsibility of the Air

39483
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i TABLE 3-6

| ; ASBESTOS INSULATIONY

Insulation
Responsi-  Unit Thickness Expanded Volume
ability (ft) (in) (cy)
West Area:
Stanchions 71 - 75
2" dia. steel pipe A £0 2 0.2
Stanchions 60 - 65
2" dia, steel pipe AF 11 2 0.2
Stanchions 77 - 9°
3" dia. steel pipe AF 360 2 1.1
1 1/2" dia. steel pipe AF 422 2 0.9
§
' Stanchions 7 -~ 34
2 1/2" dia. steel AF 2,066 2 6.7
3" dia. steel AF 1,108 2 4.0
Building 755
Heat exchanger and
erpansion tank A s 2 1.0
Subtotal A 80 1.2
AF 4,067 12.9
4,147 14.1

l/ Abbreviations:

1 A - U.S. Army
‘ AF - U,S. Air Force

cy - cubic yards
ft - feet

in - inches

1s -~ lump sum

3948a




Force to dispose of the sand since it is an integral part of the tank.
The sand is included in the total volume estimate of the tank US-4
below ground items in Table 3-2,

3.2,2 Lliquid Wastes

Liquid wastes at the HBSF were divided into four categories: process
wastewaters, ethylene glycoi, flammable liquids, and transformer oils.
A complete inventory is presented in Table 3-7, Process wastewaters
were considered to be liquids potentially contaminated with hydrazine
compounds including liquids presently in the storage tanks, in the
bermed areas around the storage tanks, and in the in-ground concrete
tank. Wastewater that would be generated during decommissioning from
decontamination of piping, tanks, and equipment is also included.

Decontamination of piping and tanks {see *he Hazard Reduction Plan-NDMA
Hazard Reduction, Section 3.3.1.1) includes triple rinsing the interior

surfaces preceding demolition activities. Rinse volumes for piping
were calculated hased on passing one unit volume of water through the
piping per wash. These rinses are intended to remove the majority of
contamination for hazard reduction. The rinsed materials would still
be handled and disposed as hazardous waste.

The rinse volume estimated for the storage tanks was calculated using a
3-gpm pressure cleaner covering 10 square feet par minute over the
interior surface area per wash,

Based on current information, the horizontal storage tanks have heen
double rinsed and would require only a final rinse. The vertical
storage tanks contain wastewater and would require a triple rinse, The

volumes of wastewater in the vertical storage tanks and the in-ground
concrete tank were based on the site reconnaissance.

Above ground piping was assumed to have been double rinsed with the
horizontal storage tanks although there may still be sections which
would require triple rinsing. Underground piping would require triple

3948a
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TABLE 3-7

LIQUID WASTEWATER INVENTORYl/

Current Total
Yolume Rinse Volume Respon-
Item {qal) Remarks {gal) (gal) sibility
Process Wastewaters:
Us-4 (200,000 gal) 169,000 Fn 2,000 171,000 AF
US-3 (50,000 gal) 31,500 FR 1,000 32,500 AF
Waste suwp 46,700 FR 1,000 47,700 AF
Horizontal tanks
HAS-1 0 FR 1,000 1,000 AF
HAS-2 0 FR 1,000 1,000 AF
HAS-3 0 FR 1,000 1,000 AF
£s-1 0 FR 1,000 1,000 AF
Us-1 19,000 € FR 1,000 20,000 AF
us-2 19,000 E FR 1,000 20,000 AF
Above qround piping 0 FR 3,400 3,400 AF
Underground piping 0 R/W/FR 4,800 4,800 )
Equipment rinsing . 0 FR 20,000 20,000 AF/A
SUBTOTAL 20,800 A
304,600 AF
TOTAL 285,200 40,200 325,400
Ethylene Glycol 4,500 80 0 4,500 AF
Flammable Liquids
{Ref. Table 3-8) 0 44 A
Transformer 0il 60 SR 40 100 AF

1/

-~ Abbreviations:
BD - Blow Dry
W - Oxidizing Wash
R - Water Rinse
FR - Final Water Rinse
SR - Solvent Rinse
E - Estimated Volume
3948a
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rinsing with the exception of the potable water and fire protection

supply systems which have not come into contact with hydrazine
compounds.

Prior to removal of demolition equipment from the exclusion work zones,
a decontaminating rinse with either steam or water would be performed.
(See Section 3.4,2, Support Facilities and Work Zones, for more
details). The majority of water generated from the decontaminating
process would be associated with the decontamination of vehicles.
VYehicle rinse volumes were estimated using 100 gallons per large
vehicle and 50 qallaons per small vehicle.

The number of required vehicle washes is associated with the eolid
waste haul trucks described in the Solid Waste Handling Disposal Plan
(Section 3.4.3.4.), As an added factor of safety, the equipment
rinsing volume was increased by 50 percent to cover unforeseen problems.

Responsibility for the disposal of process wastewater has peen divided
between the Army and Air Force baced on an interpretation of the MOU.
The Army would be responsible for disposal of water associated with the
underground piping and a portion of the equipment rinsing water. The
equipment rinsina water may be divided proportionately between the Army
and Air Force based on the total volume of debris for which they are
responsible as shown in Section 3.3.4, Solid Waste Plan., The Army's
portion would represent about 16,000 gallons of equipment
decontamination rinsing water while the Air Force's portion would be
about 4,000 gallons., This division of process wastewaters vields about
306,000 gallons as the Air Force's responsibility and about 20,800
gallons as the Army's responsibility.

Ethylene Glycol

Ethylene glycol was used as a "heat transfer” fluid in the heat
exchanger unit. Prior to dismantling the heat exchanger, the ethylene
glycol would be bled from the unit and drummed for disposal. The total
volume of ethylene glycol was estimated to include that contained in

3948a
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the heat exchanger unit, heat traced piping, supply lines, and heated
jackets associated with the horizontal storage tankc, The A{r Force
was considered t2 be responsible for disposal of the glycol since the
bulk of the 1iquid is associated with remcval of their items (i.e.
double walled horizontal storage tanks).

Flammable Liquids

Flammable and other miscellaneous 1iquids were found in Buildings 759
and 868 during the site reconnaissance. Flammable liquids consist of
solvents and aerosol spray cans of paints and lacquers. Miscellaneous
1iquids consist of small quantities of hydrochloric acid, roofing tar,
and insecticide. A volume estimate of these liquids is presented in
Table 3-8, Disposal of these 1iquias was considered ta be the
responsihility of the Army since they are responsible for the removal
of Buildings 759 and 868,

Transformer Qi1

Four 25 kVA and one 10 kYA transformers were found at the HBSF, Prior
to disposal of the transformers, oil contained in the transformers must
be drained and disposed of according to federal requlations, Disposal

of the transformer oil was considered to be the responsibility of the
Air Force, based on the MOU.

3.3 DECOMMISSIONING PLAN

The decommissioning plan is divided into five parts: hazard reduction,
1liquid waste handling and disposal, dismantling and demolition, solid
waste handling and disposal, and site restoration. The rationale for
selecting these divisions was based on the logical progression of work
which would occur in the field during the decommissioning operation.

The hazard reduction plan is intended to minimize the exposure of site

workers to hazardous substances at the HBSF, Ffor this reason,
execution of the hazard reduction plan would precede demolition
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TABLE 3-8

FLAMMABLE AND OTHER MISCELLANEQUS LIQUIDS*

Building Description Volume (gal)
759 Acetone (5 gallon can) 2,0
Paint {1 and 5 gallon cans) 11.0
101-13 oz. spray paint and lacquer cans 10.2
Hydrochloric acid (1 gallon glass container) 0.3
Insecticide type Il (12 oz. spray can) 0.1
868 Roofing tar (5 gallon cans) 10.0
Paint (5 gallon can) 5.
\ Paint thinner (5 gallon can) 5.0
i
’ Total 43.6

*Considered to be Army responsibility. Volume estimates determined by
visual inspection.
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activities. As an example, insulation on piping would be removed prior
to pipe demolition thareby eliminating special handiing procedures
required to prevent the spread of airborne asbestos,

Another purpose of the hazard reduction plan is to separate known
hazardous materials from those that are merely suspected of bei=g
contaminated. This would minimize the spread of contamination to
noncontaminated material. After completion of the hazard reduction

plan it may be possible to downgrade the Tevel of worker protection.
This would reduce costs without jeopardizing worker safety.

The tiquid waste disposal plan describes how the recommended waste
treatment technology described in Section 2.0 was selected from among
14 different methods and how the selected technclogv would be used to
treat process wastewaters, The process wastewater would be removed
before the dismantiing and demolition hegins on the HBSF as would other
liquid wastes.

One exception to the 1iquid waste disposal plan's schedule concerns the
disposal of transformer oil. Since the transformers would be used to
supply power during the demolition phase, they would not be removed
until the project is near completion.

The dismantling/demolition plan provides a detailed multiple task
description of the demolition activities for the HBSF equipment,
facilities, and piping. The section also describes the division of
responsibilities between the Army and Air Force and provides the
framework for the preliminary cost estimate presented in Section 3.10.

The solid waste handiing/disposal plan summarizes weights and volumes,
and describes waste handling, selection of the transportation mode. and
potential disposal sites. It also discusses the procedures to be nsed
for tarping and loading operations.

3948a
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The site restoration plan presents the closure procedures and
postclosure care of the HBSF aftar completion ¢f decommissioning. The
closure procedures briefly describe the equipment decontamination

facilities and liquid waste disposal facilities required as well as the
disking and reseeding of the decommissioned HBSF areas.

3.3.1 Hazard Qeduction Plan

The goal of the hazard reduction plan is to minimize the exposure of
site workers to huzardous substances by separating known hazardous
substances from those suspected of being hazardous. The hazard of
primary concern during the HBSF decommissioning is associated with the
presence and exposure to N-nitrosodimethvlamine (NDMA)}, a carcinogen.
The NDMA is believed to have been produced hy the chemical degradation
of unsymmetrical dimethyihydrazine. Its presence has been detected in
the hydrazine contaminated wastewater stored in vertical tanks in the
east end of the HBSF., Site investigations found detectable levels of
NDOMA in the breathing zone air monitors for the east end of the HBSF
only (Johnson 1986). If airborne NOMA levels couid be reduced to
nondetectable levels, the personnel protective equipment levels could
be reduced from level B, which is currently required, to level C or
modified level D for more cost-effective decommissioning.

Witi, the assumption that groundwater treatment is a part of an overall
RMA cleanup effort, razard reduction was directed primarily at the
final decontamination of the hydrazine fuel system and the hydrazine
and NDMA contaminated wastewaters rather than th- site soils or
groundwater.

Other potential hazards that would be encountered at the site include
asbestos-containing insulation material; PCB-containing electrical

equipmert; possible burning of polyurethane tark insulation; flammable
liquids and misceilaneous iiquids handling; and falling debris from

dismantling overhead piping, equipment and platforms.
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3.3.1.1 NDMA Hazard Reduction

The exposure to NDMA would be reduced by triple rinsing above ground
and below ground piping, pumps, and tanks interiors. The triple
rinsing process would consist of a preliminary rinse, an oxidizing
rinse, and a final rinse. The preliminary rinse may use contaminated
wastewater or fresh water. The oxidizing rinse may use hypochlorite or
hydrogen peroxide solution. The final rinse would use fresh water.

The detailed procedures for rinsing various site components follow.

Piping

Above-ground hydrazine piping, underground drainage piping, and water
supply piping are shown on Figures 3-2 and 3-3, respectively. Water
supply piping consists of potable and fire protection piping, none of
which has come in contact witn hydrazine and hence would not be
rinsed. The drainage lines may be potentially contaminated and would
be rinsed. The hydrazine piping from the loading areas to tanks US-3
and 4 have been rinsed by RMA, RMA would confirm that the

decontamination has been successful prior to demolition.

Drainage piping includes all underground piping connected to the
in-ground concrete tank and the change house septic tanks. Drainage
lines would be rinsed by circulating the rinse solutions through the
lines either by pumping or gravity flow. A1)l rinse snlutions would be
collected in the in-ground concrete tank for dispos:? as discussed in
Section 3.3.2.

An exception to the rinsing procedure for underground pipe is the waste
discharge line which runs underground from a 3-valve tee off-site to
Building 538. This 1ine carried hydrazine wastewater and waste
hydrazine. Before cleaning this line, the tee would be disassemhbled at
the valve, and the line would be monitored for explosive gases with
this valve opened. If explosive gases are not found, the pipe would be
severed and capped close to the interior fence. The severed pipe, back
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to the valve near the tee, could be rinsed, as specified above, and
removed. If explosive gases are found, the line would be purged by
venting or with inert gas before severing and capping the line at the
fence and rinsing the pipe from the fence to the tee.

The change house septic tank would not be rinsed prior to removal,
eliminating collection of water in the septic tank that would later
have to be removed for disposal. Also, addition of water could hinder
the removal of the septic tank leach field and increase the potential
of contaminant migration into the groundwater,

Tank Cleaning and Entry

Tne horizontal storage tanks HAS-1, 2, and 3 and CS-1 have been double
rinsed and would 52 ready for dewolition after a final rinse. Storage
tanks US-1 and 2, containing hydrazine wastewater, were treated to
undetectable leveis of hydrazine and UDMH with hypocnlorite (James
1987),

The vertical storage tanks US-3 and 4 contain hydrazine wastewater that
would be pretreated with oxidizing chemicals. The tanks would regquire
a final rinse before demolition. Rinsing would be accomplished using a
pressure washer, with wastewater generated from the rinsing process
pumped to the in-ground concrete tank.

Before cleansing operations begin, all tanks must be certified safe for
entry. Certification would include determinationr of oxygen content and
flammable/explosive levels, in addition to monitoring for NOMA,
Hydrazine, MMH, and UDMH, as part of the project menitoring discussed
in the Health and Safety Plan (Section 3.7),

Access to the horizontal and vertical tanks for cleaning and staging
equipment, as well as for subsequent demolition efforts would be gained
by cutting a hole through the tank wall at ground level. Storage tank
US-4 would require special sampling procedures to assure that the sand
underiying the tank bottom has not been contaminated with UOMH due to
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the potential for minor leakage from past activities, If the sand
under the tank is contaminated, it would need to be flushed with an
oxidizing rinse to reduce the risk of explosion and then disposed with
the concrete debris.

3.3.1.2 Asbestos Hazard Reduction

Sources suspected of containing asbestos material are the above ground
piping, insulation on mechanical equipment, building insulation, and
insulation on piping within the buildings. Review of available
information indicates the use of asbestos containing materials on
4,157 ft of piping, and the heat exchanger and expansion tank in
Building 755.

Four sections of piping are suspected of containing insulation with an
ashestos content greater than 1 percent by weight, Three of these
sections originate from the chanqge house, while tha fourth is on the
main pipe run between the hydrazine blender and the horizontal storage
tanks, The four sections are between stanchions 71.75, 60-67, 76-91,
and 7-34 (see Fiqure 3-4). Testing of these insulation materials, as
well as insulation in the walls and ceilings of Buildings 868, 759, and
755, as well as the piping in these buildings, would be necessary to
determine the actual quantities of asbestos present on site.
Additionally, for waste disposal purposes, the asbestos would De
considered a hazardous waste because of the potential for NDMA
contamination through reported leaks at pipes and flanges.

Removal of asbestos containing materials (ACM) is subject to the
following regulations:

0 When a building is demolished, more than 250 linear ft of
asbestos pipe insulation removed, or 160 sq. ft of ashestos
surfacing material removed during renovation, advance notice
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must be filed with the EPA regional office and/or the state,
giving:

- name and address of the building owner or manager;

- description and location of the building;

- scheduled starting and completion dates of ACM removal;
- description of the planned removal methods; and

- name, address, and location of disposal site.

0 ACM can be removed only with wet removal techniques. Dry
remeval is ailowed only under special conditions and only with
written EPA approval. In this case, however, dry removal is
required because of the potential NDMA contamination and the
hazardous waste disposal requirements to eliminate free
liquids in wastes disposed of in landfills.

0 No visible emissions of dust are allowed during removal,
transportation, and disposal of ACM.

Complete removal of all asbestos materials prior to demolition would
prevent violation of either 29 CFR 1910, 1001 Asbestos, and 40 CFR 6l
Subpart M, National Emission Standards for Asbestos. These regulations
describe 1imits on workplace exposure to asbestos (29 CFR 1910), 1001
and environmental 1imits on air emission levels of asbestos during
demglition (40 CFR 61). Removal techniques should result in no visible
emission of asbestos. Complete removal, as well as proper handling of
asbestos during the nazard reduction phase would ensure that timely
demolition can take place as part of the decommissioning project.

Piping insulation is expected to be the largest single source of
asbestos material. Two alternatives were evaluated for disposal of
insulated piping: removal of piping with encapsulated insulation
intact, and stripping the insulation prior to removal. Stripping the
insulation is the recommended procedure based on the following
rationale.
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) Disposal of insulated piping requires the piping to be
double-wrapped. This is time-consuming and limits the removal
of piping in sections.

0 Wrapped piping requires special handling to avoid tears.

0 Some hazardous waste land disposal facilities require asbestos
to be drummed for disposal purposes.

o Encapsulation has the patential for asbestos emissions during
loading and unloading operations and transportation,

Insulation on process piping would be removed usinyg the glove-bag
method. This method uses a plastic bag fitted with gloves which
attaches to the pipe. The bag is sealed around the pipe and the
insulation removed inside the bag. After insulation removal, the bag
is moved to the next section of pipe. This process is repeated until
the bag is full at which time the bag is removed, sealed, and drummed
for disposal. It is expected that a demonstration for the EPA Regional
Administrator of the dry technique would be required for compliance
with air emission regulations (40 CFR 61,147 and 61.152). 1t is
recommended that free adsorbent material be added to the sealed
containers to minimize the minimal amounts of free water that may be
unavoidably added.

Underground fire protection piping contains a concrete asbestos
mixture. The piping was not considered in the hazard reduction plan
because the asbestos is in a nonfriable state. 1t may be necessary to
shorten the piping for disposal, although breaking should be
minimized. During removal, this piping should be broken into smaller
sections and not cut since the latter would produce a dust containing
asbestos, Breaking of the pipe should be conducted in an enclosed
space.

If asbestos is found in the building insulation, it would be removed
using standard techniques. These techniques establish an asbestos
control area under negative pressure with respect to the surrounding

3948a
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area. To support the asbestos control area, a decontamination chamber
would be used to decontaminate workers. Ory asbestos removal
techniques would be used to the extent possible to limit the water
content of the insulation waste. This would comply with hazardous
waste regulations prohibiting the disposal of free water into a
hazardous waste landfill. The dry asbestos material shculd be disposed
of in drums or other containers of sufficient strength to prevent being
crushed during landfill cperations.

Mechanical items suspected of having asbestos insulation are located in
building 755 and consist of the heat exchanger and asscciated piping.
Prior to demolition, this insulation would be removed in a manner
consistent with the wall and ceiling insulation removal procedure
discussed above.

3.3.1.3 Polyurethane Insulation

The polyurethane insulation on the horizontal and vertical storage
tanks would be removed prior to dismantling the tanks. Because of
access problems, the fire deluge sprinkler system would have to be
removed before the insulation can be removed. The insulation would be
removed to reduce fire safety hazards. Polyurethane insulation can
produce toxic coxides of nitrogen and other chemical irritants when
burned. To prevent combustion, polyurethane insulation is usually
treated with fire retardants, but some of the earlier polyurethane
formulations have poor or no fire retardant capabilities. Since the
polyuretnane insulation at the HBSF has not been tested, and there is
no assurance that the insulation is from a manufacturer that used fire
retardants, it is recommended that the insulation be removed.

The horizontal storage tanks (HAS-1, 2, and 3, C5-1 and US-1 and 2) are
presumed to be coated with a 3-inch layer of polyurethane covered with
a thin metal shielding. Likewise, storage tanks US-3 and 4 are also
covered with a 3- to 6-inch layer of polyurethane insulation,
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The methods evaluated for insulatcion removal included sand blasting and
stripping, Sand blasting is ruled out because it produces large
quantities of finely divided material which can easily be dispersed
off-site by wind. Scraping appears to be the most viable alternative,
using power hand tools or shovels to facilitate the process. In some
cases, a backhoe may be used to scrape large portions of the storage
tanks, thereby greatly speeding the process. The insulation would be
picked up or vacuumed up and then drummed for disposal.

3.3.1.4 PCB-Containing Electrical Equipment

Results from earlier testing show that only one of the five
transformers on-site contains PCB contaminated oil, in the 50-500 ppm
PCB range. To simplify the oil dispesal, it is recommeaded that all
thc oil be treated as PCB-contaminated. This should not add
significantly to tne disposal cost since the total oil volume is
reiatively small., 031 from the transformers would be drained and the
transformers rinsed with a solvent according to 4C CFR 761. These
regulations prescribe how PlB-contaminated items are to be handled and
disposed. PCB oil would be removed, drummed, and shipped in accordance
with TSCA regulations 40 CFR 761.60 and 761.65 and the Department of
Transportation hazardous material regulation 49 CFR 173.510. The
transformer carc.sses would be triple solvent rinsed before disposal.
The PCB oil would then be disposed according to Section 3.3.2

Two options are available for disposal of PCB-contaminated oii greater
than 50 ppm according to 40 CFR 761. Those options are TSCA Annex 111
incineration or detoxification, DQOetoxification is not suggested since
the waste oil would not be reused and there are high costs for mobile
detorification operations.

Several commercial waste incineration facilities would accept PCB-
contaminated oil. The closest hazardous waste incineration facilities
to RMA as of July 1987 are Rollins Cnvironmental Services in Deer Park,
Texas; Westinghouse facilities in Coffeeville, lowa; the ENESCO
facility in E) Dorado, Arkansas; and the Chemical Waste Management
facility in Chicago, Il1linois.
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3.0 mmable and Other Miscellaneous Liquids

Flammable liquids would be handled in such a manner as to reduce the
risk of expiosion or fire. The majority of flammable liquids at the
HBSF consist of paints and solvents and are found as miscellaneous
debris in Buildings 759 and 868 (refer to Table 3-8). Flammable
1iquids such as cleaning solvents would be allowed to evaporate on site
in open containers. Containers would be placed on the drum cleaning
pad away frow buildings to minimize the risks associated with a fire,
The rontents of aerosol cans would be discharged prior to disposal.
The empty aerosol containers would the~ be packed in drums for disposal
as a safety precaution. The existing drums on-site should bhe suitable
packing containers for this purpose.

Liquids which are unsuitable for evaporatien or have v nirkings would
oe analyzed and packaged for disposal 4t a hazard L35 waste incinerator.

3.3.1.6 Overnead Equipment

The dismantling of platforms, fire protection piping, overhead process
piping, and unloading and loading arm support structures would be done
with the help of a scissors manlift and scaffolding. Since wonrkers may
be in level B personal protective equioment, close attention would be
given to the Occupational Safety and Health Standards 29 CFR 1910.21,
Subpart D, Walking-Working Surfaces, and ¢9 CFR 1910.66 Subpart F,
Powered Platforms, Manlifts, and Vehicle-tsunted Work Platforms. These

regulations provide for the safe use and handling of scaffolds and
pocwered maniifrs,

3.3.2 Liquid Waste Disnosal Plan

———n

Liquid waste at the HBSH can be divided into four cateqories:

0 Process wastewaters

0 Ethylene glyco:

0 PCB-contaminated transformer oil

G Flammable and other miscellaneous 1iquids
39483
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Jf the four categories, only nrocess wastewaters and ethylene glycol
are of primary concern because of their volumes and distribution in

large tanks. PCB-contaminated transformer oil and flammable liquids
were previously discussed in the Hazard Reducticn Plan.

Process Wastewaters

Waste 1iquid inventories for the four categories are presented in
Table 3-7. The bulk of Tiquid disposal costs would be associated with
the 300,000 gallons of process wastewaters, including water foind in
tanks US-1, US-2, US-3, and US-4 and bermed areas, and water generated
from equipment, pipe, and tank rinsing,

The preferred wastewater treatment alternative is chemical oxidation
with either hydrogen peroxide/UV or ozone/UV feollowed by the discharge
of treated wastewater to a drainage system. Details of the treatment
system were presented in Sections 2.7.1 1 and 2.7.1.2. The eguipment,
piping and tank rinse water and decontamination wastewaters from
demolition equipment and personnel would also be transferred to the
chemical oxidation system for treatment and disnosal if reguired. The
treatment system would permit the rapid removal of process wastewater
and would be constructed at the beginning of the decommissioning. This
timing of wastewater removal would be necessary to ensure that
dismantling and demolition could proceed without delay during the same
construction season.

Ethylene Glycol

An ethylene giycol and water mixture was used as a "heat transfer”
fluid in the heat exchanger system. This mixture is in the piping
connected to the heat exchangar, comprised of the supply and return
lines to water jackets on the horizontal tanks and heat tracer pipes.
Most of the above-ground process piping has heat .iacing.
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Ethylene glycol would be drained from the heat exchanger piping
system, The system would then be blown dry with air. Special care

would be exercised to assure that the glycol has been totally removed
from the horizontal tank water jackets. As listed in Table 3-7, there
are approximately 4,500 gallons of glycol in the heat exchanger
system. The glycol water mixture would be drummed for treatment and
disposal purposes,

It is anticipated that the glycol mixture would be incinerated, based
on the following:

0 The glycol is 1iquid waste that cannot be landfilled. Land

treatment would require extensive testing to properly assure
public health and safety;

¢ The volume of glycol is small such that further study would be
inappropriate given the expense and proven destruction
characteristics of high temperature incinerstion for organic
wastes; and

0 It is uncertain whether the evaporation pond or the other

wastewater trcatment processes considered would be amenable to

treatment of NDMA contaminated ethylene glycol.

The removal of ethylene glycol liquid waste is essential because much
of the west end piping is heat traced and horizontal tanks are jacketed

with glycol. The removal of ethylene glycol allows dismantling and
demolition to proceed without the release of glycol liquid,

3.3.3 Dismantling/Demolition Plan

The Dismantling/Demolition Plan would be implemented after the Hazard
Reduction and Liquid Waste Disposal Plans are complete, except for

ramoval of polyurethane insulation, and disposal of transformer oil and
decontamination wastewaters,
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The use of standard demolition techniques is anticipated, however,

personal protective equipment and clothing will be level B or less as
described in the Health and Safety Plan,

The dismantling and demolition plan for the HBSF is divided into 36
tasks and divided between the responsible parties, the Air Force and
the PMO-RMA. Section 3.3.3.1 identifies the 36 tasks, Subsequent
sections identify a potential division of responsibilities between the
Army and the Air Force.

This division of responsibility was based on the Memorandum of
Understanding (Appendix A). The tasks were chosen to facilitate the
division of responsibility between the U.S. Air Force and PMO-RMA, and
to give a convenient point of reference for cost estimating. An item
not covered by tne division of responsibility is miscellaneous debris,
The debris located inside buildings was assumed to be the PMO-RMA's
responsibility while debris Tocatea outside of buildings was considered
the Air Force's responsibility.

The task sequencing has some flexibility to accommodate unforeseen
field problems or improved productivity. Tasks were divided up to
remove above ground or below-qround items, For simpiicity, pipe
supports and their foundations were considered to be one severable
item. The sequence of the 36 tasks is influenced by the hazard
reduction plan and the hydrazine contaminated wastewater treatment,
both of which can occur simultaneously.

Figure 3-5 shows the general progression of tasks over the HBSF, The
demolition tasks would begin with the removal of above-ground equipment
in the west area, followed by removal of the above-ground equipment in
the east area. Conversely, removal of the at-grade and below-ground
equipment would begin in the east area and conclude in the west area.

To facilitate discussion of the tasks, 32 plates are provided in
Appendix C. The plates have been sequenced to follow the tasks. An
index is provided in Appendix C to cross-reference tasks and plates.
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3.3.3.1

Dismantling/Demnlition Tasks

The tasks are as follows:

1)

2)

3)

4)

5)

6)

8)

9)

10)

3948a

Demolish Building 760 leaving the floor slab which would be
removed with the nonseverable equipment.

Demolish Building 759 l¢aving the floor slab which would be
removed with the nonseverable equipment.

Demolish piping and 8 stanchions between Buildings 759 and
755. Stanchions would be cut at ground level and their
footings removed. The stanchions locations are shown in
Figure 3-4 (Numbers 60 - 67). Remove and crush drums located
near the truck turnaround.

Demolish Building 868 leaving the floor slab which would be
removed with the nonseverable equipment.

Demolish piping and 5 stanchions between the west fence and
Building 755, Stanchions would be cut at ground level and the
footings removed. Stanchion locations are shown in Figure 3-4
(Humbers 71 - 75),

Demplish Building 755 leaving the floor slah which would be
removed with the nonseverable equipment including disposal of
miscellaneous debris located inside the building.

Demolish piping and the 16 stanchions between Building 755 and
the hydrazine loading area, Stanchions would be cut at ground
level and their footings removed. Stanchion locations are
shown on Figure 3-4 {Numbers 76 - 91).

Demolish fire protection piping and 12 support stanchions
located over the railroad loading facility. Support
stanchions are bolted to a concrete slab and hence do not have
foundations. Stanchion locations are shown in Figure 3-4.
Demolish miscellaneous equipment in the hydrazine blender area
including the blender, scrubber, drum filler, loading arms,
and surrounding misceltlaneous debris. (See Tables 3-2 and 3-3
for miscellaneous debris.)

Demolish the railroad loading and truck loading platforms in
the hydrazine blender area.
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22)
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Demolish piping and 28 support stanchians between the
hydrazine blender and the horizontal storage tanks including
removal of stairs, handrails and metal grating attached to the
stanchions. Stanchions are bolted to concrete foundations
which would also be removed. Stanchion locations are shown on
Figure 3-4 (Numbers 7 - 34).

Demolish horizontal storage tank HAS-1, This includes removal
of the fire deluge sprinkler svstem and stripping the

insulation., Dismantiement of tanks is further discussed in
Section 3.3.3.3.

Demolish horizontal storage tank HAS-2, Refer to item 12 for
work description.

Demolish storage tanks US-1 and 2. Refer to item 12 for work
description,

Demolish horizontal storage tank HAS-3, Refer to item 12 for
work description,

Demolish horizontal storage tank CS-1. Refer to item 12 for
work description.

Demolish the fire protection deluge system over tank US-4
(200,000 gal),

Strip pelyurethane insulation from tank US-4 and dismantle.
Dismantlement of tanks is further discussed in Section 3.3.3.3,
Demolish the fire protection deluge system over tank US-3
(50,000 yal).

Strip polyurethane insulation from tank US-3 and dismantle,
Dismantlement of tanks is further discussed in

Section 3.3.3.3. Also remove all above-ground structural
steel, pumps, and piping from the transfer pit.

Demolish and remove the concrete bermed area around tank US-3
and the concrete transfer pit. Rackfill area to gqrade with
noncontaminated soil.

Demolish and remove the concrete bermed area around tank
US-4. Backfill area to grade with noncontaminated soil.

3-39



ol

b i

amORE BMEH ER

s ] e i 1 om— res = ——e o o

o AT

23)

24)

25)

26)
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33)

34)

3948a

e sacm e mrenza

Remove miscellaneous concrete pads and structures: nitrogen
pad, emergency eye wash pad, and the fire protection valve pit
and outside debris, Backfill any remaining depressions with
noncontaminated soil.

Demolish piping and 19 support stanchions connecting tanks
US~3 and 4 to US-1 and 2. The stanchion foundation would be
removed to a depth of 3 feet below the ground surface and
backfilled with uncontaminated soil. Stanchion locations are
shown on Fiqure 3-4 (Numbers 35-53).

Demolish and remove .ne concrete berms around tanks HAS-1, 2,
3, and US-1 and 2. Backfill area to grade with
noncontaminated soil,

Demolish and remove the concrete fire protection valve pit and
backfill with noncontaminated soil.

Remove and dispose of 120 feet of railroad track and ties frem
the hydrazine blender pad. Reimwove the underlying drainage
piping below the pad.

Demolish and remove the concrete slabs for Buildings 755, Bes,
and 759, Remove underlying drainaqge piping below these slabs.
Remove undergraund piping in the east and west areas. This
includes drainage lines, potable water lines, fire protection
lines, and the change house septic tank and leach field,
Figures 3-2 and 3-3 show the location of wastewater drainage
1ines and water supply lines, respectively,

Remove buried conduits located in the east and west areas.
Figure 3-6 shows the location of buried conduits.

Remove above-ground electrical conduits, poles and
transformers located in the east and west areas.

Remove the pavement for the truck turnaround and other
pavement in the west area.

Demolish and remove in-ground concrete tank or waste sump.
Backfill area to grade with noncontaminated soil.,

Detolish and remove the drum storage pad, with underlying
piping and backfill to grade with noncontaminated soil.
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35) Remove the interior chain link fences around the east and west
areas,

36) Remove the exterior barbed-wire fences around the east and
west areas.

3.3.3.2 USAF Respensibilities

Based on the MOU, the Air Force, with some exceptions, is responsible
for the removai of severable equipment consisting of: stcrage tanks;
the above-ground piping and its associated support stanchions; and the
above-ground electrical system including power poles, junction boxes,
and transformers. Additionally, the Air Force would remove portions of
miscellaneous debris. Based on these delineations, the Air Force is
responsible for Tasks 3, 7 through 20, 24, and 31, while the Army is
responsible for the remainder of the tasks.

Above Ground Piping and Support Stanchions

Above-ground piping and support sianchions would be removed in Tasks 3,
7, 8, 11, and 24. In general, piping would be dismantled in 20- to
40-foot sections with cuts being made with an acetylene torch. Piping
would be neatly stacked on a tarped flat bed trailer or in a tarped-end
dump truck to conserve site space. Support stanchions would be cut at
ground level and their foundations removed with a backhoe.

Included with the removal of stanchions, Numbers 7 through 34 is the
removal of all attached handrails, cross-bracing, and grating.

Figure 3-5 shows a sketch of stanchion locations and the corresponding
numbering system used in the design drawings. This includes items
which are "unattached" or lying on the hydrazine area pad such as old
pump motors.
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Task 3 also includes the removal of empty drums or site. Orums would
be crushed on-site using either 2 dozer or a hydraulic drum crusher.
Tabte 3-3 1ists the number and location of drums,

Miscellaneous Debris in the Blender Area

Tasks 9 and 10 describe the removal of equipment and debris in the
hydrazine blender area. To decrease the waste volumes the hydrazine
blender area, air scrubber, drum filler, and loading arms 4211 would be
dismantled, Any miscellaneous debris in the hydrazine area would he
removed. Tnis includes jtems which are “unattached" or lying on the
hydrazine area pad such as old drums or insulation.

Demolition of Storage Tanks

The horizontal and vertical storage tanks would be demolished in
Tasks 12 through 20. All storage tanks have a fire deluge sprinkler
system which would be removed prior to demolition., The deluge system

consists of piping and a support structure which surrcunds the tank,

[t was anticipated that the storage tanks could be dismantled by means
of an acetylene torch, after stripping away the insulation coating.

Horizontal Tanks

After wastewater and insulation removal, storage tanks HAS-1, 2, and 3,
CS-1, and US-1 and 2 would be dismantled by vertically cutting off
their hemispherical ends. The remaining cylindrical sections would be

cut horizontally leaving two sections which can be stacked. If
necessary, the water jacket on the cylindrical tank section may have to

be removed prior to stacking.
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Yertical Tanks

After wastewater removal, insulation remaval and tank cleaning, the
tank 1lids for US-3 and 4 would be cut and removed in one section to a
ground-level work area. The lids would then be cut into 8-foot wide
strips to fit onto the transport vehicles. The cylindrical sides of
the tanks would be cut into 8 feet wide vertical strips, Tank US-3
wot1d be cut into nine strips and US~4 would be cut into 12 strips.
These strips can be stacked horizontally to minimize volumes for
removal and transportation to disposal. Tank floors would be
disassempled using the procedures outlined for the 1ids,

Above Ground Electrical System

The removal of the above-ground electrical svstem is described in
Task 31. Tnis task includes deenergizing the =2lectrical system, ard
the removal of conduit, junction boxes, poles, wire, and transformers
in the east and west areas. Disposal of the transformer is further
discussed in the Hazard Reduction Section 3.3.1,

3.3.3.3 U.S. Army Responsibilities

Based on the MOU, the Army is responsible for removal of the
nonseverable equipment including buildings, concrete bermed areas,
building floor slabs, equipment pads, underground piping, underqground
conduits, and fencing. In addition, the Army is responsible feor the
removal of some above-ground piping and support stanchicns. Based on
these delineations, the Army is responsible for Tasks 1, 2, 4, 5, 6,
21, 722, 23, 25 through 30, and 32 through 36,

Cemolition of Buildings

Tasks 1, 2, 4, and 6 describe the demolition of Buildings 760, 754,
755, and 868. Before demolition, any liquid wasies in these buildings
would be removed in accordance witt the hazard reduction and Yiquid
waste handling/disposal plans.

3948a
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Mechanical items containing 1iquids are located mainly {in the change
house and include the heat exchanger, water heater, and expansion

tanks. Prior to demolition, these items would be removed and their
contents drained or flushed with compressed air and disposed of during
11quid waste handling/disposal.

Buildings 760, 759, 755, and 868 would be demolished using conventional
construction equipment. Building debris would be compacted using heavy

equipment to reduce void spaces prior to disposal. Buildings 759 and
760 are modularly constructed metal structures. The buildings would be
taken apart piecewise to generate minimum debris volumes.

Pipe Supports and Associated Piping

Task 5 deals with the removal of stanchions 71 through 75 located
between the west fence and Building 755, Pipe stanchions would be cut
at ground level and their foundations removed with a backhoe.

Concrete Berms, Pads, and Pavement

The removal of the concrete berms around the storage tanks, the
building and equipment pads, and the paved areas is described in

Tasks 21, 22, 23, 25, 28, 32, and 34, Berm walls, floor slabs, and
pavement would be demolished and removed with conventional construction
equipment. Soil beneath the floor slabs and pavement would be tested
for hydrazine fuels and NDMA contamination and removed if

contaminated. Drainage piping located beneath floor slabs and pavement
would also be removed. Bermed areas would be backfilled with
uncontaminated soil and 1ightly compacted.

Valve Pit

Task 26 fs the demolition of the fire protection valve pit. The fire
protection system for the HBSF would be shut down. Piping and other
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mechanical equipment would be taken out before demolition of the
concrete structure., After removal of the concrete debris, the pit
would be backfilled and compacted.

Railroad Tracks

The removal of the railroad tracks from the hydrazine loading/blending
area is described in Task 27. Approximately 120 feet of railroad
tracks and ties would be removed from the hydrazine blender slab. Both
air monitoring and soil sampling would be performed in accordance with
the Health and Safety Plan and QA/QC requirements. No provisions are
made in the decommissioning plan for replacement of the tracks.

Underground Piping

Task 29 is the removal of underground piping in the west and east
areas. All pumps or shutoff valves would be secured to isolate the
underground piping. Piping includes drainage lines, potable water
1ines, fire protection lines, and the change house septic tank. The
change house septic tank and its associated piping would be removed

along with its tile leach field. Piping would be excavated using a
backhoe.

The drainage piping would be inspected for holes or leaky joints upon

removal. Sampling would be done where contamination is suspected.
Both the health and safety plan and the quality assurance and quality

control plans would be followed for air monitoring, visual inspection
of deterjorated piping, or soil sampling for hydrazine fuels or NDMA.
Any contaminated soil would be removed and the trench backfilled.

Underground Conduits

Task 30 1s the removal of underground conduit in the west and east
areas. Conduit locations are shown in Figure 3-5. In general,

3948a
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conduits are buried close to the ground surface and should be removed
with a minimal amount of excavation after deactivating th~ ~lectrical
system,

In-Ground Concrete Tank

Task 33 is the removal of the in-ground concrete tank. Ouring most of
the decommissioning plan, the tank can be used to collect and store
wastewater, Before demolition the wastewater in the in-ground concrete
tank would be removed and disposed of as described in the Liquid Waste
Handling/Disposai Plan. 7ue in-ground concrete tank would be
demolished, concrete removed, and the area backfilled. Both air
monitoring and soil sampling would be performed in accordance with the
Health and Safety Plan and QA/AC requirements.

Fencing
Tasks 35 and 36 are the removal of the interior and exterior fences
around the west and east areas. Ftencing would be rolled after removal

for disposal. Fence posts would be removed and bundled for dispasal.

3.3.4 50lid Waste Handling/Disposal Plan

Khile dismantling/demolition is in progress, s01id waste would be
generated fcr disposal. To aveid multiple handling sveps, the
demolished materials would be 1oaded into transport tr:.'ers for
dispnsal at a permitted hazardous waste Tand dispasal facility. The
solid waste handling/disposal plan describes the recommended options
for HBSF solid waste hanaling and disposal.

Two options were evaluated for solid waste disposai: on-site and
off-site disposal facilities. Since the decontamination of the HBSF
solid wastes cannot completely confirm the elimination of the
carcinogen NDMA| all HBSF solid wastes are considered to be hazardous

weste for disposal. On-site disposal of solid waste was not considered

a fegsible alternative because there are no permitted hazardous waste
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tand disposa’ facilities located at RMA. Permitting of a land disposa’
facility was not considered because of the relatively small amount of

debris generated from decommissioning operations (less than 3,000 cubi
yards).

Table 3-9 1ists the closest known permitted hazardous waste landfills
along with their corresponding distance from Denver. Based on work
completed in the January 1984 "Decontamination Assessment for rLand and
Facilities at RMA" (RMACCPMT 1984/RIC 84034R0l), transportation by rai’
is more economical than public highway for distances greater than 400
miles. Since few of the six facilities listed in Table 3-9 are known
to have direct access to railroad unloading facilities, railroad
transportation would be limited to piggy-backing trailers to the
nearest unloading facility.

Regardless of whether soiid wastes are shipped via rail or public
highway, they would be hauled in 25-ton rear dump (gondola) traiiers or
on flathed trailers. The tractor and trailer have a tare weijght of
approximately 36,000-pounds with a capacity for 50,000-pounds of
waste. The Colorado Department ¢f Transportation has an 80,000-pound
gross vehicle weight limitation for the transport of hazardous wastes
(CSP 1986). Based on this limitation, trailers can haul 44,000-pounds
of waste with an effective volume of about 20 cubic yards,

The Gondola or flatbed trailers are recormended for hauling snlid waste
debris because they can be more easiiy lined and tarped. In addition,

these trailers are constructed to handle the impact lcading associated
witnh demoiition work,

To minimize the risk associated with transportation and possible spreac
of NDMA.contaminated materials, the solid wastes would be shipped in
double-lined trailers. Liner materials, commonly 10 to 20 mi]

polyethylene sheets, would be used to wrap the solid wastes. After

39454
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TABLE 3-9
HAZAROOUS WASTE DISPOSAL SITES

Location

Operator

Miles from
Denver

Grassy Mountain,
48 miles east of
Wenaover, UT

Gradview, 1D

Beatty, NV

Kettleman Hills, CA

Arlington, OR

U.S. Pollution Control

tnvirosafe Services
of ldaho, Inc.

U.S. Ecology
Chemical Waste Management

Chem-Securities, Inc.

635

951

800
1,288

1,132
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1oading, the trailers would be covered with a heavy duty tarp to

protect the liners. Trailers would be double-lined to reduce trailer
cleanup and maximize waste isolation during transportation,

Solid waste was estimated using two units of measurement. Metal items
were estimated on a unit weight basis because of the possibility of
exceeding highway weight restrictions before a haul truck has been
completely filled. Building debris, on the other hand, has a Tower

unit weight compared to metal items which would result in haul trucks
being filled before the weight restriction is met.

Metal weights can be conveniently converted into a unit volume by
dividing by the unit weight of steel (490 1b/ft3) and multiplying by

an expansion factor of 2 to 7 depending on the bulkiness of the steel
and how tightly it can be packed. This volume could represent an
additional 70 to 250 cy to the total solid waste reported in Table 3-10.

Building debris and other items were estimated on a unit volume basis.
A swell factor of 1.5 or 2.0 was used to calculate the expanded volume
after demolition. The 1.5 factor was applied to concrete pads, walls,
footings, and paved areas, while a 2.0 factor was applied to building
debris and other miscellaneous "tems. Volumes of electrical cables and
conduits were estimated on a linear-foot hasis after being vcolled on a
spool for disposal. Miscellaneous items such as the blender, heat
exchanger, and scrubber would be dismantled prior to disposal. Volumes
listed in the waste inventory reflect the dismantled volumes.

Sased on the summary of solid waste quantities presented in Table 3-10,
there are approximately 470,000 pounds of metal and 2,500 cubic yards

of debris generated from decommissioning operations at the HBSF, Using
a 44 ,000-pound of solid waste payload with a 20-cubic yard trailer,
there would be approximately 11 loads of metal debris and 127 loads of
other debris. 1In total, approximately 140 trailer loads of debris,
approximately 115 Army loads and 25 Air Force loads, would be required
for transporting the solid wastes to an off-site land disposal facility.

3348a
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TABLE 3-10

SUMMARY OF SOLID WASTES

Responsi- Metal Expanded Volume
Item Table ability (ibs) (cy)
Demolition debris
west area 3-1 A 6,154 1,821
3-1 AF 204,801 168
Demolition debris
east area 3-2 A --- 403
3-2 AF 174,371 75
Piping - west area 3-4 A 13,462 35
3-4 AF 41,291 -—-
Piping - east area 3-5 A 9,911 21
3-5 AF 17,236 -
Asbestos - insulation 3-6 A - 1.
3.6 AF - 12.
Subtotal A 29,527 2,281
AF 437,699 246
Taotal 467,226 2,537
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3.3.5 Site Restoration Plan

The site restoration plan is divided into the closure plan and
postciosure care. The closure plan deals with the decontamination ani
removal of equipment and subsequent revegetation of the HBSF after tne
demolition debris and solid wastes are removed. Postclosure care deals
with vegetation maintenar .2,

The first step of the closure plan is uecontamination and removal of
the equipnent decontamination area at the east end of the HBSF upon
completion of demolition facilities and removal of solid wastes from
thi. area of the facility. Procedures are discussed in Section 3.4.2,
Support Facilities and Work Zones. The wastewater generated from the
process would be directed to the evaporation pond discussed in

Section 2.7. The removal cof the west end equipment decontamination

area would follow once the dismantling/demolition of the east end is
completed.

Following removal of equipment from the west and east end of the HBSF
and removal of any contaminated soil, the disturbed areas in the HBSF
including the roads and areas previously covered with concrete or
pavement would be disked and reseeded.

Minimal post closure care would be required at the HBSF since all
contaminated materials would be removed. Vegetated areas should be
monitored long enough to ensure a fully developed grass cover., The
vegetated area may be watered to maintain the grass cover. Any ground
water contamination identified in Task 11 would be subjected to the

arsenal-wide ground water cleanup program,
3.4 DECOMMISSIONING EQUIPMENT AND SUPPORT FACILITIES

The decommissioning process requires the coordination of equipment,
support facilities, and skilled personnel. This section describes

equipment and support facilities requirements., A description of

3943a
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skilled personnel recommended for the HBSF site cleanup work is in
Section 3.5 - Decommissioning Site Cleanup Personnel.

3.4.1 Equipment Requirements

The equipment requirements for the decommissioning plan are presented
for each of the five decomissioning work plans:

0 Hazard Reduction Plan

- 1 Air compressor (185 cfm)

1 Portable sump pump (50 gpm low head)

2 Portable tank cleaning pressure washers (100 to 400 psi)
- At least two chemical feed pumps (0-5 gpm and greater than
5 gpm)
- Transfer pump and at least 500 feet of 3-inch industrial hose
- Water truck
- Pickup truck, F-150 or equivalent (supervisor pickup)
- Fork 1ift 6,000-1b capacity
- Scissors manlift SM 428
- Health and safety equipment describhed in Section 3.7
- Flatbed truck, F-630 or equivalent

0 Liquid Waste Handling and Disposal Plan
- Same as Hazard Reduction
o Demolition/Dismantling Plan
- Air compressor, 185-cfm
- Bulldozer, Caterpillar D-8 or equivalent

- Wheel loader and back hoe, JD 510 FEL/B-H 0.5-cubic yara bucket
or equivalent
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- Tracked pipe layer, Caterpillar 955 FEL 2-cubic yard or
equivalent

- Crane, Grove RTS518, 18-ton or equivalent

- Water truck

- Pickup truck F-150 or equivalent

- Flatbed truck F-600 or equivalent

- Forklift 6000

- Scissor manlift

- Health and safety equipment as described in Section 3.7
0 Solid Waste Handling/Disposal Plan

- Wheel loader and backhoe

- Crane, 18-ton

- Forklift

- Water truck

- Pickun truck, F180 or equivalent

- Flatdeck/flatbed, F-600 or equivalent

- Demolition 25-ton end-dump or flathed 35-cubic yard
trailer and tractor

0 Site Restoration Plan

Wheel loader and backhoe
Seed drild
- Disc

Demolition 25-ton end-dump trailer and tractor,

The equipment list is develored as a preliminary assessment of
decommissioning equipment for the dismantling and demolition work.

This equipment provided the basis for the preliminary cost estimate for
the complete decommissioning assessment,
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3.4.2 Support Facilities Requirements and Work Zones

Regardless of the level of protection chosen to perform the various
phases of work, the HBSF would be divided into three work zones:
exclusion, contamination reduction, and support. The exclusion area is
the contaminated area and may require level B personal protective
equipment. This zone includes the inner HBSF fenced areas and about
20 feet on either side of the west to east overhead pipeline as shown
in Figure 3-7. The contamination reduction zone ‘s the transition
between the exclusion and support zones,

During site mobilization, the utilities systems and support facilities
would be built up in the support and contamination reduction zones.
Required utilities include water, power, heat, telephone, sanitary, and
decontamination wastewater disposal. The support facilities are as
follows:

0 Temporary utilities

0 Field office, decontamination, and storage facilities
0 Wastewater disposal facilities

0 Other liquid waste disposal facilities

The temporary utilities assignment tn the west and east ends of HBSF is
important to the location of the support facilities. The main support
and decontamination facilities would be located in the west end on ihe
north side near the existing support trailers. This site has the
advantage of power access, as it is tied into an existing support
t-ailer. The telephone lines, fire protection water, and potable water
are within 500 feet of the proposed site of support and decontamination

facilities. A primary rcadway runs next to the existing support
facilities.

A decontamination area would alsc be located at the east end of the
HBSF at the south entrance to the fenced area to facilitate operations

39484
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in this area. This location is near potable water and fire protection
water systems, power, a tertiary roadway, and wastewater drairage lines
with cleanouts. The drainage lines could be used to drain
decontamination waters to the in-ground concrete tank for temporary
holding,

Other utilities useful to the HBSF area are described in the Master
Plan Basic Development Maps Sheets 35 to 46, Drawing Humber 18-02-01
(COE 1984):

0 General Site Area Sheet Map 35

o} General Road and Recreation Sheet Map 36
0 General Railroad Map 37

0 General Water Map 38

0 General Sanitary Sewer Map 39

0 General Contaminated Waste Map 40

0 General Heating Map 41

0 General Gas Map 42

) Gercral Compressed Air Map 43

0 General Electrical Map 44

0 General Telephone Map 45

0 General Storm Drainage and Tree Cover Hap 46

The field office, main decontamination area, and maintenance and

storage areas would be located on the north side of the west end of the
HRSF as shown in Figure 3-7.

The field office and storage trailers would require at least a 60 feet
by 210 feet area for as many as three trajlers. The three trailers
would include the field office for site manac ment and two trailers for
aquipment, supplies, and sample storage. The field office would have
electric power supplied from the existing power lines, air conditioning
and heat, telephone, potable water supply, and sanitary wastewater
facilities. The additional trailers would have power to operate the
1ights, air conditioning and heat, and refrigeration equipment for
sample storage. The decontamination facilities would include a trailer

3948a
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with contaminated side dressing room, shower and hand washing room, and
ciean dressing roem. These facilities would be provided with water,
power, heat, phone, and wastewater utilities. There would also be
equipment and personnel decontamination areas as shown in Fiaqure 3-7.
Plastic liners would be placed in the decontamination area to collect
rinse water and drain to the evaporation pond for disposal. The west
to east end overhead pipeline demolition/dismantliing operation would
use either the west or east end decontamination facilities.

Support facilities at the east end of the site would be limited to
vehicle, equipment, and personnel decontamination equinment.
Decontamination water generated at this area would he collected in

basins using plastic tarps, and may be drained to the inground concrete
tank,

During the demobilization phase, the support facilities would be
removed. This would be accomplished by & seven step nrocess:

o} Decontamination and remnval of equipment from the HBSF east
end;

o} Removal of the HBSF east end decontamination area;

0 Disc and seed the backfilled areas of the HBSF east end area;

0 Decontamination and removal of equipment from the HBSF west
end;

0 Disc and seed the backfilled areas and demolished roadway
areas of HBSF west end and west to east overhead pipeline
areas;

) Removal of nonessential support trailer and utilities;

0 Removal of the last support trailer and utilities.
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The removal of the east end and west end decontamination area would be
as follows:

0 The decontamination area would be allowed to evaporate to
dryness,

0 The east end decontamination area would be removed near the
end of the dismantling/demolition plan folicwed by west end

area at the end of the solid waste handiing/disposal for this
area.

0 The decontamiration area 1iner would be rolled up and disposed
of off-site.

0 The decontamination area would be backfilled, araded, and
seeded.

Upon completion of the soven-step process of demobilization, the HBSF
! equipment, facilities and piping removal, and site cleznup would be
: considered complete.

3.5 DECOMMISSIONING PLAN PERSONNEL

To operate and handle the wastes generated during the decommissioning
plan, both skilled supervisory staff and laborers would be required,
These personnel would be trained in all applicable hazardous waste site
nealth and safety procedures.

The personnel would be managed to support the seven basic work plans
for decommissioning the HBSF. These plans are concerned with:

0 Hazard reduction

o] Liquid waste handling/disposal

0 Dismantling/demolition

0 501id waste handling/disposal
3948a
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0 Site restoration
o Health and safety
0 Quality assurance/quality control

A suggested arganization chart for site personnel is presented in
Figure 3-8, The project would require up to about 20 persons to
execute the work plans., Sections 3.5.1 to 3.5.6 describe the
qualifications of the personnel required for each of the seven work

plans.

3.5.1 Hazard Reduction Plan Personnel

Hazard reduction activities would require a foreman, small ecquipment
operator and two to four certified asbestos workers and experienced
hazardous material handlers. These personnel would reduce hazards from
NDMA, asbestos, miscellaneous organic liquids, and PCB filled
electrical equipment, as well as remove polyurethane insutation. The
personnel would work to reduce personnel protective equipment and
clothing requirements. Hazard reduction personnel could be used for
both hazard reduction and liquid waste 4ispcsal tasks.

3.5,2 Liquid Waste Handling/Disposal Plan Percsnnel

Hazard reduction personnel would handle and dispose of liquid wastes
including NDMA-contaminated wastewater, miscellaneous organic liquids
and PCB contaminated electrical equipment. This work would require 4
foreman and 2 to 4 trained hazardous material handlers to operate
pumps, wastewater treatment works, liquid transfer and drumming
operations.

Miscellaneous 1iquids would be reused, where possible, Laboratory
packed drums would be used for the disposal of the materials not reused

or evaporated. The removal of PCB contaminated fluids would occur
tater in the project to better utilize the existing on-site power
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supply. The involvement of these personnel in the decommissioning plan

would conclude with the completion of 1iquid hand1ing and treatment
efforts,

3.5.3 Dismantling/Demolition Plan Personnel

Performance of demolition activities would require an operator foreman
and a labor foreman, as well as at least three equipment operators for
a crane, dozer, and back hoe. Additionally, two or three general
laborers and a pipe layer would be needed to complete the work.

3.5.4 Solid Waste Handling/Disposal Plan Personnel

The solid waste handling/disposal plan personnel would include a
foreman, equipment operators, and a general laborer. These personnel
would come from the dismantling/demolition work crews to load transport
vehicles with solid wastes and cover these vehicles with tarpaulin.

Site restoration efforts would begin upon completion of loading and
disposing of solid wastes from the dismantling/demolition work.

3.5.5 Site Restoration Plan Personnel

Preliminary site restoration would include grading and filling of site
depressions or excavations created by the dismantling/demolition work
and solid waste removal. Clean fill would be used to fill depression
such as the decontamination areas and HBSF underground utilities
removal. Final site restoration activities would include disking and
seeding the backfill areas of the demolished HBSF and restoration of
the decontamination areas and evaporation pond. It is expected that

these activities can be accomplished by a foreman, equipment operator,
and general laborer.

These activities would be done with standard equipment and the lowest

level of personal protective clothing justified by the health and
safety monitoring.
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5.5.6 Miscellaneous Administrative, Quality Assurance/Quality Control
Plan and Health and Safety Plan Personnel

As shown in Figure 3-8, the contractor's corporate hazardous waste
program manager, health and safety officer and quality
assurance/quality control officer would participate in decommissioning
the HBSF. The government's HBSF decommissioning administrative staff
would include part-time participation of DOD contracting officers from
the U.S. Army and U.S, Air Force. The contracting officers would be
supported by a project manager with a full-time on-site inspector as
well as health/safety and QA/OC technical support staff. The function
of both the contractor's and government's administrative personnel is
to assure the safe decommissioning of the HBSF and the proper treatment
and disposal of solid waste which had potential contact with NDWA or
hydrazine fuel wastes.

The corporate health and safety officer would be supported by a
full-time site health and safety officer, and a certified industrial
hygienist, The site health and safety officer may use an industrial
hygiene technician or sampling technician to assist in personnel
monitoring, and site surveys for ashestos and NDMA.

3.6 QUALITY ASSURANCE/QUALITY CONTROL PLAN

The QA/QC plan is a generic description of what would be included in
the project specific quality assurance/quality control plan for the
HBSF decommissioning plan. The quality assurance/quality control
function is primarily a check and audit on field and laboratory work to
ensure proper hazardous material and waste sampling, chemical anmalysis,
handling, treatment, and disposal practices. Also included in the
QA/QC plan would be inspections and audits of dismantling, demolition,
transport, and other decommissioning activities. The QA/QC plan would
be directed by compliance with the RMA Project Quality Assurance Plan
and a project specific plan for HBSF decommissioning.
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3.6.1 QA/QC Plan for Sampling and Analysis

3.6.1.1 Ccmpliance with RMA Project Quality Assurance Plan (ryar)

Decomrmissioning personnel would adhere to and comply with the
established QA/QC requirements of the Rocky Mountain Arsenal Project
Quality Assurance Plan, presented as Volume Il of the Procedures Manual
to the Technical Plan (Ebasco 1985b), This plan presents generic QA/QC
requirements for all RMA tasks and describes the application of PMO
procedures to monitor and control field and analytical efforts, data
acquisition and design at RMA,

3.6.1.2 Project Specific Contractor Quality Control Plan (COCP) for
Sampling and Analysis

The HBSF decommissioning prime contractor (contractor) would prepare a
CQCP according to the following detailed instructions. The CQCP would
describe in detail exactly how the contractor would collect and analyze
samples during the decommissioning according to the sixtcen (16) basic
comporients listed below {USEPA 1983, Ebasco 1985b).

1. Title Page - with provision for approval signatures
2. Table of Contents
3. Project Description
4, Project Organization and Responsibility
5. Quality Assurance Objectives for Measurement Data
6, Sampling Procedures
7. Sample Custody
8. Calibration Procedures and Frequency
9. Analytical Procedures
10. Data Analysis and Reporting
11. Internal Quality Control Checks
12. Performance and Systems Audits
13. Preventative Maintenance
3948a

3-64



v AL 1 g A

—— e gy paed BHERD Lt L3 ] e

14. Procedures for Assessing Data Revision, Accuracy,
Completeness, Representativeness, and Comparability

15, Corrective Action

16. Reports

Each of the above sixteen components must be included in the CQCP. The
CQCP must be approved by the Contracting Officer, with technical staff
review, before the Contracting Officer authorizes the contractor to
work on the HBSF decommissioning. The CQCP must be approved in
accordance with the requirements of this section, Additionai
analytical testing, if deemed necessary for safety reasons by the
Contracting Officer or contractor's site Health and Safety Officer, may
be required. A1l analytical results must be reviewed and approved by
the Contracting Officer or his technical support staff before
contaminated inventory, soil and wastewaters are removed from the

site. Details of the 16 components of the sampling and analysis QA/QC
plan are presented in Appendix D.

3.6.2 0A/QC Plan for Uecommissioning Activities

The prime contractor would be responsible for preparing a QC/CC plan
for the decommissioning activities. The plan would include provisions
for ensuring that the evaporation pond is constructed according to the
design specifications and inspected according to operation procedures;
the treatment and removal of wastewater and other hazardous liquids are
consistent with the hazard reduction plan; asbestos and PCB-containing
materials are removed and disposed according to safe handling practices
and regulations; above-ground structures and equipment are removed;
undérground piping and other non-severable equipment are removed;
proper health and safety procedures are followed throughout the
decommissioning; decontamination of vehicles, eguipment, and protective
gear is adequate; manifests are completed for shipments of hazardous

waste; and the site is closed and restored.
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The format for the QA/QC plan for decommissioning would be similar to
that used for the sampling and analysis QA/QC plan. Components 5
through 14 1isted for the sampling and Analysis plan in Section 3.6.1.2
would be replaced by the corresponding operations for the specific
decommissioning activity. The Contracting Officer must approve the plan
and may require changes to the plan if it is deficient.

3.7 HEALTH AND SAFETY PLAN

3.7.1 Purpose

The purpose of this section is to describe the requirements for a
Health and Safety Plan (HASP) covering the hazards associated with the
decommissioning plans. The need for a HASP is dictated by the
contamination of the site with its hazardous chemicals; the presence of
asbestcs containing materials in the structures; the hazard associated
with the construction and demolition activities of the decommissioning
plan; and the monitoring of hazard reduction and site restoration work.

Previous cleanup activities discussed in Section 1,3.6 have reduced the
nazards associated with the process chemicals and bypruducts used at
the HBSF, It is believed that the continued presence of HNDHA in
groundwater, in wastewater and as a product of the oxidation of sources
of UBMH remains a potential hazard. The demolition of friable and to a
much lesser extent nonfriable asbestos containing material would also
pose a potential health hazard., Typical construction activities also
have inherent risks which must be minimized. These activities include
heavy equipment operation, welding, cutting, and materials handling,
They may be more hazardous than usual since most of the operations may
be conducted in level B protection,

3.7.2 General Requirements

The contractor would be responsible for developing a HASP which would
ensure the protection of the health and safety of employees, visitors,

3948a
3-66



2

T

Same

Meaman o

P | SRS SR po - smarw e Pl

|

RMA officials and other contractors on the site. The HASP would also
ensure compiiance with all state, federal and U.S Army occupational
health and safety regulations. The HASP must be developed
incorporating the guidance provided by EPA's standard operating safety
guides for hazardous waste site activities (USEPA 1984d), The format
for the HASP must follow the format of Health and Safety Plan for Rocky
Mountain Arsenal (Ebasco 1985c; Ebasco 1986).

The HASP would require an assessment of the hazards posed by the
conditions of the site and the activities of the deccormissicning plan.
These hazards should be addressed in a manner which allows for the
efficient implementatian of the decormissioning and at the same time
protects the health of those people involved. The centractor should
anticipate that many of the activities would require level B
protection. In fact, all activities within the exclusion zone would
require at least level B protection until it is cleariy demonstratedy
that another level of protection is acceptable. Samples from the air
and other media may be analyzed after the hazard reduction activitiss
are complete to determine if the level B protection requirement nay be
downgraded. Samples would also he analyzed atter deccrmissioning and

restoration to determing if ricks reomain from NDMA or other hazardous

PR
Li
material exposures.

Specific requirements of the HASP are discussed in Appendix E.
3.8 SCHEDULE

A preliminary schedule for the decommissioning plan, initiated at
mobilization of construction activities, is presented in Figure 3-9.
This schedule does not show time required for detailed engineering,

specification preparation, or contractor procurement.

A mobilization period of a montn and half is used to install the
wastewater treatment system, set up support facilities and obtain the

proper supplies and equipment. This period of time is followed by the

3048a
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implementation of the hazard reduction plan and NDMA wastewater
treatment with tasks interspersed over a 3 to 4 month period. The
assumption of Level B personal protective equipment has been used in
the scheduling. As a result, scheduling reflects slower progress than
would occur with standard demolition practices. The hazard reduction
and 1iquid handling and disposal activities generally occur before the
dismantling/demolition activities. The solid waste handling work
begins with asbestos abatement and polyurethane insulation waste
handling. This work concludes about six months later with the roll up
of the west and east end decontamination area at the end of the
preliminary site restoration period.

The west end decontamination facilities would be dismantled once all
wastewater from the decommissioning efforts has been treated. The

remaining site closure activities of grading, disking and seeding the
HBSF area would begin as final demobilization of the remaining project
equipment proceeds. The site closure activities are projected to end
in the ninth month of the project. Any unforeseen delays or
significant increases to the wastewater inventory volumes could delay
the completion of site restoration until the next construction season.

3.9 PRELIMINARY COST ESTIMATE

A preliminary cost estimate was developed for each of the five
decommissioning plans, project expenses, and overhead costs. The
estimate reflects an order of magnitude estimate of -30 to

+50 percent. The assumptions used in developing the cost estimate are
1isted in Table 3-11 and the estimate is summarized in Table 3-12,

Each major cost item has its own separate contingency factor to reflect
the uncertainty associated with the estimate. A preliminary estimate
of the potential distribution of these items between the Army and Air
Force is provided. This potential distribution was based on the

quantity of material handled and the nature of the expense (refér to
Section 3.2).
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TASBLE 3-11

COST ESTIMATING ASSUMPTIONS

The hazard reduction, liquid handling/disposal,
dismantling/demolition, solid waste handling/disposal plans, and
the preliminary site restoration labor costs are based ¢n the need
for workers to be in Level B personnel protective equipment. The
use of Level B equipment yields a 0.3 production rate compared with
standard nonhazardous demolition work,

Liquid disposal is based on treatment of the NOMA wastewater with
UV oxidation using either ozone or hydrogen peroxide.

Other miscellanecus liquids are estimated at about 4,700 gallons of
ethviene glycol, PCB liquids and lab packed paint, lacquer and
other miscellaneous 1iquid wastes. These liquid wastes would be
incinerated offsite at 30.22/pound, The waste would be transported
to Chicago from Denver in two truck loads at 33,750/10ad.

Solid waste transportation and disposal cost estimates are based on
delivery to the Grassy Mountain, Utah, hazardous waste landfill at
$100/ton transportation cost and $140/ton or $140/cubic yard
disposal costs. The solid waste inventory is estimated at
approximately 235 tons metal and 2,500 tons debris at approximately

one ton per cubic¢ yard.

Ho NDMA contaminated <0il was detected based on the RMA Task 11
contamination assessment report. For purposes of the RMA Task 34
cost estimate, only potentially contaminated soils under tank US-4

are included in this estimate.

Costs are based on 1987 dollars.
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TABLE 3-12
PRELIMINARY COST ESTIMATE FOR THE DECOMMISSIONING OF THE HBSFL/

Hazard reduction $29,000
- Contingency and other indirect expanse {30 percent) __ 9,000
Subtotal $38,00C

Army (0Q) Air Force (100 percent) § 38,000
Liquid waste handling and disposal $270,000
- Contingency and other indirect expense (20 percent) 54,000
Subtotal 3324,000

Army (10 percent) 832,000 Air Force (90 percent) $292,000

Dismantling/demolition $240,000
- Contingency and other indirect expenses (30 percent) 72,000
Subtotal £312,000

Army (33 percent) %103,000 Air Force (67 percent) $209,000

Solid waste handling and disposal 8675,000
- Contingency and other indirect expenses (30 percent) 203,000
Subtotal $878,000

Army (89 percent) $781,000 Air Force (1l percent) £97,000

Site restoration 220,000
- Contingency (20 percent) 24,000
Subtotal 224,000

Army (50 percent) 812,000 Air Force (50 percent) $12,000

Project expenses 3145,000
- Contingency (20 percent) 29,000
Subtotal $174,000

Army (50 percent) £87,000 Air Force (50 percent) $87,000
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TABLE 3-12 (Continued)
PREL IMINARY COST ESTIMATE FOR THE DECOMMISSIONING OF THE HBSEL/

Overhead expense $650,060
- Contingency (20 percent) $120,000
Subtotal $780,000

Army (50 percent) 390,000 Air Force (50 percent) $390,000

Estimated manhours for
decommissioning HBSF: 12,000

Project total %2,530,000
Army 21,405,000
Air Force 33,125,000

1/ Cost estimates are based on 1987 dollars,
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The hazard reduction estimate includes the costs of rinsing and washing
of tanks and piping, approximately 14 cy of asbestos waste removal,
polyurethane insuiation removal from both vertical and horizontal
tanks, ethylene glycol removal from the HBSF west end horizontal tank
Jjackets, heat traced piping and ethylene glycol heat exchangers;

100 gallons of PCB fluid from electrical transformers and four drums
worth of lab packed miscellaneous liquids. The cost of implementing
the hazard reduction plan was assigned to the A&ir Force because the
large majority of 1iquids that require troatment are associated with
severable equipment, which is the responsitility of the Air Force,

The 1iquid waste handling and disposal estimate was based on the
treatment of approximately 225,000 gallons of NDMA wastewater and
decommissioning rinse waters, and approximately 4,700 gallions of
miscellaneous 1iquids. The liquid waste handling/disposal plan cost
was distributed 10 percent to the Army and 90 percent to the Air Force
since nearly all of the wastewater is contained in severable equipment.

The dismantiing and demolition plan cost estimate was based on the

36 tasks (described in Section 3.3) that generated approximately

235 tons of metal and 2,530 loose cubic yards of debris. The
distribution of costs used is 33 percent to the Army and 67 percent to
the Air Force. A 30 percent contingency was applied to reflect the
uncertainty associated with hazardous waste demolition work.

The solid waste handling and disposal costs are the most expensive
elements of the decommissioning plan. This cost is based primarily on
the shipment and disposal of approximately 235 tons of metal and

2,500 loose cubic yards nf debris as hazardous waste. For cost
estimating purposes, the waste was assumed to be taken from Denver,
Colorado, to the Grassy Mountain, Utah, hazardous waste landfill. The
cost for solid waste handling/disposal was estimated at 2878,000 with
the Army's share at 89 percent and the Air Force's share at

11 percent. This distribution is due to large volume of nonseverable
debris that is the Army's responsibility. A 30 percent contingency was
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applied to solid waste handling/disposal to cover the uncertainty
asscciated with estimating the final volume of demolition debris and
the potential for modest additional amounts of contaminated soil that
may have to be landfilled.

The HBSF site restoration plan cost estimate includes backfiiling,
disking, seeding, and other site restoration exclusive of evaporation
pond area restoration. A distribution of 50/50 Army and Air Force was
assigned because the site restoration is an overall project task.

Project expenses are associated with project supplies, mobilization and
demobilization expenses and hazardous material/waste site training,
This cost would be distributed 50/50 to the Army and Air Force because
these expense items will apply to all project activities.

Overhead expenses are associated with general expenses, project
supervision, and job office expense. Project supervision would include
the onsite project manager, health and safety officer and quality
assurance engineer or scientist. General expenses include utilities,
insurance, home office overhead, bonds, and contractor profit. A
distribution of 50/50 between the Army and Air Force is shown because

these expenses are common to the entire project.

The total estimated cost for the HBSF decommissioning plans, project
expenses and overhead expenses 1s $2,530,000. The Army's portion of
this cost is estimated to be 31,405,000 with the Air Force's portion at
31,125,000, This cost is an order of magnitude estimate considered to
be within -30 percent and +50 percent of the actual costs that would be
incurred. A preliminary manhour estimate for this decommissioning work
is approximately 12,000 hours exclusive of 1iquid waste and solid waste
transport and disposal labor requirements.

The cost estimates were based on the assumption that level B protection
would be required for all activities. 1f the protection level were to
be downgraded, costs would be reduced primarily for the dismantling/

demolition, solid waste handlirg, and the preliminary site restoration
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activities. However, the major cost items such as solid waste
transport and disposal and project overhead would not be significantly
affected. The impact of downgrading the level of personnel protection
would be relatively small because the effected costs only amocunt to
about 25 percent of the total project cost.
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APPENDIX A

MEMORANDUM OF UNDERSTANDING
BETWEEN
THE PROGRAM MANAGER FOR KUCKY MOUNTAIN
ARSENAL CONTAMINATION CLEANUP
AND
HEADQUARTERS, AIR FORCE LOGISTICS COMMAND



(P et
DEPARTMENT OF THE ARM) (S e

PROGRAM AWNALER, ROCKY MOUSTAIN ARSENAL CONTAMINATION CLEANL?

AQFRCFEN BPROVING GHROUND. MARYLAND 21010-%a0!

ageLr 10
ATILNTION OF

NI =P - 9,5 Jutl 132

SURTECT:  Status of llydrazine Facility Dismantlement at 1A

Departinnt of the Air Force

Headcparters Air Force Logistics Command

ATiH: DEPV

Wright-Fatterson Air Force Base, OH 45433-5001

1. The atiached Memorandum of Understanding (1) delineates the management,
tochnical, and financial responsibilities for the Air Force and Armv with
respect to the decomnissioning and closure of the Hydrazine Blending and
Storage Facility (IBSF) at Rocky Mountain Arsenal. This MOU, prepored by my
staff, reflects ccrments provided by your staff on the draft.documnt.

2. The Office of the Program Manager for Rocky Mountain Arsenal Cortamination
Cleapup is continuing to proceed with HBSF closure actions; a contract to
provide a decontamination plan, a scope of work (SOW) for final clesure work,
and an associated cost estimate has been recently awarded with a completion
date of four months. Results of this action will be provided to you as soon
as available. It is currently projected that funding for final closure action
will be required at the heginning of the thirxd quarter FY87.

3. Request your review and approval of the attached document in order to
provide a coordinated Air Force/Army planning basis for future actions.

FOR THE PROGRAM MANAGER:

Colonel, OrdC
Deputy Program Manager,
Rocky Mountain Arsenal

A-1l



Memoranduwn ol Understanding
Between
Program Manager for Rocky Mountain Arsenal Contamination Cleanup
and
Headquarters, Air Force Logistics Command

Subject: Hydrazine Blending and Storage Facility Decommissioning
and Closure

1. PURPOSE:

The purpose of this Memorandum of Understanding is to delineate
the management, technical, and financial responsibtliities for the
decommissioning and closure of the Hydrazine Blending and Storage
Facility (H3SF) at Rocky Mountain Arsenal.

2. REFERENCES:

a. InterService Support Agreement, No. W51 QP5-81290-003,
between RMA and the Directorate for Energy Management, San
Antonio Air Logistics Center, Kelly AFB,

b. Mieeting at Rocky Mountain Arsena! - 10 December 1985,
Subject: Hydrazine Blending and Storage Facility Closure Plan.

3. GENERAL:

a. Rocky Mountain Arsenal has operated the Hydrazine
Blending and Storage Facility under the InterService Support
Agreement's (1SSA's), with Director of Energy Management, San
Antonio Air Logistics Center, Kelly AFB, since 1960. In
September 1982, RMA was advised by Director of Energy Management,
AFLC, of their plan to phase out the HBSF at RMA. Subsequent
actions by RMA and the Air Force have been directed towards this
goal. S

b. On 8 July 1985, the concept plan establishing the Program
Manager for RMA Contamination Cleanup as the centcal manager of
all RMA contamination cleanup activities to include the HBSF
closure, was approved by Department o! Lhe Army. ‘
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~, Thn reterenca b msnt 1ng was
tha s, AFLC Plan ol Aclion 1o
DosmantIoment at the HB3F and to davelon a canrdinatled DA/JAF rlan
For tha preparation of the closure plan, At Lhis meating 1t was
Aarand by poth HQs AFLC and the PM P

Wt 4oy rvviow and disenss

Severabtle Equinment

for PMA cleanup
representatives that, in order to delincate the management,
technical, and financial responsibilities of each party, a
Memorandum of  Understanding should ha

eatabtished belween the
parties.

4. APPLICABILITY:

This Memorandum of Understanding applies to all
required for the deconmissioning and closure of
Mountain Arsenal. This MOU does
future remedial investigations or
RMA by the Program Manager for RMA
H3SF area, to include such areas as:

work efforts
the HBSF at Rocky
not apply to any current or
remedial actions conducted at
cleanup which are outside the

a. The rail storage siding north of the HBSF.

b. The furnace in B-538 previously used to dispose of off-
specification hydrazine.

c. The underground piping from the HBSF to the

chemical
sewer north of B-538.

d. Ground water contamination assessment
action, if required, within the HBSF area.

5. RESPONSIBILITIES:

and remedial

a. Program Manager for RMA Contamination Cleanup will:

(1) Act as Project Manager providing
guidance,  coordination and direction for
closure of the HBSF.

overal! project
the decommissioning and

(2) Coordinate with the Air Force all Scope of Works,

technical work plans, and other technical/project documentation
for Air Force funded work efforts.

(3) Provide overall technical
action work effort,
the Air Force for

direction for the remedial
incorporating technical guidance provided by
the Air Force funded work efforts.

(4) Prepare Scope of Work and contract for both Army and Air
Force contractual work efforts required for closure.

(5) Administer all contractual efforts involved in
and provide technical

required.

closure
expertise and assistance to contractors as

s Best Available Copy




L) Aoprtove gl taennigal plans preparae and submntted by
ceniractors for all gioruroe wot k effortis, incorporating Arr Force
technrcal guiaanee concerninn Air Faree tynded work eftorts,

(7 Proavide  justifacation and obtarn funding for the Army

portion of the closure work effort as delineated under Financial
Responsﬁbilities. .

(8) Monitor the Environmental program for the HBSF and
prepare and submit all required Environmenta! documentation.

b. Headquarters, Air Force Logistics Conrmand will:

_ (1) Provide project guidance, coordination, and technical
direction to all Air Force elements involved in the
deconmissioning and closure of the H3SF.

(2) Act as technical consultant and represent the Air Force
for atll coordination, review, and concurrence of project/
technical documentation submitted to the Air Force by the Program

Manager for RMA Contamination Cleanup for Air Force funded work
efforts.

(3) Provide technical expertise and assigtance to the
Program Manager for RMA Contamination Cleanup, it requested,

concerning remedial action closure efforts involving Air Force
funded work efforts.

(4) Review and approve technical plans prepared and

submitted to the Program Manager for RMA Contamination Cleanup
for Air Force funded work efforts.

(5) Provide justification and obtain funding for the Air
Force portion of the closure work efforts as delineated wunder
Financial responsibilities.

(6) - Provide technical! procedures for the removal of
remaining fuel at RVMA and the initial decontamination of the fuel
distribution and storage system,

(7) Monitor closure plans and work efforts insuring that ali

applicable Air Force policies, procedures, and regulations are
complied with. .

6. FINANCIAL PLAN:

. a. The Air Force shall be responsible for providing funds
required to implement the Air Force designated decommissioning
and closure work efforts as described in the appendix. '

b. The Prqgrom Managar for RviA Contamination Cleénup shall
be responsible for providing funds required to implement the Army

designated deconmissioning and closure work efforts as described
in the appendix.

A4 Best Available Copy
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Lo The  Program Manaygetr for WA Contamination Cleanup  will
e vy e tnaleal funding ftar the preparation nt n decnertamination
plan  and  assoniated Scope ot VWinrk for the ecantiactynl effort

tegtt e Lo docronmission and close the §RISE,

o, The A Force will reimburse the Program
RMA cleanup for their share of the <cost to develop the
decontamination pltan and SOW required for the contractuyal effort
1o decommission and close the H3SF bascd on the relative cost of
cach parties work effort to deconmission and claosa the H3SF.

Manngor for

n, The  Proagram Manaager (oo A Cantlaminal inn Cleannp will
pruvide Lo Lhe A tortee Lhe cost to develop lthe deconltamintion
plan and SOW and a cost estimate for each party's work effort to

deconmission and close the H3SF when the decontamination plan and
the SOW have been conmpleted.

7. INTERGERVICE SUPPORT AGREEMENT :

The  current 1SSA (ieference 3) between WA and the Directorate
for Energy Management, Kelly AFB provides for RMA  support to
operate and maintain the HBSF. This agreement shall remain in
effect during the decommisioning and closure work effort until
RMA support is no longer required. Modifications to the 1SSA may
be negotiated during this timeframe, Any modifications to the

ISSA shall be approved by the Program Manager for RMA
Contamination Cleanup.

8. TERM: This Memorandum of Understanding is effective as of
the date of the last signature and will remain in effect wuntil
all deconmissioning and closure actions have been completed and
the area certified closed in accordance with applicable

regulations or until it is terminated by mutual consent of both
parcies.

bl

WALLACE N. QUINTRELL

Colonel, OrdC DA..VI;? M.Gei(zzi\ﬂ%sk}‘
Deputy, Program Manager, Brigadier General, A
Rocky Mountain Arsenal DCS/Engineering and Services

Contamination Cleanup

95 Mii b 03 JuL 1986
DATE DATE
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APPETID M

Hydrazine Dlonding & Storage Facilily
Decommissioning and Closurea
Financial Responsibility

1. Headquarters, Air Force Logistic Conmmand will have tinancial
responsibility for the following work efforts required in  the
deconmissioning and final closure of the HBSF at RWMA,

a. The dismantliement, decontamination and final disposal of
all severablie equipment to include the followipg:

(1) All propellant storage tanks and associated piatforms,
catwalls,

(2) All propettant pumps, piping, and pipe support, to

include piping and piping sunpports connecting main plant with
east storage area.

{3) Propéltant blender and scrubber equipment, associated
piping, controls, weather cover., v

(4) Afll waste water storage tanks and associated platforms,

at east end of facility including scrubber, piping, pumps, and
piping supports.

(5) Nitrogen pressurization system except supply tank which

‘is leased equipment.

(6) Propellant heating syste@ ({heating equipment and piping,
controls).

(7) Atll unioad/loading equipment (truck, railcar, drums).

(8) All above ground electrical distribution system within
HBSF (conduit, junction boxes, poles, wire, transformers,
controls), including electrical distribution system at east

" storage tank area.:

(9) Wwaste sump pump, piping and metal fencing around sump.

(10) All above ground ¢fire protection system and fire
inground vault equipment, piping, and electrical controls.

b. The treatment (if required) and final disposal of all
hyrazine/UDNH/NDMA contaminated waste water generated during

dismant lement, decontamination and disposal of above severable
equipment.

Best Available Copy
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LN LYy traatment (vt raaurred) and final dispaal  of all

NeataZone PYEEHDMA contaminated waste water currently 1o storage
ntothe HRGE [astimated at 254,000 gallons),

%. Pruagram  RJanager for Rocky Mountain Arsenal Conlamination
Cleanup will have financial

responsibility tor the following work

eflforts required in the deconmisstoning and final elosure of the

HBSF at RvA,

a. All below ground piping, electrical
piping foundations, sumps, vaults,
to include the following:

conduits, equipment/
concrete/asphalts pads, etc.

(1) Al propellant and waste water tank concrete
foundations, pads, and dikes. :

(2) All concrete foundations for _equipment and pipe
supports.

(3) All concrete and asphalts pads throughout facility to
incluyde drum storage area.

(4) All underground piping to include potable water supply,
fire protection water supply, and waste water piping and
connections throughout main plant and east storage area.

(S5) AIll underground electrical conduits.

(6) Above ground electrical! supply to primary

; transformers
located at B-755 and to the primary transformer

in the east area.

(7) The railroad track and associated foundation within the
facility to include replacement of track if required.

(8) AIl support buildings to include B-755 change house, B-

759 drum cleaning, B-T-868C storage shed, and B-760 Fork lift
storage. :

(9) Double fencing around main plant and east storage areas.

(10) Above ground steam supply piping and piping supports to
B-755.
(11) Perimeter earthen security roads between fences around

hydrazine main plant and east area.

'Best Available Copy
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APPENDIX B

HBSF DEMOLITION VOLUME
AND
METAL WEIGHT CALCULATIONS
AND
DRAWING LIST FOR QUANTITY TAKEOQFFS
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APPENDIX C

LIST OF PLATES AND CORRESPONCING DEMOLITION/DISMANTLE TASK NUMBERS

Plate Reference
No. Description Task No.
1 East elevation of building 760 (Building 759 in 1
background)
2 North elevation of building 759 2
3 East elevation of building 755 3
(Stanchions 60, 77, 78 and 79 in background)
4 Empty 42-gallon drums west of building 755 3
5 East elevation of building 868 (waste sump in 4
background)
6 View of stanchions 71-76 from west fence 5
(Buildings 755 and 868 in background)
7 Asbestos insulation on heat exchanger in building 755 6
8 Stanchions 77-91 7
9 Fire deluge support stanchions over railroad loading 8
facilities and miscellanecus debris in hydrazine area
10 Miscellaneous debris in hydrazine area 9
1 West elevation of drum filler sned 9
(Hydrazine blender in background)
12 Loading platform in the hydrazine area, 1 of 3 10
13 Stanchions 7-34 viewed from the blender looking east 1
14 Typical fire deluge structure aver
horizontal storage tanks 12 thry 16
15 Metal sheathing and insulation over
horizontal storage tanks 12 thru 16
16 West elevation of horizontal storage tanks 12 thru 16
17 Fire deluge structure over tank US-4 17
18 Polyurethane insulation over tanks US-3 and US-4 18, 20
5072a
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APPENDIX C (Cantinued)

LIST OF PLATES AND CORRESPONDING DEMOLITION/DISMANTLE TASK NUMBERS

Plate Reference
No. Description Task No.

19 Northwest elevation of tanks US-3 and US-4 19

20 west elevation of steel structure over transfer 20

pump pit

21 Concrete bermed area around tank US-3 2

22 Concrete bermed area around tank US-4 22

23 Eye wash and fire protection value pit 23

24 Stanchions 35-40 viewed from US-3 looking west 24

25 Connection of horizontal tanks to stanchions 34-54 24

26 Typical concrete bermed area around horizontal tanks 25

27 Hydrazine blender pad 27

28 25-kVA transformers located near building 755 3

29 25-kVA transformer near tank US-4 31

30 Truck turnaround area 32

3 Interior fence 35

32 Exterior fence 36
5072a
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Plate No. 1 Plate No. 2 North elevation of

izt eiecavivn of building 760 (Building 755 in
background)

Plate No. 4 Empty 42-gallon drums west of building 755 Plate No. 5

East elevation of building 868 (ir
tank in foreground)
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building, s1evation of huilding 759 © Plate Mo, 3
fast elevation of building 753
(stanchions 60, 76, 77 and 78 in background)

WP Y —

3ing 858 el
‘ K

g Plate No. 6

nground ¢y i 14ing 863 (inground concrete View of stanchicrs 71-75 from west fence
) (Buildings 755 and 863 in background)
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Plate Wo. 7 Plate No. 8 Stanchions 76-91
Asbestos insulation on

.. Truck Loading Platform
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Plate
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0. 10 HMiscellanenus debris in hydrazine area Plate No. 11

West elevation of drum filler s
(Hydrazine biender in backgrecun
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ions 76-91 Plate No. 2

Fire deluge support stanchions over railroad loading
facilities and miscellaneous debris in hydrazine area
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Plate No. 12

i 1 fillar shed ' Loading platform in the hydrazine area, 1 of 3
) 1 background)
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Plate ho. 13 Plate iln. 14
C

tanchions 7-34 viewed from the blender lcck na east Typical fire deluge structure over
norizontal! storage tanks
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Plate No. 16 West elevation of horizontal storage tanks Plate No. 17 Fire deluge structur
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Plate No. 15

detal sheatning and insulation over
horizontal storage tanks

» structure gver
13NKs

Plate MNo. 18

Polyurethane
insulation over

tanks US-3

and y5-1

e gver t- deluge structure over tank US-4
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Plate {No. foncrete berued ar23 arzund tank JS-2

<4 osuructure over transfer

and fire protection valve pit Plate No. 24
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Plate No. 30
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1.0

The following subsections provide specific guidance pertinent to each
of the sixteen components which must be included in the Contractor
Quality Control Plan (CQCP). The CQCP shall be prepared using a
document control format consisting of information placed in the upper
right hand corner of each document page as follows:

Section Number
Revision Number
Date (of Revision)

0o O o ©

Page (__ of )

A11 CQCPs shall be controlled documents. A 1ist shall be kept of
personnel receiving copies of each CQCP and any subsequent revisions.

1.1 TITLE PAGE

Provisions shall be made at the bottom of the title page for the
signatures of approving personnel and the dates of apprevat.

1.2 TABLE 0F CONTENTS
The CQCP table of contents will address each of the following items:

o Introduction
A serial listing of each of the 16 components
A list of any appendices which are required to augment the CQCP

1.3 PROJECT DESCRIPTION

The contractor will provide a general description of the HBSF
decommissioning work covered by the CQCP. This description may be
brief but must have sufficient detail to allow reviewers of the CQCP to
perform their task. Reference to the decommissioning plan may be made
for additional information as appropriate.

7227a
D-1
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1.4 PROJECT ORGANIZATION AND RESPONSIBILITY

The contractor will include an organization chart showing the project
organjzation and line authority of all key personnel. The contractor
shall also include a list of all key personnel and a description of the
project responsibilities of each. The project organization for the
prime contractor and any subcontractors wili be clearly defined with
QA/QC responsibilities for each delineated. The contractor QC officer
must report to a responsible senior officer of the company {(i.e., the
QC chain of command must be separate from that of proiect management).

Resumes of all key contractor personnel will be included as an appendix
to the CQCP . The project-related qualifications of the contractor's
an2lytical laboratory in terms of equipment and facilities and its'
personnel including names and resumes shall also be included as an
appendix to the CQCP.

1.5 QUALITY ASSURANCL OBJECTIVES FOR MEASUREMENT DATA

This section presents the contractor's objectives to assure that
environmental monitoring data of known and acceptable quality will be
provided for each work task. 7Yhe contractor shall present these
quality objectives for each work task, subtask, or measurement
parameter as applicable in terms of precision, accuracy, completeness,
representativeness, and comparability. The contractor may choose to
present mucn of the information contained herein in tabular form. The
contractor shall describe in detail how these objectives are determined
uncer Component 14, Procedures for Determining Precision, Accuracy,
Completeness, Representativeness and Comparability.

1.6 SAMPLING PROCEDURES

The contractor will include a description of the sampling procedures to
be used for each task and subtask ac appropriate. Procedures shall
reflect the contractor's knowiedge of the health and safety
considerations of the tasks involved. It is imperative that the

7222a
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contractor employ procedures and eguipment that will protect contractor
personnel, minimize risk of exposure and allow quick and efficient
sampling. Sampiing procedures shall include the following, where
applicable, for each task and subtask or measurement parameter:

0

Description of techniques and guidelines used to select sampling
sites (random, stratified etc.)

Sampling program organization. Include charts, flow diagrams, or
tables delineating sampliing program vperations.

Specific sampling procedures shall be included. Sampling
prcecedures shall be consistent with EPA guidelines and the
government QA laboratory unless otherwise specified. In some
cases, special Corps procedures or, if EPA has not deveivped
specific procedures, ASTM, NIOSH, or USATHAMA certified procedures
recommended by the EPA are to be used (Ebasco 1985a). For
nonstandard sampling methods or modified sampling methods, detailed
method write-ups with appropriate references are required.

Specific reference descriptions should be given as needed including
sample sizes, samplers to be used, etc.

A description of containers and cleaning procedures used for sample
collection, preservatives, transport and storage following EPA and
equivalent guidelines (USEPA 1983; Ebasco 1985a; Ebasco 1985d)

Special conditions for the preparation of sampling equipment and
containers to avoid sample contamination.

Sample preservation methods (e.g., cooling to 4°C, preserving with
chemicals, etc.) and sample holding times (follow EPA and
equivalent guidelines).

Sample transportation requirements following DOT Hazardous Material
Transportation regulations (49 CFR 170-179) if taken off-site.

Contractor shall specify time considerations for shipping samples
promptly to the laboratory.

72223
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1.7 SAMPLE CUSTODY

Chain of custody procedures following EPA, RMA Sampling Plan and the QA
laboratory guidelines will be follawed by the contractor (USEPA 1983,
Ebasco 1985a). The contractor will describe in step-by-step detail the
chain of custody procedures used to include the following:

Field Sampling Operations

Permanentiy bound notebooks shall be used. These notebooks shall
contain sample descriptions, field data and observations. These
Mmay be used in conjunction with c¢lectronic data management, if
applicable.

Documentation of procedures for preparation of reagents or supplies
which become ar integral part of the sample (e.g., filters, and

absorbing reagents),

Procedures and forms for recording the exact location and specific
considerations associated with sample acquisition.

Documentation of specific samplie preservation methods.

Pre-prepared sample labels ccntaining all information necessary for
effective sample trackirj.

Standardized field tracking reporting forms to establisn sample
custody in the field prior to shipment,

Laboratory Operations

Identification of responsible party to act as sample custodian at
the laboratory facility authorized to sign for incoming field
samples, obtain documents of shipment (:.g., bill ot lading number
or mail receipt), and verify the data entered onto the sample
custody records.

72224
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o Provision for a laboratory sample custody log consisting of
serially numbered standard lab-tracking report sheets.

¢ Specification of laboratory sample custody procedures for sample
handling, storage and dispersement for analysis.

1.8 CALIBRATION PROCEDURES AND FREQUENCY

The contractor shall include calibration procedures and frequency
information as follows:

0 For each major measurement parameter. including all pollutant
measurement systems, reference the applicable standard operating
procedure or provide a written description of the calibration
procedure{s) to be used.

0 List the frequency planned for recalibration.

o List the calibration standards to be used and their source(s),
including traceability procedures.

A list of field and laboratory instrumentation (manufacturer, model,
accessories, etc.) shall be required. The instrumentation and
calibration shall ba consistent with the requirements of the contract
and with EPA approved analytical method requirements.

1.9 ANALYTICAL PROCEDURES

The analytical procedures to be used shall be USATHAMA-certified, if
necessary., USEPA or NIOSH standard methods will otherwise be used
whenever practical. When not practical, other properly validated and
standar:'ized methods such as ASTM or state-of-the-art methods for which
appropriate precision, accuracy and inter-laboratory comparison data
have been generated may be substituted with the approval of the
Contracting Officer and concurrence from Corps of Engineers Missouri

7222a
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River Division Engineering Department Laboratory (MRDED-L). In some
cases the exact methods to be used may be specified in the contract.
Where alternate standard methods are available, the contractor may have
some latitude but should normally use the most cost-effective method
provided that it possesses satisfactory accuracy, specificity and
sensitivity for the data requirements., If an alternate standard method
is used, it must be approved by the laboratory QA Officer.

The CQCP shall specifically state the analytical procedures {exact
references and descriptions are required). At a minimum, the following
requirements are to be included (if a standard USATHAMA, EPA, or NIOSH
method is involved, some of these details may be omitted only if stated
unambiguously in the method).

o Application of the method - specific chemicals or classes of
chemicals and appropriate concentration ranges and matrices to
which it is applicable.

o Sensitivity and detection 1imit of the method, which must be
sufficient for the purpose of the analyses and the toxicity of the
chemicals involved (normally ppb to ppm).

0 Interferences - interferences anticipated based on the method of
analysis, matrix invclved, other chemicals known t¢ be present.

0 Apparatus to include instrumentation, parameters, and chemicals.

0 Standards to include calibration standards.

¢ Procedure - describe in detail the step-by-step procedures for
analyzing samples, as well as inszrument calibration procedures (to

the extent not specified in standard EPA or NIOSH if modifications
are involved).

71222a
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Calibrations - describe in detail the methods by which the
concentrations in the original matrix are calculated from the
responses obtained in the analysis.

List references used as a source for the procedures.

Procedures to be used to validate the methods for the matrices in
question {i.e., method blanks, calibration checks, recoveries,
reference standards, replicate anaiyses, split or spike samples,
standard additions, etc.).

The methods of extraction (if needed) and analyses must be
appropriate to the matrices and chemicals required.

1.10 DATA ANALYSIS AND REPORTING

For each analytical method and major measurement parameter, the
contractor shall provide the following information:

o The data analysis scheme including units and equations required to
calculate concentrations or the value of the measured parameter,

0 The principal criteria that will be used to assure data integrity
during collection and reporting.

o Plans for treating outliers.

0 Description of the data management systems, including but not
1imited to the collection of raw data, data storage and data
quality assurance documentation.

o Identification cf raw data, and data quality control and assurance
documentation, with appropriate units, i.e., mg/g; mg/1; mg/m3.

o Identification of individuals to be involved in the reporting
sequence.

72223
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1.11  INTERNAL QUALITY CONTROL CHECKS

Internal quality control (QC) checks are made to periodically evaluate
the terms of performance reliability for each measurement parameter.
Examples of interrnal QC checks are the analysis of blank, duplicate or
split samples followed by appropriate corrective measures if values are
outside established control limits. These QC checks will be used when
control limits are applicable. If not, additional replicates or other
corrective action may be required. The types and percentages devoted
to internal contractor QC checks will be specitied in the CQCP. If the
contractor wishes adjustments of the number of types of these checks,
approval must be obtained by the Contracting Officer.

1.12 PERFORMANCE AND SYSTEM AUDITS

Each (QCP must descrive the internal and external performance ¢nd
systems audits which will be required to monitor the performance of the
total measurement systems and the proper hazardous material

recordkeeping and hazard reduction plan performance.

The systems audit consists of evaluation of all components of the
measurements systems to determine their proper selection and use.

This audit includes a careful evaluation of both field and laboratory
quality control procedures. Systems audits are normally performed
prior to or shortly after systems are operational; however, such audits
should be performed on a regularly scheduled basis during the lifetime
of the project or continuing operation. Schedules for systems audits
shall be presented.

After systems are operational and generating data, performance audits
are conducted periodically to determine the accuracy of the total
measurement system(s) or component parts thereof. The CQCP should
include a schedule for conducting performance audits for each
measurement parameter, including a performance audit for all
measurement systems. As part of the performance avdit process,

7222a
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laboratories may be regired tc participate in analysis of performance
evaluation samples related to specific projects. The CQCP should also
indicate, where applicable, scheduled participation in all other
inter-laboratory performance evaluation studijes.

For an independent assessment of the quantitative data, approximately 5
to 10 percent of the samnles {e.qg., 1 from each iot containing 10 to 20
samples, 2 from lots containing 20 to 40 samples, but at least 1 for
each type of chemical residue) shall be split for QA analysis. The
Contracting Officer shall provide precleaned sample containers and
sample handling protocol for any QA sampies to be delivered to the
Contracting Officer. Performance audit sample results must be approved
by the Government QA 1aboratory prior to start of work. The
contractor's Jaboratory(ies) must be inspected and approved by the
Government QA laboratory prior to any sampling. They must include in
the CQCP resumes of supervisors anc chemists listing education and
experience as well as lists of instrumentation with manufacturers and
model numbers, deccription of laboratory facilities, and a written
site-specific quality assurance plan following guidelines as listed in
this section. Depending on analyses requested, turnaround time should
be rapid, within 48 hours for air samples or 1 week for solid and
liquid samples.

In addition to the measurement systems, proper hazardous material
recordkeeping and hazard reduction plan performance will be audited to
ensure appropriate hazardous materials/wastes handling. Where improper
recordkeeping and materials handling is taking place, the on-site
project manager will be alerted of the need for corrective action with
a report to the corporate level QA/QC officer. Decommissioning work
will be stopped it necessary, where improper hazardous material
handling and hazardous wast2 disposal exists.

Je¢c2a
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1.13 PREYENTIVE MAINTENANCE

A system of preventive maintenance for facilities and instrumentation
shall be described. Preventive maintenance shall be performed by
gualified personnel; records shall be maintained and shall be available
for inspection by the contracting officer's representative. Subsequent
repairs, adjustments, and calibrations shall be recorded. The
following types of preventive maintenance items should be considered
and addressed in the CQCP:

0 A schedule of imnportant preventive maintenance tasks that must be
carried out to minimize downtime of the measurement systems.

o A list of any critical spare parts that should be on hand to
minimize downtime.

1.14 PROCEDURES FQOR ASSESSING DATA PRECISION, ACCURACY,

COMPLETENESS, REPRUSENTATIVENESS AND COMPARABILITY

[op]

The CQCP shall describe procedures to assess the precision, accuracy.
completeness, representativeness and comparability of all measurement
parameters. The contractor's objectives for these terms for each task,
subtask or measurement parameter are presented under Component 5,
Quality Assurance Objectives for Measurement Data. Procedures in this
section shall include the equations to calculate precision, accuracy
and completeness and the methods used to gather data for the precision
and accuracy calculations.

The contractor shall describe:
0 How the accuracy is determined for each analytical method and the
degree of accuracy required by thz certivied laboratory for each

method and class of chemicals analyzed. This requires discussion
of instrumentation, reference standards or spike samfples,

7222a
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documentation (sample collection, management and data analysis),
analytical methodology/procedures, calibration procedures and
performance audits.

The sensitivity for each analytical method required by the
certified laboratory for each chemical or class of chemicals and
type of sample (e.g., matrix) analyzed.

How the | .ision of each analysis is determined (including a
discursion of duplicate or replicate samples, instrumentation
cheeks, etc. ). The contractor shall report precision batad on
standards and known additions.

The number and types of samples (e.g., composites, blanks,
replicates) or estimates and bases for estimates (this is subject
to the approval of the Contracting Officer). The percentage and
types of internal QC checks and samples {e.g., blanks, dJuplicates,
spiits, spikes and reference standards, if applicable} should be
summarized; and appropriate analytical methods should be listed.
The percentage of samples (blanks, duplicates and splits) required
for external QA should be listed. Analytical results sbtained by
tne contractor's latoratory on duplicate or split samples
carresponding to external QA samples shall be reported to the
Contracting Officer within 2 working days, and forwarded to t
Corps QA laboratory or eguivalent laboratory for comparison w

the external QA Jaboratory's resulus. Any serious discrepancies
between tne two sets of analytical results should be reported,
within 2 working days, by the external QA laboratory to the
Contracting Oftizer, or the specified [OD QA/QC technical supnort
staff.

How is it dete~mined that samples are representative {of the matrix
being analyzed or of the site location).
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0 How data are to be made comparable (list equations, units,

standardized data format, if any grounds for confusion). Specific
units; i.e., mg, mg/1, etc. must be used.

0 List of hlind performance audits (reference or spiked samples to be

analyzed to satisfy Corps requirements to be provided by the COE QA
laboratory or MRDED-L to contractor),

Statistical procedures may be required such as:

0 Number of observers, arithmetic mean, range, standard deviation,
geometric mean, used to assess the dispersion of data.

0  Accuracy, bias, precision, representativeness, comparability and
completeness to assess data quality.

1.15 CORRECTIVE ACTION

The COCP shall include a protocol describing corrective actions to be
taken by the contractor with specifically defined feedback systems.
Limits of data acceptability shall be included with the corrective
action to be taken when these 1imits are exceeded. When limits are
exceeded, information justifying the poor reccvery or precision shall
be documented. The external QA laboratory then will decide what
further corrective action, if ary, need be taken. Personnel
responsible for initiating and carrying out corrective action shall be
indicated in the protocol. Tnose in“” "iduals 1=sponsible for the
corrective actions shall -+ . the bound laboratory 109 books and all
documentat..n citing the corrcctive action.

1.16 REPORTS

The contractor shail provide the following reports., The format for
each report shall be listed in the CQCP,

7ella
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Daily Contractor Quality Control (DCQC) Report, A daily report
shall be submitted to the Contracting Officer's Representative
during period of contract. The dajly report shall contain at a
minimum the following: (1) location of work; (2) weather
information; (3} work performed; (4) specific inspections performed

and resulits; (5) problems identified; (6) corrective actions, if
any; (7) verbal or written instructions from government personnel
for retesting; (8) type of tests performed, samples collected,
personnel involved, and results of tests; (9) general remarks;
(10) calibration procedures and recordings; and (11) Contractor's
certification.

Contractor Quality Control (CQCP) Project Summary. At the end of a
contract period, the Contractor shall prepare for the Contracting
Officer a summary of DCQC documents prepared during the period.

The report shall be a consoplidation and summary of individual DCQC
reports.

In addition to the QC reports already mentioned, provisions shalj
be made for periodic reporting of QA results to the Contracting
Officer to inciude the results of duplicates and spikes, standard
reference materials, audit results, etc. Reports are required if
problems are encountered with the analytical data calibration of
instruments or with the QC checks. Significant problems,
corrective action and by whom taken, and solutions shall be
included. Significant problems and results outside limits should
be reported, in writing within 2 working days, or sooner if s.rety
problems are suspected or if requested by the Contracting Jf.:cer.
Individuals responsible for preparing thec periodic reports should
be identified,
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1.0 SPECIFIC REQUIREMENTS FOR THE HASP

Each item described below shall be addressed in the HASP,

1.1 GENERAL

This section should incliude emergency phone numbers and a statement
that the HASP has addressed all relevant hazards and requirements.

1.2 HEALTH AND SAFETY PERSONNEL

Within this section, the qualifications, responsibilities and authority
of health and safety personnel shall be described. It shall also
describe the management relationship they will have with other
personnel on the site.

1.3 SITE HISTORY AND PHYSICAL DESCRIPTION

A detailed history of the site shall be included, discussing the use of
the site, the processes involved and major events in the history of the
facility.

The physical, biolegical, chemical, and gecolegical characteristics of
the site which may influence the conduct of the work and therefore
health and safety procedures should be described. Detailed maps of the
area shall be included.

Much of this information is described in Sections 1.3, 1.4, and 3.2 of
this document. Additional information is rontained in RMA HASP (Ebasco
1985¢; tbasco 1986).

1.4 SITE-RELATED INCIDENTS

This section shall describe incidents involving chemical releases,

accidents and near accidents which occurred on the site. This
information 15 presented in Section 1.3.3 of this report.

72¢26ba
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1.5 WASTE DESCRIPTION/CHARACTERIZATION

The types of wastes that may be encountered shall be described as well
as their physical and chemical characteristics. How the wastes are
contained on the site shall be described.

1.6 HAZARD ASSESSMENT

The hazards posed by waste materials on-site must be assessed and
described with particular attention paid to the wastes described in
Section 3.3.1. The hazards of the operational aspects of
decommissioning such as materials handling, motor vehicle operation,
noise and power tool handiing should also be addressed. The hazards of
extreme weather conditions shall be addressed.

1.7 TRAINING REQUIREMENTS

Al] empioyees entering the site must have had training fulfilling the
requirements of OSHA Interim Final Standard to Protect Workers in
Hazardous Waste Operations, Training shall include the proper use of a
self-contained breathing apparatus (SCBA), airline respirators, and
level B protection. A training program should be developed addressing
the specific hazards of the decommissioning and the procedure for
minimizing those hazards. An outline of the training fulfiiling the
above requirements should be appended to the HASP.

At least two people on-site will have Red Cross advanced first aid
training and cardiopulmonary resuscitation training (CPR). Evidence
that this training is current shall be appended to the HASP.

A format should be developed for daily safety briefing to present new
information on hazards and procedures and review topics covered in
previous training courses,

71226a
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1.8 ZOKNES, PROTECTION, AND COMMUNICATIONS

4.0 [ro—

Zones

The zones used to delineate the site including a support zone,
contamination reduction zone, and exclusion zone shall be described and
diagrammed. The criteria used to establish each zone and the
activities permitted in each zone should be explained.

Loy maE

i Personal Protective Equipment (PPE)
i

In this section, the personal protective equipment to be used in
! decommissioning activities should be described in detail. The

information provided must include a description of the levels of
protection to be provided, the different tasks to be conducted and
associated PPE, and the rationale used for assigning a given level of
protection to a given task. Level B protection will be used at the
beginning of the project. Level B protection for RMA is described in
the Project Health and Safety Plan for RMA (Ebasco, 1985; Ebasco, 1986).

Any special protective equipment shall be described. The personnel
responsible for establishing levels of protection shall be noted.

Safety and first aid equipment such as fire extinguishers, eyewash
fountains, deluge showers, and first aid kits should be described. The
manner in which this equipment will be deployed shuuld be explained.
The procedures and equipment used for routine and emergency
communications should be identified.

- 1.9 MONITORING

The monitoring procedures for each phase of the decommissioning plan
need to be described. At a minimum, monitoring programs need to bhe
established for NDMA, UDMH, and asbestos. Each description should
specify the method for sample collection; the personnel authorized to

o

oy
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conduct sampling; the type of equipment to be used; the calibration
procedures to be used; the analytical method and laboratories to be
used; and the methods for collecting and organizing the data. A
mechanism for informing employees of their exposure levels and the
significance of this information should be described. Action levels
will be established for each contaminant monitored and each level of
protection. A plan shall be developed to respond to situations where
the exposure level exceeds the level of protection provided by PPE worn
at the time of monitoring. The frequency of monitoring for each
contaminant for each task must be established. An estimate of the
total number of semples and blanks to be analyzed should be in¢luded.
Some of these items will be included as part of the QA/QC plan as well
(see Appendix D).

A1l activities within the exclusion zone shall initially be conducted
in level B protection since NDMA may be present. After the hazard
reduction activities are complete (Section 3.3.1), it may be possible
to downgrade the level of protection. Should this approach be pursued,
it must be preceded by a sampling plan which will provide
representative data from which to make a decision. The monitoring
program should establish that NDMA exposure levels will remain below
detectable Timits (Ebasco 1985d) during the completion of the
activities for which a lower level of protection is proposed. This
plan and any decision to downgrade the level of nrotecticn will be
reviewed and approved by appropriate contract representatives
{technical support) prior to implementation.

A monitoring program should be developed for confined space entry, if
necessary. It should designate what chemicals will be sampled, what
Tevels of contaminants are acceptable for continued operation, and what
procedure will be followed if contaminant levels are exceeded.

1.70 SAFETY CONSIDERATIONS FOR SITE QPERATION

Any operations requiring particular safety considerations such as
confined space entry, trenching, welding and cutting, and working at

7226a
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heights shall be described as well as the procedures for minimizing the
associated hazards.

1.11 DECONTAMINATION PROCEDURES

Detailed descriptions of the procedures, equipment, supplies and water
volumes used for decontamination will be provided. Separate
descriptions shall be provided for each type of decontamination, such
as personnel, heavy equipment, tools, and instruments. Diagrams
showing these processes should be included in the HASP.

1.12 ADDITIONAL SAFE WORK PRACTICES

Section XII of the RMA HASP will be used as a quide in preparing this
section (Ebasco 1985c).

1.13 DISPOSAL PROCEDURES

A1l ditems such as protective c¢lothing, sampling supplies,
decontamination supplies, and decontamination water must be listed with
a description of the disposal procedure.

1.14  EMERGENCY/CONTINGENCY PLANS

The types of emergencies possible should be anticipated and briefly
described. Detailed responses to each type of emergency should be
included with the HASP. The decision-making authority for responding
to emergencies shall be delineated in this section,

1.15 AUTHORIZATION

A list of personnel and the activities they are trained and authorized
to perform should be provided.

1226a
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1.16 MEDICAL DATA SHEET

The HASP shall require that a medical data sheet be filled out by all
site personnel. A sample medical data sheet can be found in Ebasco's
Health and Safety Plan for work at RMA {Ebasco 1985¢c; Ebasco 1986).

1.17 FIELD TEAM REVIEW

A1l field personnel must be familiar with the HASP. Documentation
establishing this fact will be required before personnel would be
allowed to enter the exclusion zone.

1.18 APPROVALS

This section should contain the signatures of the people responsible
for the preparation and implementation of the HASP as well as the
senior corporate official ultimately responsible for the health and
safety of employees on the site.

1.19 APPENDICES TO THE HASP

Information supporting statements and conclusions made in the HASP
should be included in the appendices. Items which would be expected
include:

o sample collection forms

0 lists of trainec workers
sample forms (medical qualification for respirator use,
ccident investigation, etc.)

0 respiratory protection programs
o confined space entry procedures
0 lockout/tag out procedures
0 sample collectinn logs
0 referenced literature

1226a
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1.20 MEDICAL SURVEILLANCE PROGRAM

e

5 The medical surveillance program for field personnel is described in
Ebasco's Health and Safety Plan for work at RMA (Ebasco 1985¢; Ebasco
1986).
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UNTED STATES ENVIRONVENTAL PROTEGTION AGENCY -
- REGION VE '
908 18th STREET - SUTE 500
DENVER, COLORADO 802022405

MAY 18 1988

Raf: BHWM-SR

Colonel W, N, Quintrell

Program Manager

AMXRM~-EE Department of tha Army

U.8. Azmy Toxic¢ and Hazardous Materials Agency
Building 4460

Aberdeen Proving Ground, Marylanmd 21010-5401

Re: Rocky Mountain Arsenal, (RMA),
Task 34, Hydrazine Blending and
Sto:ago Facility, wWastevater

Treatment and Decommissloninyg
Assossment, Draft Final Report,
April, 198s.

Dear Colonel Quintrall:

Wa have reviavwed tha above referenced rapcrt and have the

enclosed comments from our ccntractor and stafl. oOur contact on

this matter is Mr. Connally‘Hearc—at“(303T 293=1828 T 77

Binceiiiéfij:ij,/

Robert L. Duprgy.
Hazardous Wa

irecter
Management Division

bt

Enclosurs I

¢¢c: Thomas P. Looby, CDH p
David Shelton, CDH
Lt. Col. Scott P. Isaacson .
Chris Hahn, Shell 04l Company
R. D. Lundahl, Shell Ci1 Company " -
Thomas Bick, Depurtment of Justice - B amndnte
David Anderson, Department of Justice
Preston Chiaro, EBASCO
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05.16/1998 14147 FROM ' 10 2850317 P. 33

CON”EN’S REGARDING HANDLIN” OF ASBESTCS

The procedures for handling of asbagtos described in the
Assesgsment appear acceptable. Hovever, tome clarification may be
necessary.

1) A key requirement for the management of the asbestos (40CFR

61.147 and 61.152) is to have no vieible emissicns., The

suggested practices during removal should be demonstrated to meet

that requirement; if unsuccessful, the possibility of use of

other procedures should be revicwed .

2} Breaking of the matarial should be avoided. 1I! it becomes
necessary, it should be done in an encleosed space.

3) 40CFR 61.152 allows disposal of dry asbestes, and, given the
other contaminants which might oczur in the material, such dry
dispoaal appears appropriate in this sitvation. Hovever, it will
be important to ensure that the container(g) have sufficient
serength to aveid baing crushed during placement and ccverage
operations in the landéill. ‘ .
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REVICY CORMENTS

SUBJECT DOCUMENT: Hydrazine Blending and Storage Pacility

1,

ra

3.

Somy clarification s vequired concériifng this ratenant since™

Vastevates Troatment znd Decommissioning Assessment
Tesk 24 S

Draft Pinal Report

Varsion 2.2

April 1988

Prepared by Bbasco Tesw

Page 1-33 (Table 1-8) and Page 1.5, The sathod detection lixits
(HDLs) enployed Dy the USAF and prasented on Table 1.8, along vith the
analytical results of the vastevater characterization studies, are
hgher than the action levels presented on page 1-35. These getion
lavels are described as being "set at thedr respeccive MDLs®, The HOLs
used for any future oonitoring of treatability studies and vastevater
treatment sffectiveness muzt be ag lov as the chosen agtion levels &
snalytical results vith meaning relevant to the levels are to be
produced.

Page 2-37 and 2-3B8, Part of Treatadbility Study No. 4 vas analycis for
compounds on the HSL before and after treatment. The EFA recommends
that e GC/MS scan for tentatively identified compounds algo be
psriorned during any future treatability studies, especislly for those
studies used to monitor the sffectiveness of tha chosen treatment
technology (page 2-53, last paragraph).

Page 2-42, First Pull Paragraph. A statement is made that, as the
results of the treatability studies indicate, Cuone/UV treatment
destroys NDMA to its sction level of 0.35 ppb in 24 hours or less.

a. The action leval for NDMA given on page 1-35 is 0.2 ppb (or 200
PPt) not 0.33 ppb. .

b, None of the treatability studies shov destruction of NDMA to 0.)3
ppd (or 0.2 ppb) vithin a 24 hour period.

This clarification {3 requested because:

a. It is {mportant thatr the action levels are'dafinitely selected and
vill not be subject to varjance during phases of operation such as
implementation of the chosen treatment technology.

L]

b, lsplementation of the chosen treatmenl technology may take place
sccording to rates provided by the treatadility studies.
Thersforsa, these rates mus! Le accurately documented for this
possible use, ‘

Page 2-46. The proposed sizw of'the evapbration pond, (160 £y by 140

[t) gives a surface area for evaporation of 19,600 {1°. Given the

approximate 100,000 zallon velnma of vaglevater to be trealed,-a

198*&11-3?*6“5 F-3 - N




oy

i - Bl

ABmEYn

P =T TR ™ b R Er

S

i

o)

R OTE fu Pagli

25-1nch depth of vater vill require svaporation. Bvaporation/
precipitation data for the Denver area relsased by NOAA suggest that
tive aonths could be a significant unoerestimate of time for the total
volume to evaporate, Carryover of the evaporation process into more
than one summer could result in liner damage from freeze/thav effects,
thereby potentially adding contamingtion to the ground vater. In
addirion, schedules for deconmissioning wauld not be met due to delays
in evaporation, The EPA, therefore, suggests that a larger pond be
planned according to the average climatie data modified by vorst case
veathar stenarios for the region,

3, Page 2-71, Projected liguid transport costs appear to be closer to the
high end of the price range quoted. According to page 3-70, -estimates
are made that 4,700 gallons zan be trangported §n ona load and one
load’s cost will be 53,750, Transporting the ainimum cf 300,000
gallons of vastevater {ndicates at leasi 63 loads vill be necessary.
Therafore, costs vill be over 5235,000. 1t the safety Zfactor of 50
percent (page 2-67) is added to this price estimare, the cost of
incineration ¢ould be prohiditive. The EPA recommends that the tigures
enployed in these cost estimates de revieved and revised accordingly.

6. Page 3-48, lest paragraph. The use of a double liner (2 to 10 =il
polyetbylene) is not practical for mest of the solid vaste that is to
be disposed (i.e., piping, tanks, dezolished structures) becausa it is
thin encugh to tear and puncture ¢asily. Polyethylene in the i0 to 2C
mi] range is typleally recomnended by vendors for solls wiih sharp and
{rreguler grained constituents to ensure durability during loading and
on loading procedures., , :
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RESPONSES TO U.S. ENVIRONMENTAL PROTECTION AGENCY
LETTER (DATED MAY 13, 1988) ON THE HBSF
WASTEWATER TREATHMENT AND DECOMMISSIONING ASSESSMENT

COMMENT

The procedures for handling of asbestos described in the Assessment
appear acceptable. However, some clarification may be necessary.

1) A key requirement for the management of the asbestos {40 CFR
£1.147 and 61.152) is to have no visible emissions. The
suggested practices during removal should be demonstrated to
meet that requirement; if unsuccessful, the possibility of use
of other procedures should be reviewed.

2} Breakirg of the material should be avoided. [f it becomes
necessary, 1t should be done in an encliosed space.

3) 40 CFR 61,152 allows disposal of dry asbtestos, and, given the
other contaminants which might occur in the material, such dry
disposal appears appropriate 10 this situation., However, it
will be important to ensure that the container(s) have
sufficient strength to avoid being crushed during placement
and cover.age operations in the landfill.

RESPONSC :

The three points of clarification made by EPA will be incorporated
in their entirety into the revised assessment.

COMMENT:

Page 1-33 (Table 1-8) and Page 1-35. The methcd detecticn limits
(HOLs) employed by the USAF and presented on Table 1-8, along with
the analytical results of the wastewater characterization studies,
are higher than the action levels presented on page 1-35. These
action levels are descrited as beirg "set at their respective
MDLs." The MDLs used for any future monitoring of treatability
studies and wastewater treatment effectiveness must be as low as
the chosen action levels if analytical results with meaning
relevant to the levels are to be produced.

RESPONSE :

The method detection levels presented on Table 1-8 were from an
earlier study and are not the current certified reporting limits
that wili be used to verify treatment effectiveness.

0492K
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COMMENT :

Page 2-37 and 2-38. Part of Treatability Study No. 4 was analysis

for compounds on the HSL before and after treatment. The EPA
recommends that a GC/MS scan for tentatively identified compounds
also be performed during any future treatability studies,
especially for those studies used to monitor the effectiveness of
the chosen treatment technology (page 2-53, last paragraph).

RESPONSE:

No further laboratory treatment studies are planned. However, the
EPA recommendation of a GC/MS scan for tentatively identified
compounds will be incorporatad into pilot/start-up tests prior to

the HBSF respunse aclivit Lrealnl il cperations,

COMMENTS:

Page 2-42, first full paragraph. A statement js made that, as the
resul ts of the treatabiTity studies indicate, Ozone/UV treatment
destroys NOMA to 1ts action level of 0.35 ppdb in 24 hours or less.
Some clarification is required coancerning this statement since:

a. Tne action Yevel for NOMA niven on page 1-35 is 0.2 ppb (or
200 ppt) not 0.35 ppb.

b. None of the treatability studies show destruction of NOMA to
0.35 ppb {or 0.2 ppb) within a 24-hour periad.

This clarification is reguested because:

a. It is important that the action levels are definitely selected
and will riot be subject to variance during phases of cperation
such as implementation of the chosen treatment technology.

. Implementation of the chosen treatment technology may take
place according to rates provided by the treatability
studies. Therefore, these rates must be accurately documented
for this possible use.

RESPONSE:

Comments noted and text revised.

0492
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COMMENT :

Page 2-46. The proposed size of the evaporation pond (140 ft by
148 I} gives a surface area for eviporation of 19,600 ft2,

Given the approximate 300,000-gallon volume of wastewater to be
treated, a 25-inch depth of water will require evaporation.
Evaporation/precipitation data for the Denver area released by NOAA
suggest that five months could be a significant underestimate of
time for the total volume to evaporate. Carryover of the
evaporation process into more than one summer could result in liner
damage from freeze/thaw effects, thereby potentially adding
contamination to the ground water. In addition, schedules for
decommissioning would not be met due to delays in evaporation., The
EFPA, therefore, suggests that a larger pond be planned according to
the average climatic data modified by worst case weather scenarios
for the region,

RESPCNSE:
Comment noted and text reviced,

COMMENT :

Page 2-71. Projected liquid transport costs appear to be closer to
the high end of the price range quoted. According to page 3-70,
estimates are made that 4,700 gallons can be transpor.ea in one
1oad and one 1oad's cost will be $3,750. Transporting the minimum
of 300,000 galions of wastewater indicates at least 63 loads will
be necessary, Therefore, costs will be over $235.600. If the
safety factor of +50 percent (page 2-67) is added to this price
estimate, the cost of incineration could be prohibitive. The EPA
recommends that the figure employed in these cost estimates be
reviewed and revised accordingly.

RESPONSE:

Table 3-11 (p. 3-70) refers to the transport of ethylene glycol,
OCB liguids, and other organic waste such as paint and lacquer.

The transport costs for these materials is higher per load than for
the H3SF wastewater because additicnal effort is required to pack
them in transportable containers (i.e., drums). In addition, a
smaller volume of these miscellaneous wastes can be transported per
load as compared to a tanker truck used for the wastewater.

U492k
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7. COMMINT:

Page 3-48, last paragraph. The use of a double liner (3 to 10 mil
polyethyTene) is not practical for most of the solid waste that is
to be disposed (1i.e., piping, tanks, demolished structures) because
it is thin enough to tear and puncture easily. Polyethylene in the
10 to 20 mil range is tvpically recommended by vandors for soils
with sharp and irregular grained cornstituents to ensure durability
during loading and unloading procedures.

RESPONSE :

Conment notau and text rcvised,

0492K
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COLORADQ DEPARTMENT OF HEALTH

4210 tast 11th Avenue
Genver, Colorado 80220
Phone (303) 320-8333

RECEIVED :h.:’": .
MAY 24 1986 Eaecutive Oueciot

May 17, 13988

Mr. Donald Campbell

Office of the Program Manager

RMA Contamianatllon Cleenup

AMXRM-EE, Building E4460

Department of the Army

Aberxdeen Proving Gm-ound, MD 21000=-5401

ke: The Hydrazine Blending and Storage Facility, Wastewater
Treatment and Decommissioning Assessment

Dear Mr. Campbell:

-

Enclosed arc the State's conments on the Hydrazine Blending
and Storage Facility, Wastewater Treatmeot

and Decommissioning
Assessment.

while the State kclieves that the Army has made an effort to
identify the contamination in and arousd the Hydrazine facility,
the State has two principal concerns xegarding this report. The
first concern is that the Hydrazine Blending and Storage Facility
(KBSF) 1S a RCRA regulated facility and, therefore, must be

closed in accordance with the Colorado Hazardous Waste Management
Act. ;

The State's second major concern is that the action levels .
are orders of wmagnitude higher tham health based criteria.,
Thercfore, technologies selected £or the treatment must assure
complete destruction of the waste to the greatest extent pos-.

sible. In this case, we believe incineration should be <he
preferred treatment alternative.

F-9
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Mr,

Donald Campbell

May 17, 1988
Page 2

. 1f you have any guestions, please contact Mr. Jeff. Edson
with this Division.

Sincerely,

vl Shudi—

David C. Shelton

Director

Hazardous Materials and
waste Management

DCS/PR/rw

enclosure

pc:

Michael R. Hope, Attorney General's 0ffice
Chris Hahn, Shell Qil Coupany

Connally Mears, U.S. Environmental Protection Agency -

David anderson, Deparutment of Justice
Edward McGrath, Holme Roberts & Owen
Mike Gaydosh, U.S. Environmental Protection agency

BW\PBCAMPBL.LTR
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STATE COMMENTS Oﬁ>HYDRAZINE BLENDING AND STORAGE FACILITY
WASTEWATER TREATMENT AND DECOMMISSIONING ASSESSMENT

General Comments:

1. The Hydrazine Blending and Storage Facility (HBSF) is a
RCRA regulated facility and, therefore, must be ¢losed in accor-
dance with the Colorado Hazardous Waste Management aAct (CHWMA).
Specifically, the facility must be c¢losed in accordance with 6
CCR 1007-3, Subpart G, Sections 265.110 et seq. Furthermore, any
new treatment, storage or disposal facility censtructed onsite to
manage hazardous wastes presently stored at the KBSF, including
surface impoundments, ozone/UV or hydrogen peroxide/ UV, must be
permitted under the CHWMA by the Colorado Uepartment of Health

(CDH) .

2. The <report identifies two treatment technologies
{(Hydregen Peronxa/Uv and Odzone/UV) prefarred for the man;gement
of hazardous wastewater at the HBSF. However, the assessment for
both technologies were not shown to be capable of reducing the
concentration of NDMA to below <the Army propvosed action levels.
in addition, these proposed actions levels were based on ninimum
detection levels rather than health based criteria becauge the
standards for health based action levels are 2-3 orders of mag-

nitude lower than the detection limits. These two technolegies

have nct been demons:rated to be appropriate for treatment of

-1-
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HBSF wastes and therefore cannot be selected as the pieferred al-
ternatives. The report should reflect that the only
technoloygy demonstrated to destroy the hazardous wastes Lo below
the proposed action levels is incineration.

3. Offsite facilities for the treatment of the HBSF waste
cannot be eliminated as a Iinal waste management alternative.

The HBSF is a RCRA/CHWMA facility. Pursuant to RCRA, cust i

)
O
PRy

1)

H
“

one of the criterion f{or eliminating waste managemeni altern

tives.

3

4. The State has nol received responses to 1ts comments

concerning the Contamination Assessment Report for the [B5S

n

Those comments identified deficiencies in the characterization of

the nature and extent of contamination at the HBSF., Many o

(&0

the
conclusions and assumptions used to conduct Lhe treatment and
decommissioning assessment were drawn from the inadeguate and
potentially erroneous characterization of contamination discussed
in the Task 11, S§ite 1-7, Hydrazine Blendinc and Storage
Facility, Contamination Assessment Report. Therefore, the decom-
missioning assessment is flawed in that it utilizes the inade~
quate and potentially erroneous data from the CAR., The failure
to demonstrate that all soil and groundwater contamination have
been removed from the site will necessitate closure of the site

-

as a hazardous waste landfill, including a post-closure permit

-2-
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and implement rion of a 30-year groundwater monit

itoring program
fir the w=' .e management unit.

5. Any new onsite treatment/storage facility that is a

land management unit, (such as a surface imgoundment) mu

1}
t
-
I
4

clude implementation of a groundwater =mouitoring system. Addi-

tionally, costs and scheduling associated with permitting new on-

site units should be inciuided

S

n thhe assessment of onsite alten-

natives,

5, The zreport fails to Xfully defipe the ccatamination 1in

the hydrazine westewater. A full suite anaiys.s (gualitative and
guantitative) 1is necessa.y, and should be inciuded in this

report, before all technologies can ke evaluated.

7. Please provide copies ©f all reporis describing the

various technologies screened.

8. A complete investigation to detfine the source of the
hydrazine compounds detected in grecundwater monitoring wells sur-

rounding the HBSEF must be conducted,
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Specific¢ Comments

1. Paga 1-13. The report states that an unreported quan-

rity of hydraziase sludges was collected, drummed and t:ransported

to pits in Sections 30 and 36. W..at future plans, and under whas

task, will the investigation of these pits be conducted? +hat is

the approximate guantity ot these wastas?

2. Page 1-34. Lowiy alr Fulve Base received approximately
1¢,00C gallons of hydrazine contaminated wastewater according to

this repcri. 4 conmpiete explanation of the transfer of thes

wastes, including dates, manifesis and treatment and dispesal

nethods, must be previded.

3. Page 1-14. The Spill History excludes spills described

in the HPBSF CAk. These should be includezd in this report.

4. Page 1-14. The inground concrete tank used to store

UDMH and other hazardous waste must be closed as a surface 1im~

poundment and nust include monitoring bencath the structure to

define the extent of contamination,

. Pace 1-27., As described in the State's comments to the

HBSE CAR, the Phase II investigation must include the use of an

xtraction procedure which assures that hydrazine contamination

-4~
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is detected. The {United States Air Force and Martin Mariettca

have determined that the extraction of hydrazine from seoils can-

not be done using standard laboratory extraction procedures. To

accurately determine whether or not hydrazine is present, a

mildly acidic extractant must be used, according tc the U.S.A.F.

and Martin Marietta studies., Therefore, the Phase II investiga-

tions should resample and reanalyze the Phase I Dborings using

methodés preven to extract hydrazine,

6. Page 1-28, What 1s meant by the statement,

transformerxs are believed

"Other

to contain less than 50 ppm of DPCBs?"

Have these transforwuers been analyzed? If so, why i1s it only

believed that they are less than 50 ppm, and therefore, unregu-

lated?

7. Pzge 1-31. Methyl Isobutyl EKetone vas detected in ©

-
ne

soil boring and determined to be a laboratory contaminant. D1

o}

the blank also detect MIBK? I1f not, the sample cannot be con-

sidered a laboratory contaminaint ané must be further inves-

tigated.

8. Page 1-31. The CRL for NDMA is too high, A lower

detection level is necessary for this compound based on its

toxicity.



ol

[

sl Wil

R g

fE— - 0 40 ol

i

e

s

9. Page 1-31. As stated in the State's comments on the

HBSF CAR, an inadeguate soils investigation was conducted. For
example, the investigation failed to include hydrazine compounds
as target analytes and an unacceptable analytical methodology was
used. Soil contamination must be further investigated prior to
making the assumption that the remediation of HBSF soils is not

wartanted.

10. Page 1-31. Varioue compounds such as dimethyle
cyanamide, N,N-dimethylformzmide, tetrachloroethane, and
l~ethyl-1H-1,2,4,-triazole were detected, but because of thneir
low levels, were not "quantified."™ ©Please explain what is meant
by "guantified?" At what levels are compounds placed in this

¢category?

11. Page 1-33, Table 1-8. The detection levels for

hydzazine, MMH, UDMH, and NDMA are several orders of magnitude
above recommended health based risk icvels. A more recent

analyris is needed, using the lowest available detecticon levels,

12, Page 1-34. Given that the health based criteria fo:z
MMH, UDMH, and NDMA are substantially lower than the detaction
limits, the State strongly recommends that complete destruction

(i.e., incineration) be utilized to finally manage the hazardous

wastes.
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13. Page 2-24. Three of the four final candidate tech-
nologies will require a RCRA/CHWMA permit if implemented. The
costs and time factors asscciated with the permitting process

vwere not considered in the overall evaluations of potential tech-

nologies.,

14. The report does not include TICs or unidentified ox-
ganic compounds detected by the GC/MS. These should be included
in the report, as it is presented in all other RMA reports, As
stated on page 2-29, these "unknown constituents irn the wastze

water could interfere with the treatment.”

15. Page 2-32. The ozone/UV treatment study could only be
demonstrated to reduce the councentration of NDMA to 1.4 ppb after
approximately 50 hours of treatment. This level is 7 times the
propogsed action level (.2 ppb). From these data, it cannct be
concluded that ozone/UV treatment will satisfacteorily reduce NDMA
concentrations to below the proposed action level. This technol-
ogy cannot be sclected for implem:ntation before making such a

demonstration,

16. Page 2-34. The hydrogen peroxide/UV study did not

demonstrate that the concentra*ion of NDMA can be reduced to
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below the proposed action level, This technology cannot Ye

selected for implementation before making such a demonstration.

17. Pages l-34 and 2-42. There appears to be some confu-

sion as to the proposed action leveis fcor NDMA. On page 1-34,
the action level is proposed as .2 ppb. On page 2-42, the action

level is stated to be .35 ppb. Please cla:ify.

18. Page 2-48. The £irst full paragraph states that the
liner system will comply with 40 CCR 264.221 and the 1984 HSWA
regulations. These regulations also require the implementation
of sufficient monitoring wells, both upgradient and downgradient
of the surface impoundment, to detect any possible groundwater
contamination from the regulated unit. The report fails to ine

clude a description of where the wells are proposed to be placed.

19. Page 2-80. The most vizdle treatment of the hydrazine
wastewaters is off-site incineration due to its high reliability
of destruction and the shorter amount of tine f£or disposal, The
raport should als¢ evaluate use of off-site treatment facilities

other than inc¢ineraction.

20. Page 3-14. Isolation or decontamination of con-

taminated soils and groundwater must be conducted as part of the

closure of the HBSF and should not be conducted under 2 separate
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task. A post-closure permit requiring long-term monitcring and

reporting will otherwise be necessary.

2l. Page 3-21. All solid waste materials generated in the
closure of the HBSF must be tested to demonstrate that they are
free from contamination or managed as RCRA/CHWMA hazardous

wastes,

22. Page 3-32. See Comment No. 6. The results from

"earlier testing" of PCBs should be included in the report,

23. Page 3-33. Open air evaporation ¢r trelease of waste
flammable and non-flammable solvents and paints is not a legal
waste management technique, These materials nust be collected

and disposed as hazardous waste,

24, Pages 3-38 t6 2-40., Demolition and removal of under-

ground piping, sumps and tanks must be followed by soil sampling
and/or excavation of adjacent contaminated soils., Failure to do
s0 will reqguire the area to be permitted for closure as a hazard-

ous waste landfill.

25. Page 3-52. The reports provided to the State do not
include a Section 2.9 wherain construction of an evaporation pond

is discussed. Pleasa clarify Section 3.3.5 which discusses the

~9-
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disposal of wastewater generated during site rastoration in an

evaporation peond.
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RESPONSES TO COLORADQ DEPARTMENT OF HEALTH LETTER
{Dated May 17, 1988) ON THE HBSF WASTEWATER TREATMENT
AND DECOMMISSIONING ASSESSMENT

General Comments

1. COMMENT:

The Hydrazine Blending and Storage Facility (HBSF) is a RCRA
regulated facility and, therefore, must be ciosed in accordance
with the Colorado Hazardous Waste Management Act (CHWMA). Specif-
jcally, the facility must be closed in accordance with 6 CCR 1007-3,
Subpart G, Sections 265,110 et seq. Furthermore, any new treatment,
storage, or disposal facility constructed on-site to manage
hazardous wastes presently stored at the HBSF, including surface
impoundments, ozone/UV, or hydragen peroxide/UY must be permitted
under the CHWMA by the Colorado Department of Health (CDH).

RESPONSE:

The United States, as it has made clear in the past, will conduct
the cleanup at the Rocky Mountain Arsenal pursuant to CERCLA. The
comprehensive cleanup program includes the HRBSF interim action,
The substantive requirements of the CHWMA may apply wiiouan

ARAR pracess. CERCLA specifically excludes any requirement:
permits for actions conducted pursuant to the statute,

2. COMMENT:

The report identifies two treatment technologies (hydrogen
peroxide/U¥ and ozone/UV) preferred for the management of hazardous
wastewater at tne HBSF., However, the assessment for both
technologies were not shown to be capable of reducing the
concentration of NOMA to below the Army proposed action levels. In
addition, these proposed actions levels were based on minimum
detection levels rather than health-based criteria because the
standards for health-based action levels are 2-3 orders of
magnitude lower than the detection limits, These two technclogies
have not been demonstrated to be appropriate for treatment of HBSF
wastes and therefore cannot be selected as the preferred
alternatives. The report should reflect that the only technology
demonstrated to destroy the hazardous wastes to below the proposed
action levels is incineration,

0492K
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RESPONSE :

During the period the treatability studies were being conducted the
anticipated action level for HOMA was higher than the present

0.20 ug/1. Consequently, most experiments were suspended after
achieving the anticipated action level, Treatadility study no. &,
utilizing ozone/UV, demonstrated destruction of NOMA to 0.20 ug/1.
Due to the detection limit for NDMA, no technclogy can be
demonstrated to destroy NDMA below 0.20 ug/l.

Additionally, the UV dosage utilized during the treatability studies
ranged from 0.8-6 Watts/1. Typical commercial reactors provide a

UV dosage of about 200 Watts/1, so a marked improvement in both the
rate and extent of destruction is anticipated during the actual
treatment process, achieving cleanup to the action levels,

COMMENT :

Off-site facilitics for the treatment of the HBSF waste cannot be
eliminated as a final waste management alternative. The HBSF is a
RCRA/CHWA facility. Pursuant to RCRA, cost is not one ot tre
criterion for eliminating waste management alternatives.

RESPONSE:

Off-site incineration of HBSF wastewater is included i the HBSF
Treatment and Decommissioning Assessment report, CERCLA reuires
treatment technologies be evaluated for their cost effectiveness,

COMMENT :

The State has not received responses to its comments concerning the
Contamination Assessment Report for the HBSF. Those comments
identified deficiencies in the characterization of the nature and
extent of contamination at tne HBSF, Many of the conclusions and
assumptions used to conduct the treatment and decommissioning
assessment were drawn from the inadequate and potentially erroneous
characterization of contamination discussed in the Task 11,

Site 1-7, Hydrazine 8lending and Storage Facility, Contamination
Assessment Report. Therefore, the decommissioning assessment is
flawed in that it utilizes the inadequate and potentially erroneous
data from the CAR. The failure to demonstrate that a'' <ci! and
groundwater contamination have been removed from the site will

0492k
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necessitate closure of the site as a hazardous waste Yandfill,
including a post-closure permit and implementation of a 30-year
groundwater program for the waste management unit,

RESPONSE:

The comment addresses matters beyond the scope of the KBSF IRA.
Enough data is available to proceed with the interim action as
described. The State fails to recognize that the HBSF IRA will be
followed by other actions inciuded within the final cleanup of the
Airsenal.

COMMENT:

Any new on-site treatment/storage facility that is a land
management unit {sucnh as a surface impoundment), must include
implementation of a groundwater monitoring system. Additionally,
costs and scheduling associated with permitting new on-site units
snould be included in the assessment of on-site alternatives.

RESPONSE:

The Arsenal has an extensive grounawater monitoring systam
consisting of hundreds of wells, CERCLA specifically exempts
cleanup actions from permitting requirements, the increased ¢costs
and scheduling delays associated with permitting not t:ing
considered as appropriate for the CERCLA cleanup process.

COMMENT :

The report fails to fully define the contamination in the hydrazine
wastewater. A full suite analysis {qualitative and quantitative)
is necessary, and should be included in this report before all
technologies can be evaluated.

RESPONSE

This report adequately defines the levels of contaminants of
concarn in the HBSF wastewater.

0492K
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COMMENT:

Please pruvide copies of all reports describing the various
technologies screened.

RESPONSE:

The reports referenced by this assessment are in the public
domain, The State has adequate resources to obtain these reports.

COMMENT:
A complete investigation to define the source of the hydrazine

compounds detected in groundwater monitoring wells surrounding the
HBSF must be conducted.

RESPONSE:

This action is beyond the scope of the HBSF IRA, but was
investigated under Task 11,

0492K
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Specific Comments

COMMENT:

Page 1-13. The report states that an urreported quantity of
hydrazine sludges was collected, drummed, and transported to pits
in Sections 30 and 36. What future plans, and under what task,
will the investigation of these pits be conducted? What 1s the
approximate quantity of these wastes?

RESPONSE:

The subject information was provided for historical reference
only. The investigation of pits in Section 30 and 36 is in thne
scope of Tasks 14/21 and Tasks 1/47, respectively.

COMMENT :

Page 1-14, Lowry Air Force Base received approximately 10,000
gallons of hydrazine-contaminated wastewater according to tnis
report, A ccmplete explanation of the transfer of these wastes,

including dates, manifests, and treatment and disposal methods must

be reported.

RESPONSE:

The requested information is not within tne scope of the interim
action. However, the Program Manager's Office will attempt to work
with the State to retrieve this information, if it exists, through
avenues other than the HBSF IRA,

COMMENT :

Page 1-14. The spill history excludes spills described in the HBSF
UK&. These should be included in this report.

RESPONSE :

The spill history section of the HGSF assessment is provided as a
summtary for historical purposes only. A reference to the Task 11
CAR for more detail will be added.

04592K
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COMMENT .

Page 1-14. The inground concrete tank used to store UDMH and other
hazardous waste must be closed as a surface impoundment and must
include monitoring beneath the structure to define the extent of
contamination,

RESPONSE:

The HBSF .nterim action will be conducted pursuant "o CERCLA.
Specific requirements are developed through the ARAR process.

COMMENT:

Page 1-27. As described in the State's comments to the HBSF CAR,
the Phase 1l investigation must include the use of an extraction
procedure which assures that hydrazine contamination is detected.
The United States Air Force and Martin Marietta have determined
that the extractinn of hydrazine from soils cannot be done using
standard laboratory extraction procedures. To accurately determine
whether or not hydrazine 1s present, a mildly acidic extractant
must be used, according to the USAF and Martin Marietta studies.
Therefore, the Phase l! investigations should resample and
reanalyze the Pnase 1 berings using methods to extract hydrazine.

RESPONSE:

The page in question summarized the results of an Air Force
decommissioning study and is provided for historical purposes
only. The Phase II HBSF soils and groundwater investigation is
separate from the HBSF IRA,

COMMENT:

Page 1-28. What is meant by the statement, “Other transformers are
el1eved to contain less than 50 ppm of PCBs?" Have these
transformers been analyzed? If so, why is it only believed that
they arc less than 50 ppm, and therefore, unregulated?

RESPONSE:

The paragraph in question is summarizing the results of an Air
Fo-ce Decommissioning Study. 1n that study, all four transformers
were reportedly analyzed for PCBs. Although only one transformer

0492K
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contained PCB-contaminated oil, oil from all the transformers will
be treated as if PCB-contaminated. Hopefully this alieviates the
State's concerns.

COMMENT :

Page 1-31. Methyl isobutyl ketone was detected in onc so0il boring
ang determined to be a laboratory contaminant. Did the blank also
detect MIBK? If not, the sample cannot be considered a laboratory
contaminant and must be further investigated.

RESPONSE :

Further investigation of the MIBK detected in one soil boring is
not within the scope of the HBSF IRA, but 3is within the scope of
the HBSF Phase I[ soils and groundwater investigation.

COMMENT ;

Page 1-31. The CRL for NOMA is too hign. A lower detection level
15 necessary for this compcund based on its toxicity.

RESPONSE:

The reported CRL of 200 ppt for NDMA 1s for the most sophisticated
analytical method known by the Program Manager's Office. It is
also the method recommended by EPA. The Program Manager's Office
would apprecy :te any information regarding a more sophisticated
method.

COMMENT :

Page 1-31. As statec in the State's comments on thc HBSF CAR, an
inadequate soils investigation was conducted. For example, the
investigation failed to include hydrazine compounds as target
analytes and an unacceptable analytical methodology was used. Soi)
contamination must be further investigated prior to making the
assumption that the remediation of HBSF soils is not warranted.
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RESPONSE:

The concliusions of the Task 11 CAR about the HBSF soils is reported
for background information only. Further soils investigation is
not within the scope of the HBSF IRA,

COMMENT :

Page 1-31. VYarious compounds such as dimethylcyanamide,
N,N-dimethy1formamide, tetrachloroethane, and
1-ethyl-1H-1,2,4-triazole were detected, but because of their low
levels, were not “quantified." Please explain what is meant by
"quantified?" At what levels are compounds placed in this category?

RESPUNSE:

Tne section in question is 3@ summary of an egarlier arsenal study.
It is not within the scope of the HYSF IRA to determine why an
earlier study could not or did not quantify organic compounds
present at less than 0.2 ug/l.

COMMENT:

Page 1-33, Tablc 1-8. The detection levels for nydrazine, wiid,
TDMA, and NDMA are severa) orders of magnitude above recommended
realth-based risk levels. A more recent analysis is needed, using
the lowest available detection levels.

RESPONSE:

The detection 1imits in question were the lowest available
detection levels at the time of analysis. Likewise, the lowest
available detection levels wil) be used during the HBSF IRA.
Technical information the State may have in this areca would be

welcamed,

12. COMMENT:
Page 1-34, Given that the health-based criteria for MMH, UDMH, and
ND&K are substantially lower than the detection limits, the State
strongly reccmmends that complete destruction {i.e., incineration)
be utilized to finally manage the hazardous wastes.
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RESPONSE:

Jestruction by incineration is no different from other treatments
in that destruction can only be certified by mounitoring for the
contaminants in the off gases. Incineration, as a treatment
metnod, deces not of itself guarantee complete destruction, although
99.99 percent dastruction of organic compounds can generally be
attained, However, wastewater treatment with UV catalyzed chemical
oxidation (ozone or hydrcgen peroxide) down to detection limits
achieves greater thar 99.99 percent destruction.

COMMENT ;

Page 2-24, Tnree of the tfour final candidate technologies will

require a RCRA/CHWMA permit if impliemented. The costs and time

factors associated with the permitting process were not considered
in the overall evaluations of potential technologies.

RESPONSE. :

CERCLA specifically excludes permitting requirements, considering
the costs and delays *nappropriate to the cleanup process.

COMMENT:

The report does not include TICs or unidentified organic compounds
detected by the GC/MS. These should he included in the report, as
it is presented in all other RMA reports. As stated on page 2-29,
these "unknown constituents in the wastewater could interfere with
the treatment.”

RESPONSE:

This document is a HBSF IRA assessment and, as such, follows the
tformat for assesc¢ment documents as defined by the consent decree.
The other reports mentioned are assumed to be RI/FS CARs, which do
present a listing of tentatively identified compounds (TICs).
Treatability studics were performed to document treatment
effectiveness on actual HBSF wastewater samples.

0492K



i

15. COMMENT:

e S

e,

—

Page 2-32. The ozone/UV treatment study could only be demonstrated
to reduce the concentration of NDMA to 1.4 ppb after approximately
50 hrs of treatment. This level is seven times the proposed action
level (0.2 ppb). From these data, it cannot be concluded that
ozone/UY treatment will satisfactorily reduce NOMA concentrations
to below the proposed action level. This technology cannot be
selected for implementation before making such a demonstration.

RE SPONSE :

In treatability study no. 4 UV/ozone treatment was demonstrated to
treat NUMA contamination to the 200 ppt detection limit in about
83 hr. Commercial reactors will provide a UV dosage 30-40 times
higher than in the treatability studies, markediy decreasing the
time required to achieve the action level,

. COMMENT:

Page 2-34. The hydrogen peroxide/UY study did not demonstrate that
the concentration of NDMA can be reduced to below the proposed
action level. This technology cannot be selected for
implementation before making such a demonstration.

RESPONSCZ:

While UV/peroxide treatment of NDMA was not demonstrated to the

200 ppt detection limit, it is nearly identical as a treatment
method to UY/ozone from a technical standpoint. UY/peroxide
treatability study no, 2 was discontinued after 77 hr at the 2 ppb
level, although the data indicated that further NDMA destruction
would result from additional treatment time. For this treatability
study the UV dosage was only 0.8 Watts/i, whereas commercially
available reactors prcvide a dosage of approximately 200 Watts/1.
The time required to achieve the NDMA action level should be
greatly reduced with the commercial reactor,

. COMMENT:

Pages 1-34 and 2-42. There appears to be some confusion as to the
proposad action Tevels for NDMA. (n page 1-34, the action level is
proposed as 0.2 ppb. On page 2-4Z, the action is level 1is stated
to be 0.35 pob. Please clarify.
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RESPONSE:

The action level stated on page 2-42 is in error. The text has
been revised.

COMMENT:

Page 2-48. The first full paragraph states that the liner system
will comply with 40 CFR 264.221 and the 1984 HSWA regulations.
These regulations also require the implementation of sufficient
monitoring wells, both upgradient and downgradient of the surface
impoundment, to detect any possible groundwater contamination from
the regulated unit. The report fails to include a description of
where the wells are proposed to be placed.

RESPQONSE:

The Arsenal has an extensive groundwater monitoring system
consisting of hundreds of wells which are regularly monitored.
Additional wells are not necessary.

COMMENT :

Page 2-80. The most viable treatment of the hydrazine wastewaters
1s off-site incineration due to its nigh reliability of destruction
and the shorter amount of time for disposal. The report should
also evaiuate use of off-site treatment facilities other than
incineration.

RESPONHSE:

The State's assumptions that incineration can achieve a measurably
greater destruction of NDMA and can be arranged and implemented
more quickly are not supported by available data. If the hydrazine
compounds and NOMA are reduced to below their detection limits (2.5
ug/1 for hydrazine, 20 ug/1 for MMH, 25 ug/1 for UDMH, and 0.20
ug/1 for NOMA) by UV catalyzed chemical oxidation, greater than
99.998 percent destruction of these contaminants would be

achieved. From the results of the treatability studies it is clear
that this Tevel of cleanup is achievable, especially since
commercial reactors are equipped with higner intensity UV lamps
than those used in the treatability studies. Cocmmercial reactors
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typically provide a UV dosage of about 200 Watts/1, while the
dosage utilized in the treatability studies ranged from 0.8-6
Watts/1. Therefore, much faster reaction kinetics and more
complete destruction may be expected from the commercial reactors.
The degree of destruction by UV catalyzed chemical oxidation is
equivalent to the expected, but undemonstrated, destruction by
incineration.

RESPONSE :

Page 3-14. Isolation or decontamination of contaminated soils and
‘groundwater must be conducted as part of the closure of the HBSF
and should not he conducted under a separate task. A post-closure
permit requiring long-term monitoring and reporting will otherwise
be necessary,

RESPONSE:

Isclation or treatment of contaminated soils and groundwater are
not within the scope of the HBSF IRA. These subjects can be
addressed in future cleanup actions. There is no need to delay the
HBSF IRA until these actions occur.

COMMENT :

A1) solid waste materials generated in the closure of the HBSF must
be tested to demonstrate that they are free from contamination or
managed as RCRA/CHWMA hazardous wastes,

RESPONSE:

1t is the intention of the Program Manager's Office, clearly stated
in the assessment, to dispose of all solid wastes generated by this
interim action as designated hazardous wastes.

COMHMENT:

Page 3-32. See Comment No., 6. The results from "earlier testing"
of PCBs should be included in the report.
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w— N T e v B

]

24.

25.

RESPONSE :
See the response to Comment No. 6.

COMMENT:

Page 3-33. Open air evaporation or release of waste flammable and
nonflammable solvents and paints §s not a legal waste management
technique. These materials must be collected and disposed as
hazardous waste.

RESPONSE:

The Army is not aware of the basis for this comment, as no citation
is provided.

COMMENT:

Pages 3-38 to 3-40. Demolition and removal of underground piping,
sumps, and tanks must be followed by soil sampling and/or
excavation of adjacent contaminated soils., Failure to do so will
require the area to be permitted for closure as a hazardous waste
Jandfill.

RESPONSE :

Neither soil investigations nor isolation or treatment of
contaminated soils are within the scope of the HBSF 1RA,

COMMENT ;

Page 3-52. The reports provided to the State do not include a
Section 2.9 wherein construction of an evaporation pond is
discussed. Please clarify Section 3.3.5 wnich discusses the
disposal of wastewater generated during site restoration in an
evaporation pond.

RESPONSE :

The reference to Section 2.9 is a typographical error. The correct
reference is Section 2.7.
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Shell Qil Company

€/0 Moime Socers 3 Jwan

Suite 1300
*7C0 Broacway
Jenver TO 3080
May ii, 1988 RECEIvegp )
Juh1- 1988
EVIRCSSCNE courany

Qffice of the Progrem Manager

for Pocky Mountain Arsenal

ATTN: AMXRM<PM: Mr, Donald L. Campbell
Zuilding £-4460

stperdeen Proving Ground, Maryland 21010-5401

Cear Mr, Campdell:

Enclosed herewith are Shkell 0i1l's comments on Uraft Final Report,
Hydrazine Biending anc Storage raciiity Wastewater . calmen. and
Oeconmiissioning Assessment, Task 34, Aprii, 1588.

Sincerely,
,/',/\./'jf-(—/“

C. K. Hahn
Manager
Denver Site Project

POL:ajg
Enclosure

cc: (w/endcsure)/
Qffice cf the Prggram Menager for Rocky Mountain Argenel
ATTN: AMXRM-RP: Mr., Kevin T. Blcse, Acting Chief
Aberdeen Proving Ground, Maryiand 21010-5401

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXKM-TO: Mr. Brian L. Anderson
Commerce City, Coloradc 80022-2180
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§ ¢¢: Mr, David L. Anderson
¢/0 Acumenics, Inc.
Suite 700 '

€24 Ninth Street, N.W.
Washington, 0.C, 20001

gEm

Department of the Army

Office of the Judge Advocate General
ATTN: Lt. Col. Scott Isaacson
Washington, DC 203102200

Ms. Patricia Bohm

Q0¥fice ¢f Attorney General
CERCLA Litigation Section
One Civic Center

1560 Sroadway, Suite 280
Denver, CC 80202

Mr. Jeff Edson

Hazardous Materials and Waste Maragement Division
Colorado Department of Health

421C East llth Avenue

Denver, CO 80220

—— omaen Eamanad - L o

Mr, Robert L. Duprey :
. Director, Hazardous Waste Management Division

U.S. Environmental Protection Agency, Regfon VIII
One Denver Place

999 18th Street, Suite 500
Denver, CQ 80202-2405

Mr, Conrnally Mears

Air and Waste Minagement Division

U.S. Envircnmental Protection Agency, Region VIII
One Denver Place

999 18th Street, Suite 500

Denver, CO 80202-2405

Mr, Thomas P. Looby
Assistant Director

Colorado Department of Health
4210 East 1lth Avenue

Denver, CO 80220
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SHELL OIL COMMENTS ON DRAFT FINAL REPORT
HYDRAZINE BUENDING AND STORAGE FACILITY WASTEWATER TREATMENT
A 0 NG ASSESSMENT, TASK 36, L, 1988

1. Page 1-30, second fu11 paragraph.

Shell is not aware of any regulation that requires creatment or
destruction of materials injected in a deep well.

iyt

2. Page 1-35, third full sentence.

As Shell has stated previousiy, Cancer Assessment Group (CAG)
methodology is premised cn invalid assumptions,

3. Page 2-1, first paragraph.

. Current regulatery policy favors the reduction of toxicity,
: mobility or volume.

4, Page 2-4, first full sentence.

The text should probably state "...s0 that major experimentation
would not be required...."

5. Page 2-51, first paragraph.
Useful Tife is more a des‘gn objective {a choice) than it is an
Tatrinsic quality of a tecnnology, therefore it should not be 2
criteria.

In the second sentence, the meaning of "the permanence of the
remedfation " is not clear,

6. Page 2-51, second paragraph.

Reliabiltty relates to consistency of performance. Less operations
and maintenance does not necessarily equate to reliability.

7. Page 2.51, third paragraph.

] Timing which prevents a schedule being met is undesirable. Other-
wise, tiring is of secondary importance to other criteria.

8. Page 2-72, third paragraph,

@ while in this case destruction is an appropriate rating basis,
| more generally the elimination of exposure is the goal
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RESPONSES TQ SHELL OIL COMPANY
LETTER (DATED MAY 11, 1988)
ON THE HBSF WASTEWATER TREATMENT
AND DECCMMISSIONING ASSESSMENT

COMMENT :

Page 1-30, second full paragraph. Shell is not aware of any
regulation the requires treatment or destruction of materials
injected in a deep well.

RESPCNSE :

Deep well injection would not result in the reduction of toxicity,
mobility, or volume of the HBSF wastewater. Therefore, this option
was rejected, in keeping with current regulatory policy.

2. COMMENT:
Page 1-35, third full sentence. As Shell has stated previously,
tie Cancer Assessment Group (CAG) methodology is premised on
invalid assumptions.
RESPONSE:
Comment noted. HNo text revisicn necessary.
3. COMMENT:
Page 2-1, first paragraph. Current regulatory poliicy favors the
reduction of toxicity, mobility, or volume.
RESPONSE:
Comment noted and text revised.
4. COMMENT:
Page 2-4, first full senten 2. The texi should prebably state
. . . S0 that major experimentation would not be required . . . .
RESPON"C:
This inadvertent omission in the (exl ~as een corrected.
0492K

F-37



— ey NN AR BB gl Mg

it

] PO B

§. COMMENT:
Page 2-51, first paragraph. Useful life is more a design objective
{a choice) than it is an intrinsic quality of a technology,
therefore, it should not be a criteria. In the second sentence,
the meaning of “the permanence of the remediation" is not clear.
RESPONSE:
Comments noted and text revised.

6. COMMENT:
Page 2-51, second paragraph. Reliability relates to consistency of
performance. Less operations and maintenance does not necessarily
equate to reliability.
RESPONSE :
Comment noted.

7. COMMENT:
Page 2-51, third paragragh. Timing which prevents a schedule being
met 15 undesirable. Otherwise, timing is of secondary importance
to other criteria.
RESPONSE:
As noted in the paragraph in question, the technologies which would
be more easily and quickly implemented and require less time to
complete are favored only if all other implementability factors are
equal.

8. COMMENT:
Page 2-72, third paragraph. While in this case, destruction is an
appropriate rating basis, more generally the elimination of
exposure 15 the goal.
RESPONSE :
Comment noted.

0492k

F-38



