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EXECUTIVE SUMMARY

This Draft Implementation Document (ID) for Rinsewater Transfer has been prepared as a

requirement for conducting and completing the Interim Response Action (IRA) at the Hydrazine

Blending and Storage Facility (HBSF) located at Rocky Mountain Arsenal (RMA) in Commerce

City, Colorado. This document has been prepared in accordance with requirements set forth in

the October 1988 Final Decision Document for the HBSF IRA (Peer, 1988) and the Amendment to

the Final Decision Document (HLA, 1991). The HBSF IRA task was separated into two phases

that comprise complete decommissioning of the HBSF as cited in the Federal Facility Agreement.

The design portion of Phase [ of the HBSF IRA included analytical methods development

and laboratory certification for analysis of hydrazine fuel compounds (hydrazine, monomethyl

hydrazine [MMHJ, and unsymmetrical dimethyl hydrazine (UDMH]) and n-nitrosodimethylamine

(NDMA) in HBSF rinsewater, chemical characterization of the hydrazine rinsewater, bench- and

pilot-scale testing of ultraviolet (UV) light/chemical oxidation treatment systems for treatment of

hydrazine rinsewater, full-scale startup testing of a UV light/chemical oxidation treatment

system, and air monitoring during startup testing as described in the Draft Final Treatment Report

(HLA, 1991).

An inventory of the HBSF site was also conducted during Phase I to assess overall site

conditions and to inventory facilities and equipment at the site for planning of decontamination,

demolition, and reclamation decommissioning activities. The inventory identified aboveground

tanks and piping, buried structures and piping, drums, concrete and asphalt, buildings, and

surficial debris. An asbestos survey was also performed during the site inventory.

Phase II of the HBSF IRA will consist of (I) trans4erring hydrazine rinsewater from the

HBSF to the Pond A surface impoundment for the Basin F liquids and (2) incinerating the

hydrazine tinsewater with the Basin F liquids in the submerged quench incinerator (SQI) at RMA.

The purpose of this Draft ID is to outline the plan for transfer of the rinsewater to Pond A for

temporary holding. Details of the rinsewater incineration activity will be included in the

Implementation Document for the Basin F Liquid Incineration IRA.

20003,E44.1o- ADD
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1.0 INTRODUCTION

This Draft Implementation Document (ID) for Rinsewater Transfer has been prepared as a

requirement for conducting and completing the Interim Response Action (IRA) at the Hydrazine

Blending and Storage Facility (HBSF) located at Rocky Mountain Arsenal (RMA) approximately

10 miles northeast of metropolitan Denver in Commerce City, Colorado (Figure 1.1). This

document has been prepared in accordance with requirements set forth in the Final Decision

Document for the HBSF IRA (Ebasco, 1988) and the Amendment to the Final Decision Document

(HLA, 1991). The HESF IRA task was separated into two phases that comprise complete

decommissioning of the HBSF as cited in the Federal Facility Agreement (FFA).

The purpose of this Draft ID is to outline the plan for transferring hydrazine rinsewater

currently stored at the HBSF and decontamination rinsewater generated during the IRA to the

Pond A surface impoundment for the Basin F liquids. This section presents a brief description

and history of the HBSF, a summary of the Decision Document, a summary of the scope of work

for the IRA and primary objectives of the IRA, and Applicable or Relevant and Appropriate

Requirements (ARARs) for the rinsewater transfer activity. Section 2.0 details characterization of

the hydrazine rinsewater that was conducted during Phase I of the HBSF IRA. Section 3.0

describes the HBSF and Pond A rinsewater transfer areas. A plan of action for transferring the

rinsewater, including a schedule and cost estimate, is presented in Section 4.0. Section 5.0

describes the health and safety factors regarding transfer activities.

Details oi the rinsewater incineration activity will be included in the Implementation

Document for the Basin F Liquid Incineration IRA.

1.1 BACKGROUND

1.1.1 Hydrazine Blending and Storage Facility History

The HBSF was operated by RMA for !he U.S. Air Force (USAF) between 1962 and 1982 as

a depot to receive, blend, store, and distribute hydrazine fuel compounds. The HBSF was

primarily used to blend anhydrous hydrazine and unsymmetrical dimethyl hydrazine (UDMH) (or

20003,644.10 - ADD
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ji
1,1-dimethyl hydrazine) to produce Aerozine 50. The materials were manufactured elsewhere and

shipped to RMA for blending. Blending operations were not continuous and occurred in response

to requests by the USAF. Other operations at the HBSF included loading and unloading of rail

cars and tanker trucks, and storage of Aerozine 50. anhydrous hydrazine, monomethyl hydrazine

(MMH), monopropellent hydrazine, hydrazine 70. UDMH, and hydrazine.

Hydrazine and UDMH are unstable in the natural environment and rapidly decompose when

exposed to the atmosphere. One of the decomposition products of UDWH is n-nitrosodimethyl-

amine (NDMA), a suspected human carcinogen. From January through March 1982, the U.S.

Occupational Safety and Health Administration (OSHA) surveyed the HBSF and detected the

presence of airborne NDMA within the HBSF. In May 1982, RMA ceased operations and closed

the HBSF to all but safety-essential or emergency response entries. After operations ceased,

usable fuel was shipped to the USAF or sold. Off-specification fuel was sent to an incinerator.

Following the discontinuation of operations at the HBSF. tanks that had been used to store

hydrazine fuel compounds were decontaminated. The decontamination procedure consisted of

pumping a sodium hypochlorite solution through horizontal hydrazine fuel storage tanks HAS-I,

HAS-2, HAS-3, CS-I, US-I, and US-2 located at the west area of the HBSF. The decontami-

nation solution was subsequently pumped into tanks US-3 and US..4 located at the east area of the
HBSF. In addition, an in-ground concrete sump located in -he west are- of the HBSF received

water used to decontaminate various portions of the HBSF. Tanks US-3 and US-4 and the in-

ground sump contain approximately 294,000 gallons of hydrazine rinsewater.

On February 17, 1989, the U.S. Department of the Army (Army), Shell Oil Company, the

U.S. Environmental Protection Agency (EPA), the U.S. Department of the Interior (DMI), the U.S.

Department of Justice (DOJ), and the U.S. Department of Health and Human Services (HHS)

executed a Federal Facility Agreement (FFA). The FFA specifies a number of IRAs, including

closure of the HBSF, as necessary and appropriate before final remedial action at RMA. The IRA

process described in the FFA re-,,iires preparation of an IRA Implementation Document before

implementation of the response action.

20003,644.10 - ADD
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1.1.2 Decision Document

In October 1988, the Final Decision Document for the HBSF IRA was released 1..

Program Manager for Rocky Mountain Arsenal (PMRMA). The Final Decision Doc. .. nent stars

that the HBSF IRA will consist of (1) treatment and disposal of pretreated liqu;ds stovvd '.ý. tanks

at the HBSF and (2) dismantlement and disposal of the HBSF structures. The Final Dec-iskin

Document also cites treatment of the rinsewater via the ultraviolet (UV) lig:.- ,.;,emic: I r.:ýdation

process and disposal of the treated water to the RMA Sewage Treatment Plan1. YT:P) e.. '.II

preferred treatment and disposal alternative.

In December 1990, the RMA Steering and Policy Committee (SAPC), chaired PA, ruled

that the disposal alternative identified in the Final Decision Document (i.e., the 'RZ,; STP) was no

longer valid. On February 25, 199 , the Army released a proposed amendme..t to the Final

Decision Document recommending transfer of the hydrazine rinsewater from the HBSF to Pond A

and incineration of the rinsewater/Basin F liquids mixture in the submerged quench incinerator

(SQI) as the preferred treatment and disposal alternative in lieu of treatment via the UV

light/chemical oxidation process and disposal to the ST?. The Amendment to the Final Decision

Document reflecting this revised treatment and disposal alternative will be issued to the

Organizations and State (OAS) in August 1991.

1.2 SCOPE OF WORK FOR THE HYDRAZINE BLENDING AND STORAGE FACILITY IRA

The HBSF IRA task was separated into two phases for closure of the HBSF. The scope of

work for Phase I included planning, rinsewater treatment system selection and modification

(including bench- and pilot-scale testing), full-scale system installation, analytical method

development and laboratory method certification, treatment system startup testing, and develop-

ment of an ID for decontamination, demolition, and disposal of structures and equipment at the

HBSF and site reclamation (decommissioning). Phase I will conclude with the completion of

decommissioning activities. The scope of work for Phase 11 will include transfer of hydrazine

rinsewater stored at the HBSF and generated during decommissioning activities, and onsite

incineration of the rinsewater/Basin F liquids mixture in the SQI.

20003,844.10 - ADD
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Specific objectives developed for Phase 11 are as follows*

- Treat and dispose the remaining hydrazine rinsewater stored at the HBSF and the
rinsewater generated during decommissioning of the HBSF in the SQl

- Treat and dispose any sludge remaining in the hydrazine rinsewater storage tanks after
comoletion of rinsewater transfer

1.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR

RINSEWATER TRANSFER

Because the rinsewater transfer activities will take place entirely onsite RIMA, the adminis-

trative requirements of 40 Code of Federal Regulations (CFR) Part 262, regarding transportation

of hazardous waste, are neither applicable nor relevant and appropriate to this transfer action. No

other action will be taken, therefore, no other regulations are applicable or relevant and appro-

priate.

.0003,"44.10 - ADD
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2.0 CHARACTERIZATION OF HYDRAZINE RINSEWATER

During Phase I of the HBSF IRA, the Army characterized the chemical constituents in

hydrazine rinsewater stored in tanks US-3 and US-4 and the in-ground concrete sump.

Nine in-vestigative samples and three duplicate samples were collected during January 1990

from tanks US-3 and US-4 and the in-ground concrete sump. Samples were collected at three

depths in the tanks to provide characterization of the rinsewater at the upper, middle, and bottom

intervals in each tank. Samples were collected from tank US-3 at 4.5, 9.5, and 14.5 feet below the

liquid surface. Samples were collected from tank US-4 at 5, 15, and 25 feet below the liquid

surface. Samples were collected from the in-ground concrete sump at I, 2, and 4.5 feet below the

liquid surface. Duplicate samples were collected from a single sampling interval in each tank to

evaluate the analytical reproducibility.

Each of the 12 hydrazine rinsewater samples collected from the tanks and the in-ground

sump were analyzed for NDMA, hydrazine fuel compounds (hydrazine, UDMH, and MMH),

priority pollutant list volatile organic compounds (VOCs), priority pollutant list semivolatile

organic compounds (SVOCs), priority pollutant list pesticides/poiychlorinated biphenyls (PCBs),

2,3,7,S-tetrachlorodibenzo-p-dicxin (2,3,7,8-TCDD). and priority pollutant list metals (plus iron)

listed in the draft National Pollutant Discharge Elimination System (NPDES) discharge permit that

was under consideration for the RMA STP at that time. Samples were also analyzed for RMA-

related compounds (organophosphorus pesticides, organosulfur compounds, dibromochloropropane

(DECP], diisopropylmethylphosphonate [DIMP], dimethylmethylphosphonate [DMMP], and

dicyclopentadiene [DCPDI).

Appendix A is a tabular summary of the analytical results of the investigative rinsewater

samples. Table 2.1 summarizes the concentration ranges of analytes detected above the method

reporting limit (MRL) in rinsewater samples collected from the tanks and the in-ground sump.

Analytes listed in Appendix A but not listed in Table 2.1 were not detected in rinsewater samples.

20003,644.10 ADD
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Table 2.1: Concentration' Ranges of Analytes Detected in
Hydrazine Rinsewater Samples from Rocky Mountain Arsenal

During January 1990
(Page I of 2)

In-Ground
Analvte Tank US-3 Tank US-4 Sump

Hvdrazine Fuel Comoounds/NDMA

Hydrazine 22,000 - 60,000 79,000 - 1,100,000 380 - 2100
Monomethyl hydrazine 50,000 - 94,000 140,000 - 180,000 ND
Unsymmetrical dimethyl hydrazine 53,000 - 110,000 790,000 - 1,100,000 85 - 1600
n-Nitrosodiniethylamine 500 - 790 53 - 60 1.4 - 5.8

Volatile Organic Comoounds

Acetone 50.7 23.8 - 32.0 ND
Benzene 53 - 112 2.25 - 2.66 ND
Chlorobenzene 41.6 ND ND
Chloroethane 2000 ND ND
Chloroform 3000 - 4750 96.6 - 106 ND
Chloromethane 45.3 7.25 - 25.6 ND
1,2-Dichloroethane 66- 143 1.61 - 1.67 ND
, 1-Dichloroethane 96 - 570 3.66 - 3.89 ND

1,1-Dichloroethene 13.1 ND ND
1,2-Dichloropropane 26.0 - 89.1 ND ND
Dimethyl sulfide 4.87 - 14.2 46 - 61 ND
Methylethyl ketone ND ND 13.3
Methylene chloride 2600 - 13,000 61 - 110 ND
o,p-Xylene 1.84 ND ND
Tetrachloroethene 2.60 ND ND
Toluene 5.09 ND 96 - 680
Trichloroethene 5.16 ND ND
Vinyl acetate 134 - 186 ND ND
Vinyl chloride 78.3 ND ND

Semivolatile and Pesticide Comoounds

Aniline 1200 - 1460 1500 - 6400 ND
Atrazine 33.1 - 44.0 4.52 - 5.50 8.86 - 150
Benzothiazole 2,47 - 2.92 2.97 - 14.9 ND
4-Chloroaniline ND 2.88 - 2.94 ND
Malathion ND ND 0.574
4-Methylphenol ND ND 45.5 - 320
Naphthalene 8.18 - 9.68 ND ND
Parathion ND ND 3.78
Phenol ND ND 4.12 - 4.52
Vapona 19.1 ND ND
bis(2-Ethylhexyl) phthalate 2.00 11.0 2.14

20003,644.10 - ADD
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Table 2.1: (Page 2 of 2)

In-Ground
Analyte Tank US-3 Tank US-,_ Sumr

Memis

Arsenic 43.1 - 66.3 16.1 - 20.4 220 - 288
Cadmium ND ND 0.601-1.88
Chromium 5.22 - 6.87 6.62 - 7.61 5.8 - 10.7
Copper 7.48 ND ND
'ron 48-81,000 6330 - 12,100 700- 1080
Mercury 0.738 - 0.868 0.241 - 0.658 ND
Silver 0.462 0.224 ND
Zinc 12.2 - 28.9 12.4 - 22.8 24.6 - 55.4

1 concentrations are in micrograms per liter (pg/I)
ND - not detected at or above the method reporting imit
NDMA - n-nitrosodimethylamine

20003,644.10 - ADD
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3.0 RINSEWATER TRANSFER AREAS

Hydrazine rinsewater to be transferred will be loaded into a tanker truck at the east area

(near the Hydrazine Rinsewater Treatment Facility [WWTF]) and the west area (near the in-

ground concrete sump) of the HBSF. The rinsewater will be discharged to Pond A for temporary

holding before incineration. The HBSF and Pond A sites are described in the following sections.

3.1 HYDRAZINE BLENDING AND STORAGE FACILITY SITE

The HEISF is located east of the South Plants area in the northeast corner of Section 1 at

RMA (Figure 3.1). The 10-acre HBSF site consists of two separate areas, each area completely

surrounded by a chain-link fence and a barbed wire fence (Figure 3.2). Overhead piping, access

roads, and a railroad spur connect the two areas.

The west area was constructed in 1961 and encompasses approximately 346,000 square feet.

The west area contains a staging area for tanker trucks and railroad cars, a drum storage area,

blending facilities, three buildings, a 44,000 gallon in-ground concrete sump, two 19,000-gallon

carbon steel tanks (US-I and US-2), and four 24,900-gallon stainless-steel horizontal tanks

(HAS-1, HAS-2, HAS-3, and CS-1). Secondary containment structures associated with hydrazine

fuel storage tanks HAS-I, HAS-2, HAS-3, CS-l, US-I, and US-2 are connected to the in-ground

concrete sump via buried pipelines.

The east area was constructed in 1976 and encompasses approximately 103,000 square feet.

The east area contains one 50,000-gallon and one 200,000-gallon vertical, carbon steel storage

tank previously used for additional storage of UTDMH (tanks US-3 and US-4, respectively).

Tanks US-3 and US-4 are connected by a pipeline at the bottom of each tank.

Since the discontinuation of operations at the HBSF, all tanks have been emptied of fue and

decontaminated. The quantities of decontamination rinsewater generated and currently stored in

tanks US-3, US-4, and the in-ground sump are approximately 50,000, 200,000, and

40,000 gallons, respectively. During the week of October 30, 1989, an inventory of the HBSF site

was conducted. Included in the inventory was an assessment of the condition of tanks. Insulation

20003,644.10 - ADD
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surrounding the outside of tanks US-3 and US-4 limited the inspection. The insulation on these

tanks is composed of foam and is severely weathered and in a state of disrepair. The concrete

secondary containment structures of both tanks contain floor cracks. It is not known whether

these cracks extend completely through the floor of the containment structures. The walls of the

secondary containment structure for tank US-4 also contain cracks that may extend through the

walls. No cracks were noted in the walls of the secondary containment surcture for tank tS-3.

Since the initial inspection, tanks US-3 and US-4 and their secondary comzinment structures have

been inspected daily (five days per week), except during January 1990 when weather conditions

and personnel availability limited daily inspection. In addition, the cracks in the secondary

containment structures were sealed during June 1990 to redu-ce the risk in the event of a loss of

material from US-3 or US-4.

3.2 PN Q .A.SITE

Pond A is a covered, double-lined surface impoundment located north of the former Basin F

site in Section 26 of RMA (Figure 3.1). Pond A contains liquid drained from the former Basin F

as part of the Basin F IRA. Pond A is also used to hold liquids collected from the Basin F waste

pile leachate collection system and any excess precipitation collected on the Pond A cover. Before

July 26, 1991, excess precipitation from the Basin F tank farm secondary containment area was

also placed in Pond A. Pond A covers 3.77 acres and has a capacity of 7.5 million gallons with a

2-foot freeboard (Figure 3.3).

Pond A is covered by a white Hypalon floating cover to prevent the exposure of wildlife to

the liquid in the pond and to prevent or minimize air emissions. The cover is equipped with four

pressure release vents, a hatch to allow sampling and liquid-level measurement, and a fill port to

allow liquids to be added to the pond. The cover was designed to support a 4-inch rainfall or a

5-foot snowfall. There are four collection points at the corners of the cover to facilitate removal

of precipitation that accumulates on the cover.

Pond A is lined with a combination of high-density polyethylene (HDPE) and geonet. The

first layer of 60-mil HDPE (secondary liner) was placed on a 12-inch compacted clay foundation.

20003,544.10 - ADD
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A layer of 200-mil geonet was placed over the HDPE for leachate collection. A second layer of

60-mil HDPE (primary liner) was placed over the geonet. The combined liner is :!nchored at the

top of the impoundment berm by a 12-inch.deep trench filled with dike and embankment

materials.

Pond A slopes toward the south at a I percent grade. The base of the pond is also sloped

toward the north-south centerline at a I percent grade. A sump is located at the base of the liner

at the south-central end of the pond. The sump is constructed to collect any liquid that might

accumulate in the geonet layer. A 6-inch diameter HDPE pipe is connected to the sump and is

used to transfer any accumulated liquid to a 6-inch diameter riser pipe that serves as the

observation and collection point for leachate entering the sump.

Pond A is inspected weekly and after storm events in accordance with standard operating

procedures.

20003,644.10 - ADD
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4.0 PLAN OF ACTION

The hydrazine rinsewater currently stored in tanks US-3, US-4, and the in-ground concrete

sump and decontamination water from decommissioning activities will be removed and transferred

via tanker truck from both areas of the HBSF to the truck unloading area of Pond A. The

proposed sequence for transfer of the hydrazine rinsewater and decontamination water is as

follows:

1. Transfer the rinsewater currently stored in tank US-4 (with the exception of any sludge
that may have accumulated at the bottom of the tank) to tanker trucks via the sub-
mersible pump that is suspended in tank US-4 and the piping that exists between tank
US-4 and the WWTF. Transport the rinsewater via tanker trucks to Pond A.

2. Transfer the rinsewater currently stored in tank US-3 (with the exception of any sludge
that may have accumulated at the bottom of the tank) to tank US-4 and then to tanker
trucks as described above for tank US-4. Transport the rinsewater via tanker truck to
Pond A.

3. Transfer the rinsewater fr(;m the in-ground concrete sump directly into a tanker truck
via the tanker truck's vacuum pump. Transpory the rinsewater via tanker truck to
Pond A.

4. Transfer the decontamination water from decommissioning operations from temporary
storage tanks directly to a tanker truck via the tanker truck's vacuum pump. Transport
the decontamination water via tanker truck to Pond A.

Any sludge encountered during the decommissioning will be characterized and disposed of

accordingly.

This section addresses the activities involved in the transfer action and includes (1) prepar-

ation for transfer activities, (2) loading operations, (3) transport of the rinsewater, (4) discharge

from the trick into Pond A, (5) a schedule, and (6) cost estimate. Specific information regarding

health and safety procedures to be followed during transfer activities is contained in Section 5.0.

4.1 PREPARATION FOR TRANSFER OF HYDRAZINE RINSEWATER

Transfer of hydrazine rinsewater from tanks US-3 and US-4 to the tanker truck will occur

at the southeast corner of the WWTF utilizing piping installed during Phase I of the HBSF IRA.

Currently, rinsewater can be pumped from tank US-4 to the WWTF via a submersible pump and

20003,644.10 - ADO
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associated double-walled transfer piping. A lined, bermed area for temporary secondary

containment will be constructed where the truck will be loaded.

Upon transfer of the rinsewater in tank US-4 to Pond A, the valve in the pipeline connect-

ing the tanks will be opened to allow the rinsewater in tank US-3 to enter tank US-4. Rinsewater

transfer will continue as for tank US-4.

4.2 LOADING OPERATIONS

At the southeast side of the WWTF, the tanker truck will be loaded at the temporary

containment structure through a quick-coupling transfer hose. Hydrazine rinsewater stored in

tank US-4 will be pumped out of the tank via the submersible pump. through the transfer

pipeline and transfer hose directly into the tanker truck at an average rate of 100 gallons per

minute (gpm). An estimated volume of 5000 gallons will be transferred per tanker truck load.

Approximately four hours will be required to transfer each 5000-gallon load.

The in-ground concrete sump will be drained utilizing the vacuum capabilities of the tanker

truck. The tanker truck will enter and exit the west area of the HBSF from the north entrance

and load on the south side of the sump. The HBSF decommissioning contractor will properly

cover or remove the in-ground sump when it is drained of hydrazine rinsewater to prevent

accumulation of additional liquid requiring transfer. Details of the transport route from t'he

WWTF and the in-ground sump to Pond A are shown in Figure 4.1.

The temporary storage tanks for decontamination water generated during HBSF decom-

missioning will be drained utilizing the vacuum capabilities of the tanker truck. The most direct

route to 7th Avenue will be utilized when exiting the HBSF.

Gates at the HBSF will be secured upon departure from the loading area for Pond A.

4.3 TRANSPORT OF RINSEWATER TQ. POND_.A

Once the tanker truck has been loaded at the WWTF, it will exit the east area of the HBSF

and proceed north on E Street to 7th Avenue. The truck will follow 7th Avenue westbound to

D Street, head north on D Street to 9tn Avenue, and proceed west on 9th Avenue to Pond A. The

2•0o3,644.10 . ADO
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route to Pond A. which is approximately 4 miles long and predominantly paved, is shown in

Figure 4.2. Estimated total transport time is 30 minutes. Once the truck has been loaded at the

in-ground sump, it will exit the west area of the HBSF through the north entrance to 7th Avenue

and continue as described above. For decontamination water generated during the decommission-

ing of the two areas, the tanker truck will take the most direct route to 7th Avenue and continue

as described above.

4.4 DISCHARGE OF RINSEWATER INTO POND A

Hydrazine rinsewater will be discharged into Pond A utilizing the standard operating

procedures (SOP) established for transferring liquids to Pond A as described in Basin F IRA SOP

Number 453.4 (Weston, 1990) (Appendix B), with the exception of health and safety procedures.

Section 5.0 of this document describes the health and safety program for this HBSF IRA transfer

activity.

The existing secondary containment area at Pond A will be used during discharge operations.

Details of the transport route to Pond A are shown in Figure 4.3.

After discharge of rinsewater into Pond A. the tanker truck will return to the HBSF via the

transport route.

4.5 SCHEDULE

A schedule of rinsewater transfer activities is shown in Figure 4.4. Based on the issuance of

the Final ID for Rinsewater Transfer and the availability of decontamination water generated

during decommissioning activities, transfer of rinsewater is expected to be completed within

10 weeks after issuance of the Final ID.

4.6 COSTS

The following cost estimate was developed for implementation of rinsewater transfer

activities:
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Planning S 10,000

Transfer of rinsewater 82,000
currently stored

Transfer of rinsewater 20,500
to be generated

Administration and support 7,00

Total S 120,000
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0o01060991 12



5.0 HEALTH AND SAFETY

This section addresses health and safety factors associated with the transfer of the hydrazine

rinsewater and decontamination water to Pond A. The following subsections discuss the general

hazard categories as well as risks associated with the hazards. Training, medical surveillance,

personal protective equipment (PPE), site control, and site-specific emergency procedures will

also be discussed. References will be made to the Final Safety Plan (FSP) for IRA H (Appendix C

to Final Task Plan, HLA, 1989). Section 5.0 is considered an addendum to the FSP.

5.1 HAZARD ANALYSIS

The following sections discuss the potential hazards associated with the transfer of hydrazine

rinsewater. Table 5.1 presents a summary of these hazards.

5.1.1 Mechanical

The 5000-gallon, stainless-steel tanker trucks with vacuum pumping capability used to

transfer liquids could present potential mechanical hazards. Trucks must have the emergency

brake set when not being driven.

5.1.2 Electrical

Electrical hazards associated with transfer activities include the submersible pump and

electrical storms.

The following are general guidelines to be followed when working with electrical equipment:

- Inspect and test equipment before use.

- Be familiar with the latest edition of the National Electric Code.

- Always work with a buddy.

- Repair frayed or exposed wiring before use.

- Portable electrical equipment should be doubly insulated or grounded and equipped with a
ground fault circuit interrupter.

- Extension cords should be three-wire grounded.

- No 3- to 2-prong electrical adapters will be used.

20003,844.10 - ADD
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Table 5.1: Hazard Analysis

Hazard Catetories Hazards

Mechanical Tanker trucks

Electrical Submersible pump, generator, electrical storms

Chemical Hydrazine rinsewaer, toxic gases

Temperature Heat stress

Acoustical Pumps, generators

Oxygen deficiency in confined spaces Tanker truck deconutmination

Biohazards Insects, animals, reptiles

Fire/explosion Generators

Severe weather Lightning, high winds, tornadoes

Physical Falls, trips, etc.

13A

20003,644.10 - Add

0401080991



- Do not work on electrical equipment if standing water or liquids are near the work area.

- Use electrical lock-out/tag-out procedures if pumping equipment requires servicing.

- Cardiopulmonary resuscitation (CPR) training is suggested.

- Cease work immediately in the event of an electrical storm.

Use of extension cords should be avoided. If there is no other option, the guidelines below

should be followed-

- Extension cords will only be used in an emergency and only for temporary use.

- All extension cords must be heavy-duty service type.

- Extension cords must be kept out of water.

- No wire hangers will be used with extension cords.

5.1.3 Chemical

Anticipated chemical hazards associated with transfer activities include hydrazine rinsewater

and toxic gases. Analytical results for characterization of the hydrazine rinsewater can be found

in Section 2.0 and in Appendix A of this ID. Appendix A of the FSP presents the hazardous

property information (HPI) for these compounds and for the compounds used to treat the

hydrazine rinsewater during Phase I startup testing. The treatment compounds can be disregarded

for the transfer activities.

5.1.4 Temverature

Heat stress is the most likely temperature hazard anticipated for this task. Section 5.3.3 on

page 14 of the FSP discusses procedures to minimize the potential of heat stress.

5.1.5 Acoustical

This task will involve noise levels anticipated to be louder than is acceptable for unprotected

hearing. Hearing protection will be worn anytime noise prevents normal conversation at a

distance of 3 feet.

20005,644.10 - ADD
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Sound measurements will be taken with a noise dosimeter, and signs will be posted in areas

where levels meet or exceed 85 db(A).

5.1.6 Oxygen Deficiencv/Confined Space Hazards

Oxygen deficiency/confined space hazards anticipated for this activity will be limited to

tanker truck decontamination. The following guidelines will be followed when entering a tanker

for decontamination:

I. Fill out the confined space entry permit and have it signed by the Designated Health
and Safety Officer (DHSO), Project Manager, Site Manager, and PMRMA Occupational
Safety Manager.

2. Monitor oxygen (02) and organic vapors before entering. If the following values are
exceeded, do not enter without supplied air:

- 02 less than 19.5 percent or greater than 25 percent

- Total volatile organic detections greater than 5 parts per million (ppm) above
background, if all air contaminants have not been identified

- Concentrations of specific contaminants exceeding threshold limit values (TLVs)
provided in Appendix A of the FSP, if all air contaminants are identified

3. Monitor 02 and organic vapors continuously while inside the confined space. If values
cited under Item 2 above are exceeded when supplied air is not in use, evacuate
immediately and do not re-enter until values under Item 2 are no longer measured or
unless breathing air is supplied. Record instrument readings.

4. At least one person capable of summoning assistance to pull workers from the confined
space in an emergency must be on standby outside the confined space. Rescuers must
have current first aid and CPR training and wear the appropriate level of protection,
Level B PPE.

5. Use portable fans or blowers to introduce fresh air to confined spaces for ventilation
whenever Level C PPE is worn.

6. Supplied air must be used when steam-cleaning in a confined space. (A respirator
cartridge may become inefficient if saturated.)

7. Work involving the use of flame, arc, spark, or other source of ignition is prohibited
within a confined space.
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5.1.7 Biohazards

Section 5.3.2 on page 13 of the FSP discusses the need to avoid prairie dogs and the necessity

of seeking medical help if plague symptoms occur. Section 5.3.2 also discusses precautions to

avoid being bitten by rattlesnakes as well as first aid for a snake-bite victim.

Because the transfer activity will involve outdoor work, insects may become a nuisance. An

insect repellant may be applied to minimize insect bites.

"5.1.8 Fire/Exolosion

A fire extinguisher (rated A, B, C) will be kept in each HLA field vehicle at the site. An

additional fire extinguisher will be placed within 15 feet of any generator in use during the

transfer activities. The RMA Fire Department must be notified immediately of a fire or

explosion of sufficient nature (e.g., a grass fire larger than 3 feet in diameter initiated by contact

with the hot generator).

5.1.9 Severe Weather

In the event of an electrical storm, all work will cease and personnel will seek shelter. If the

storm develops into a tornado, personnel will seek safety in the nearest building or low-lying area

(e.g., ditch).

5.1.10 Physicl

While moving around the loading and discharge areas, care should be taken to avoid tripping

and possible resultant injury.

5.2 RISK ANALYSTS

Table 5.2 presents the risk analysis for rinsewater transfer. Potential hazards discussed in

the previous subsections are listed on this table with the corresponding projected frequency of

exposure, probability for injury given exposures, and the degree of injury as a consequence of

that exposure.
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Table 5.2 Risk Analysis for Rinsewater Transfer

(Page I of 2)

Hazard Exosure1  Probabfit Conseuence3

Mechanical
Tanker trucks FREQ IMP MOD-FATAL

Electrical
Pumps CONT UNU MIN-SER
Generator CONT LIKE MIN-SER
Electrical storms OCC UNU MOD-FATAL

Chemical
Hydrazine rinsewater CONT LIKE MIN-SER
Toxic gases CONT LIKE MIN-SER

Temperature
Heat stress CONT LIKE MIN-FATAL

Acoustical CONT UNU CHRON

Oxygen deficiency In OCC UNU-LIKE MIN-FATAL
confined spaces

Blohazards
Insects CONT UNU MIN-FATALAnimals CONT UNU MIN-FATAL
Reptiles CONT UNU MIN-FATAL

Fire/Explosion
Generators CONT UNU MIN- FATAL

Severe weather 0CC LIKE MIN-FATAL

Physical FREQ LIKE MIN-FATAL

1 Exposure: The frequency of exposure to the hazardous event

a. CONT - Continuously - many times daily
b. FREQ - Frequently - once/day or twice/day
c. OCC - Occasionally - once/week to once/month
d. SELD - Seldom - once/month to once/year

2 Probability: The likelihood that an injury will occur after exposure to the hazardous event

a. CERT - Certain or almost certain
b. LIKE - Likely, not unusual, 50/50 chance of occurring
c. UNU - Unusual, would happen less often than not
d. IMP - Improbable, not likely to happen

16A
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Table 5.2.: (Page 2 of 2)

3 Consequence: The degree of injury resulting from exposure to the hazardous event if any injury
occurs
a. FATAL - Fatality
b. SER - Serious injury, including chemical exposure requiring hospitalization
c. MOD - Moderate injury, including chemical exposure requiring outpatient medical treatment
d. MIN - Minor injury, including chemical exposure, requiring onsite first-aid
e. CHRON = Chemical, acoustical, or other exposure above threshold limit value (TLV) or

other recommended standard that may not produce immediate acute effects
(especially chronic toxicants)

16B
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5.3 TRAINING

All HLA field personnel will have attended a 40-hour hazardous waste operations health and

safety class in accordance with 29 CFR 1910.120(e). All field personnel are required to attend an

eight-hour annual refresher course within 30 days of the expiration of the most recent health and

safety training. Site managers and site safety officers must also attend the eight-hour hazardous

waste operations supervisory class. Training certificates are filed at the HLA-Denver office.

Copies will also be kept at the work site.

Before field operations begin, all field personnel are required to read the site safety plan and

acknowledge acceptance of the plan by signature. A field safety meeting will be held at job

startup and as needed thereafter.

5.4 MEDICAL SURVEILLANCE

HLA has contracted Medical Toxicology Partnership (MTP) to conduct annual physicals for

HLA field personnel in accordance with 29 CFR 1910.120(f). Records (originals) are maintained

by MTP. HLA receives statements from MTP regarding the fitness of employees for field work.

Copies of these statements are maintained in HLA's health and safety files and will also be kept at

the work site. Further discussion of the medical surveillance program can be found on page 20,

Section 6.2 of the FSP.

5.5 PERSONAL PROTECTIVE EOUiPMENT

Level B PPE will be required for HLA field personnel conducting tanker truck loading and

discharge operations. Level B PPE consists of the following:

- Supplied air (cascade or self-contained breathing apparatus (SCBA])

- Saranex coveralls

- Outer and inner gloves

- Steel-toed boots

- Booties

- Hard hat

20003,644.10 - ADD
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Any other actions taken during rinsewater transfer may be conducted in Level C PPE but only if

the activity does not occur near (within 30 feet) the exposed rinsewater. Level C PPE consists of

Level B PPE protection without the supplied air. Safety glasses will be worn when supplied air is

not in use.

5.6 AIR MONITORING

During tanker truck loading and discharge activities, a photoionization detector (PID) will be

used to detect volatiles in the ambient air. Hydrazine detector tubes will also be used. Personnel

will periodically wear personal air monitoring pumps for NDMA and hydrazine fuel compound

exposure monitoring.

Calibration of air monitoring equipment will be as directed by the manufacturers' operation

and maintenance manuals.

5.7 CONTRO

Both areas of the HBSF are fenced and have locked gates. The gates will be unlocked only

while field personnel are preparing for or conducting transfer activities at the site.

Personnel not involved with the Level B PPE operations will maintain a minimum distance

of 30 feet from the loading area. This will be the limit of the exclusion zone. The contamination

reduction zone (CRZ) will be immediately outside the exclusion zone on the upwind side. The

support zone will be located at HLA's office trailer adjacent to the WWTF.

5.8 ]EMERGENCY PROCEDURES

The following sections outline procedures for handling spills, personnel injuries, and

emergency communications.

5.8.1

Response to spills, spill cleanup, and notification will be handled in accordance with the

RMA Contingency Plan (ES, 1990) and the Basin F IRA SOP No. 453.4.

20003,644.10 - ADD
o0o'oso9gl 18



5.8.2 Personnel Tniure

Personnel injuries will be handled in accordance with Section 10.3 of the FSP.

5.8.3 Emergentcy Communications

* A telephone will be located at HLA's office trailer for emergency use. Emergencies will be

reported to the DHSO and the HLA Project Manager immediately. HLA field personnel will

carry a hand-held walkie-talkie for direct contact with the RMA Fire Department.

Procedures to follow for accident investigation and reporting are presented in Section 9.1 of

the FSP.

5.9 UCNRC S

Subcontractors are responsible for the training and medical monitoring of their personnel.

While working on the rinsewater transfer, subcontractors will follow the directives of HLA's

health and safety program.

20003,044.10!1 ADD
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MMH monomethyl hydrazine

MRL method reporting limit

MTP Medical Toxicity Partnership

NDMA n-nitrosodimethylamine

NPDES National Pollutant Discharge Elimination System

OAS Organizations and State

OSHA U.S. Occupational Safety and Health Administration

PCB polychlorinated biphenyl

PID photoionization detector

PMRMA Program Manager for Rocky Mountain Arsenal

PPE personal protective equipment

ppm parts per million

RMA Rocky Mountain Arsenal

SAPC Steering and Policy Committee

SOP standard operating procedures

SQI Submerged Quench Incinerator

STP Sewage Treatment Plant at RMA

SVOC semivolatile organic compound

TLV threshold limit value

UDMH unsymmetrical dimethyl hydrazine

USAF U.S. Air Force

UV ultraviolet

VOC volatile organic compound

WWTF Hydrazine Wastewater Treatment Facility
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Appendix A

RINSEWATER CHARACTERIZATION



Table Al: Chemical Charctertiation1 - Rinsewater Stored in Tank US-3
Hydrasine Blending and Storage Facility

January 1990 Sampling Event

(Pagp I of 4)

Samnlinr Depth from Too of Tank (fEgt)

Hydrasina Fuel Compounds / NDMA

Hydrasine 22,000 60,000 27,000

Monomethyl hydratine 94,0C0 90,000 S0,000
Unsymmetrical dimethyl hydrauine 69,000 110,000 53,000

n-Nitroeodimethyluaine 610 790 s00

Volatile Organic*

Acetone < 440 4 560 50.7
Acrolean < 400 < 500 C 19.5
Acrylonitrile < 168 < 210 C 8.48

Bensono 92.0 112 53.0

Bromodlchlommethane < 36.0 < 45.0 < 1.82

Bromoform < 106 < 123 < 5.25
Bromomethane < 136 < 170 < 6.81

Carbon dlnulfld* < 144 < 180 < 7.20
Carbon tetrachloride < 24.0 < 30.0 < 1.19

Chlorobensene < 10.6 < 13.3 41.6

Chloroethanes < 320 < 400 2000

Chloro(orm 3200 4750 3400
Chloromethane < 108 < 1M 41.3

Dibromochloromethane < 64.0 < 60.0 < 3.23
Dibromochloropropane < .130 < .130 < .130
1,2-Dichloroothane 66.0 < 35.0 143

1,1-Dichloroethane 108 190 570
1,1-Dtchloroethene < 240 < 300 13.1

1,2-Dichloropropans < 26.0 37.5 89.1
Dicyelopentadiene < 9.31 < 9.31 < 9.31

Dimethyl disulfide 9.65 14.2 4.87

Ethylbensene < 22.0 < 27.5 < 1.00

2-Hexanone < 220 < 275 < 11.2

Methylethyl ketone < 220 < 275 27.2
Methylene chloride 2800 4000 13,000

Methyllobutyl ketone < 12.9 < 12.9 < 11.2

o,p-Xyteno < 22.0 < 27.5 1.84

Styrene < 11.2 < 14.0 < .560
,1,2.2-Tetrachloroothane < 166 < 208 < 8.25

Tatrachloroethene < 20.0 < 25.0 2.60
Toluene < 26.0 < 32.5 5.09

1,1,1-Trichloroethane < 17.8 < 22.3 < .190

1,1,2-Trichloroethane < 74.0 < 92.$ < 3.72
Trichloroethene < 7.80 < 9.75 5.16
Vinyl acetate 134 < 15 < 6.26

Vinyl chloride < 110 < 138 78.3

cis-1,3-Dichloropropylone < 92.0 < 115 < 4.41

trans-1,2-Dichloroethylene < 66.0 < 82.5 < 3.31

trans-1,3-Dichioropropene < 38.0 < 47.5 < 1.88
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Table Al: (Page 2 of 4)

Samzolintr Depth from Too of Tank (fee)~

volatile Organics
.conaphthane <1.91 <1.91 <1.91
.cmnavilthyloen <1.37 < 1.37 -c1.37
niliine 1200 1460 1260

nhas*< 1.07 -<1.07 <1.0?
Aratm. 33.1 44.0 41.3
;anaidino <12.5 < 12.5 -<12.5
ease jAI authracene <.880 <.8MO <880
lento [A] pyren.* < 2.59 < 2.59 <21.9
lease (BI fluorantbene < 1.90 < 1.90 < 1.90
lent. (0,11,l poryloen < 1.05 < 1.05 < 1.06
lknso tKJ fluorsasben. < 2.37 < 2.37 < 2.37
lensoic acid < 6.23 < 6.23 < 6.23
lonzothiasolo 2.74 2.47 2.74
lonsyl alcohol < 1.28 < 1.23 < 1.28
*Dtomaphanylphonyl other < .990 < .990 < .990
lutylboasyl phthalato < 2.06 < 2.06 < 2.06
-Chloromnillne <1.88 < 1.68 < 1.68
-Chleronaphthalkno < 1.27 < 1.37 -c1.27
-Chlorophonoi < 1.12 < 1.12 o: 1.12
*Chlorophonybnethyl sulfide < 1.08 < 1.08 < 1.0
.-Chlarophtnyimothyl sulfang < 2.24 < 2.24 < 2.24
:-Chlorophonyltmethyl mulfoxid. < 1.98 < 1.98 < 1.98
t-Chlarophanylphonyl other < 1.20 < 1.240 < 1.20
Thryseno < 1.31 < 1.381 < 1.38
ll-n-Butyl phthalate < 1.50 < 1.50 < 1.50
li-n-Octyl phthalate < 1.01 < 1.01 < 1.01
)ibens (A~jI anthracene < .900 < .900 < .900
)abenofuran < 1.03 < 1.03 < 1.03
!,3,7.8-Dibenso-p-dioxin < .001 < .001 < .001
J,-Dichlarobanzano < 3.13 < 3.18 < 3.18
.,4-Dichlorobenseno < 3.52 < 3.52 < 3.52
J-2Dichlorobonson. < 3.86 < 3.86 < 3.86
1,3*-Dihloraobnsidine < 1.60 < 1.60 < 1.60
!,4-Dichlorephanol < 1.42 < 1.42 < 1.42
31.thyl phthalsat < 2.36 -c 2.36 < 2.36
)iisopr~py nethylphosphonat. < 10.1 < 10.1 < 10.1
3imethyl phthalate < 2.62 < 2.62 < 2.62
3imethylmeothyl phosphonste < 16.3 < 16.3 < 16.3
1.4-Dimethylphanol < 3.43 < 3.43 < 3.43
l,6-Dinitro-2-trival < 2.40 -c 2.40 < 2.40
1,4-Oinitrophonof < 3.04 < 3.04 < 3.04
1,4-Dinicrotalueno < 1.13 < 1.13 < 1.13
1,11-Dinitrotalueno, < 1.65 < 1.65 < 1.65
1.2- Diphonylhydrusin. <5S.00 <5S.00 < 5.00
Dithinno < 3.34 < 3.34 < 3.34
Fluor~iihons < 1.62 < 1.62 < 1.62
fluorens < 1.54 < 1.34 . < 1.54
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Table AM: Chemical Characterisation' - Rinsewater Stared in Tank 135-4
Hydrasine Blending and Storage Facility

January 1990 Sampling Event
(Pao1 of 4)

Samplinr Depth from Too of Trank (feet 1
4.5 9tee$.14j.0

Hydrazine Fuel Compounds NDMA
Hydruine 790,000 1,000,000 1,100,000
Monometbyt hydrasine 140,000 320,000 180,000
Unsymmetrical dimethyl hydr,.nn. 1,100,000 810,000 790,000
n-nitrocodimethylamin* 60.0 120 53.0

Volatile Organics
Acetone -C22.2 32.0 23.8

Acon< 19.11 < 10.0 < 19.5
Acrylonitrile < 8.43 < 10.0 <84.43

Bensane 2.80 < 5.00 2.41
Bromoihlrmthane <1.82 <56.00 < 1.82
Bromoforni 4<5.25 <5S.00 < 5.25
Bromomethana, < 6.81 < 10.0 < 6.11
Carbon disullde < 7.20 < 5.00 < 7.20
Carbon tetrachoiod. < 1.19 < 5.00 < 1.19
Chlorobensaen <.530 <5S.00 <.530
Chloroatbano < 16.2 < 10.0 <1 Is
Chloroform 96.6 106 102
Chlorotnetban. 25.6 < 10.0 < 5.43
Dibroutochloramethan* <23.23 <56.00 <23.23
Dibromochloropropana, < .130 < .130 < .130
1,2-Dichioroethan* 1.67 <53.00 '1.66
1.1-Dichloroethano 3.66 <51.00 3.89
1,1.Dichloroothene <C12.4 <5S.00 < 12.4
1-1-Dichloropropan* < 1.34 < 5.00 < 1.34
Dicyclopentadiens < 9.31 < 9.31 < 9.21
Dimethyl disulfid* 57.0 53.0 61.0
Etbylbenseno < 1.09 <56.00 < 1.09
2-Heisnene < 11.2 < 10.0 < 11.2
Methylethyl ketone < 10.9 < 10.0 < 10.9
Metbylene chloride 61.0 110 89.6
Methylisobutyl ketone < 11.2 < 10.0 < 11.2
o,p-Xylene < 1.10 <5S.00 <:1.10
Styrene < .$o <53.00 < .560

.1,1,2,2-Tetrachloroethano <18.25 < 5.00 < 8.25
Tetrachloroethone < 1.01 <56.00 < 1.01
Toluene < 1.29 <5S.00 < 1.29
1,1,1-Tricbloreethane <.9 <5 4 .00 < .890
l1.2-Trichlaroothano < 3.72 <5S.00 < 3.72
Trichloroethene < .390 <5S.00 -c.390
Vinyl. acatate < 6.26 < 10.0 <6.26
Vinyl chioride < 5.51 < 10.0 c .51
cis- 1.3-Dichlorapropylano < 4.61 <53.00 < 4.61
trans. 1,2-Dichloroethylen* <23.31 <53.00 < 3.31
trans- 1,3-Dichloropropeno <1.881 <5S.00 < 1.88

20003,644.10 - ADD
0708080791



Table A2: (Page 2 of 4)

Samolinc Dooth from Too of Tank ffeet)

Srmivolatile Organics
Acmnsplhthna < 1.91 < .346 < 1.91
Acenaphthyltnot < 1.37 < .343 < 1.37
Aniline 1500 N/A 6400
Anthracen. < 1.07 < .634 < 1.07
Atrasine 4.92 4.85 5.50
Bonsidin. < 12.5 N/A < 12.51
Sans. JAI anthracene < .880 < .302 < .860
Dens. JAI pyrone < 2.59 -C'" < 2.59
Dans* (DI fluoranthene < 1.90 < .$42 < 1.90
Bens* IG,H,1I perylte. -<1.05 <c1.25 -<1.01
Dens. (1(1 fluoranthen. <c2.37 <:1.73 o:2.37
3.nsoie acid < 6.23 < 3.32 < 6.23
Densothlasole 3.25 14.9 2.97
Bensyl alcohol < 1.28 < .728 <1.25
4-Dromophanylphonyl other <.9"0 <.603 < .9"0
Dutylbensyl phthalate < 2.04 < 2.20 < 2.04
4-Chloroanilmne 2.94 < .707 2.188
2-Chlotonaphthaieno < 1.27 < .478 < 1.27
2-Chloraphmnol < 1.12 < .211 4: 1.12
4-Chloraphanyfmothyl sulfide < 1.08 < 1.08 <1.08
4-Chlorophanylmethyl sulfone < 2.24 < 2.24 <2.24
4-Chlorophenylmethyl sulfoxide < 1.98 < 1.98 <.98
4-Chloraphanylphanyl ether < 1.20 < .832 < 1.20
Chrysene <c1.38 < 3.21 < 1.38
di-n-Butyl phthalate < 1.50 < 1.80 < 1.510
dl-n-Octyl phthalate < 1.01 <5S.13 < 1.01
Dibens fA,HJ anthracene < .900 < 1.70 < .9m0
Dibensofurin < 1.03 < .354 4:1.03
2,3,7,8-Dibenso-p-dloxin < .001 < .001 < .001
1,3-Dichlorobaensne < 3.18 < .104 < 3.13
1,4-Dieblorobensene < 3.52 < .239 <:3.52
1,2-Dtchloraobnsons < 3.84 < .416 < 3.84
3,3'-Dichlorobensidine < 1.60 < 4.04 < 1.60
2,4-Dichlorophenol < 1.42 o: .364 < 1.42
Diethyl phthalate < 2.36 < 1.76 < 2.36
Dildopropyl methylphosphonato < 10.1 < 10.1 < 10.1
Dimethyl phthalat. < 2.62 < .874 <:2.62
Dimethylmethyl phosphonate < 16.3 < 16.3 < 16.3
2,4-Dimothylphonol < 3.43 < .281 < 3.43
4-,6-Dinitro-2-ciueI < 2.40 < 3.15 < 2.40
2,4-Dinitrophenol < 3.04 < 3.55 < 3.04
2,4-Dinitrotolueno < 1.13 .< 1.93 < 1.13
2,6-Dinitrotaluene < 1.95 < 2.55 < 1.65
1,2-Diphqnylhydrasint < 5.00 N/A e' 5.00
Dithiane <c 3.34 < 3.34 < 3.34
Fluoranthene < 1.62 < 1.44 < 1.62
Fluoroe. < 1.54 < .905 < 1.54

20003,044.10 - ADD
0708012391



Table A2. (Page 3 of 4)

Sampline Depth !mom Too of Tank (feet)1

Anai-vtos4.

Huxacblocaobnseno < 1.37 < .707 < 1.57

Hexachlorobucadiono < 3.S4 <C.51 < 3.54
Hexacblorocyclopentadimno c<2.05 < .083 < 2.05
Hlexacbloroothazi. < 4.46 < .291 < 4.46
Indeao (l,2,3-CDI pytmn. < 1.36 < 1.67 <1.36
Ijophorone < .910 < .374 < .910
malathion < .373 < .373 < .273
3-Mothyl-4-chlarophonol < 1.61 < .as < 1.61
2-Mothy!naphthalano < 3.16 < .894 < 3.16
2-Mothylphonol < 1.2S < .832 <C1.28
4-Motbylphanol < 3.89 < .884 <3.89
n-nitromodiphenylamndn < 1.08 < .551 < 1.08
Naphtnalene < 2.96 <.27o < 2.96
2-Nitroanilint < 1.07 <:.38 < 1.07
3-Nitroanillne < 1.78 < 3.17 < 1.78
4-Nitroaniline < 2.72 < 3.99 < 2.72
Nstraoensono < .940 < 1.14 < .940
2-Nitropheowl < .720 < 1.86 < .720
4-Nitrophanol < 2.61 < 3.90 < 2.61
Nitrogo dl-n-propylamnine < <1.20 < 1.42 < 1.20
1,4-Oxathian. < 1.35 < 1.35 < 1.35
Parathion < .647 < .647 < .647
Pentachicrophanol < 2.20 < 1.89 < 2.20
Phonanthten. < .960 <.47S < 460
Phenol < 2.30 < 1.06 < 2.30
Pyrono, < 1.02 < 1.73 < 1.02
Supons < .737 < .737 < .737
1,2,4-Trncblorobensen* < 2.97 <.541 < 2.97
2,4,S-Trichloraphonal < 1.38 < .354 < 1.38
2,4,6-Trichlorophnaol < 1.47 < .957 < 1.47
Vapons, < .384 < .384 < .384
biin(2-Chlonmethozy) methane < 1.18 < .499 < 1.18
bus(2-Chlotoethyi) other < 1.01 < .291 < 1.01
bis(2.Chlorcisopropyl) other < 1.67 <C1.09 <c1.67
bis(2-Ethylheimyl) phthalate < 1.98 < 3.26 11.0

Pesticides
Alddin <.050 <.153 < .050
Alpha SHC < .060 <.155 < .050
Alpha .udoeulfan < .060 N/A < .050
BetaDEHC < <.050 <.155 < .050
Beta endoeulf an < .100 < .315 < .100
Chlordan. < .500 -C1.55 < .500
DDD < .100 <.315 < .100
DDE < .100 < .315 < .100
DDT <.0 < .31S < .100
Delta BHC < .050 <.I55 < .050
Dioldrin < .100 <.-315 .100

20003,6.44.10 - ADD
0708072291



Table AZ: (Pace 4 of 4)

SaiolinjtDtpsh fro Tooof Tank(feed)

Anaiv4ee 9.6.-

Eadrin < .100 < .31S < .10

Endrin aldohyde <.5S0 < 1.55 <.500

Endrin sulfate <.100 < .315 < .10

Iliptachlor < .050 14/A < .050

Heptachlor epo~dde <.0O0 <.I55 < .050

Lindean. < .050 N/A < .050

Metboxychlor < .500 < 1.55 <.500

PCs 1016 < .500 < 1.55 <.5S0

PCs 1221 <!SOO 4 1.55 <.500

PCs 1232 <.500 <1I.55 <.500

PCs 1242 <.500 <1I.55 <.50

PCs 1254 <1I.0 < 3.15 <1.00

PCB 126 <1.00 < 3.15 < 1.00

Toxapbone <1.00 < 3.151 <1.00

Metals,2.
Anenic 13.1 16.1 2.

Cadmium < .50 < .20 < .500

Chromium 6.62 < 22.4 6.95

copper < 1.70 < 10.0 < 1.70

Iron 6=3 NIA 12100

Lead <5.0 < 2.00 <5.00

Mercury .241 .651 .327

Selenium < 2.50 < 2.00 e:2.50

Silver < .200 .224 < I20

ZIn~c 13.4 <20.0 12.4

1concentrations in microgram per liter Wla/0

BRC = hexachlorocyclohexane
DDD = 2- (artho-chlorophtnyl) - 2- (pmr-chiorophenyl) - 1,1 -dichloroothant

DDE = 2- (ortho-thlorophenyl) -2- (pars-chlorophenyl) - 1,1 -dihloroothene

DDT =2-(ortho-chlorephanyl) -2 -.(pars-chiorophenyl) - 1,1,1 - tricthloroethane

N/A = no analysis available
NDMA =n-nitrooodirnethylaznine
PCs = polychlorinatod biphenyl

< wcompound not detected at or above -nothod reporting limit

200~3,644.10 - ADD
07091072391



Table AM: Chemical Characterization1 
- Rinsewstor Stared in the In-Ground Concrete Sumnp

Hydroainse Blending and Storage Facility
January 1990 Sampling Ev~ent

(Pupe I of 4)

Samplinr Depth from Too of Sumto (feett
Anal""e 1.0....L. 4.5 LL.0

Hydraains, Fuel Compounds / IDMA
Hydrasine 2100 350 380
Monomethyl bydrajine 4250 < 2500 42500
Unsymmetrical dimethyl hydrazine 1600 350 880
a-Nitta oimsethylarnine 4.40 5.80 1.40

Volatile Organic$
Acetone <422.2 <(22.2 -C440
Acrolein 4C19.5 <419.5 4400
Acrylonitrile < 8.43 <48.43 < 168

Bensene <.=3 < .830 < 16.6
Bromodichloromethane < 1.12 < 1.82 <436.0
Bromnotorm <45.25 <45.25 < 106
Bromometbane <46.81 4C6.81 < 136
Carbon disulffde <47.20. 7.20 < 144
Carbon tetrachloride < 1.19 < 1.19 < 24.0
Chloeobensene <.530<4.530 <410.6
Chloroethane 4c 16.2 < 16.2 < 320
Chloroform 4 1.93 4C 1.93 <438.0
Cblorometbano <45.43 <45.43 4 108
Dibr'omochloromethaae <43.23 < 3.23 <4.40
Dibromochloropropans 4 .130 4 .130 < .130
1,2-Dichloroothane < 1.41 < 1.41 4 28.0
1,1-Dichloroethane < 1.53 4 1.53 4c30.0
1,1-Dlchloroethene 4 12.4 < 1.2.4 4 240
1l2-Dichloropropane <41.34 4 1.34 4 26.0
Dicyclopentadiene -49.31 < 9.31 < 9.31
Diniethyl disulfide < 1.16 < 1.16 4 1.16
Ethylbensene, 4 1.09 < 1.09 < 22.0
2-ifexanone 4:1142 C 1142 < 220
Methylethyl ketone < 10.9 13.3 4 220
Methylene chloride < 22.2 4 2242 < 440
Methyllsobutyl ketone 4 1143 - 1142 4 12.9
.,p-Xyleno 4 1.10 < 1.10 < 22.0
Styrene e.:6 A.5M 4 O<11.4
1.1.,24-Twsrchloroothane < 8.25 4C 8.5 < 166
Tetrachloroeshane 41.01 41.01 < 20.0
Toluene 98.11 115 680
1,1.1-Trlcuz.-.oathame 4 .89 4 .8M < 17.8
1,1,2-Trlchloroothsan 4 3.72 -4 3.72 < 74.0
Trlehloroethene 4 .39 -4 .390 <47.80
Vinyl maceat < G.26 4 6.26 < 126
Vinyl chloride < 5.51 < 5.51 4 110
cis- 1,3-Dichlorapropylene < 4.61 < 4.61 4 92.0
trans- 1,1-Dichloroethyleno < 3.31 < 3.31 < 66.0
tr~ans-1.3-Dichloropropens < 1.81 < 1.88 < 38.0

20003,644.10 -ADD
07fl$030791



Table A& (Pao 2 ot4)

Samplingf Depth from T22 of Sump (foo)e
Anajytus 1. . .

Soemivolatil., organic*
Acenaphthens 1.91 < 1.91 < 1.91
Acenaphthytens < 1.37 < 1.37 < 1.57
Aniline < 1.60 < 1.60 < 1.60
Anthracoen < 1.07 < 1.07 < 1.07
Atrusine 150 10.5 8.86
Bensidin. < 12.5 < 1235 <12.5
Berns JAI anthmncen < .380 4c<830 <.ASO
Denso (A] pyrmne < 2.59 < 2.59 < 2.59
Benso (DI fluoranthen. < 1.90 <C1.90 < 1.90
Dens. [QH.11 perylene <10 <1.05 < LS<1.05
BDnso 1XI fluorsothen. < 2.37 -<2.37 -<2.37
Deonsolp. sacd < 6.23 < 6.23 < 623
Beonsothissole < 11.4 < 11.4 -C 11.4
Bensyl alcohol < 1.28 < 1.28 < 1.28
4-Bromophanylphanyl other < .990 < .990 <.990
Butylbensyl phthalata < 2.06 < 2.06 < 2.06
4-Chloroaniline < 1.88 <1I.68 < 1.68
2-Chicronsphthalane < 1.27 < 1.27 < 1.27
2-Chloraphonal < 1.12 < 1.12 < 1.12
4-Chlorophonylmethyl sulfide < 10.8 < 10.8 < 10.8
4-Chlorophanylaethyt sultan. < 22.4 < 22.4 < 22.4
4-Chlarophonytmethyl sulfoxide < 19.8 < 19.5 < 19.8
4-Chiorophonylphonyl other < 1.20 < 1.20 < 1.20
Chrysene <1.38 < 1.38 < 1.38
di-n-butyl phthalato < 1.50 < 1.50 < 1.50
di-n-octyl phthelate < 1.01 <c 1.01 < 1.01
Dibens (A,Hl anthracene < .900 < .900 < .900
Dibensofuran < 1.03 < 1.03 <c1.03
2,37.8-Dibenso-p-dioitin <.001 < .001 < .001
1.3-Dichlorobmnsene < 3.18 < 3.18 < 3.181
1,4-Dichloraoenzons < 3.52 < 3.52 < 3.52
1.2-Dipchiorobensone < 3.86 < 3.86 < 3.86
3,3'-Dichloraoensidln* < 1.60 < 1.60 < 1.60
2,4-Dichlorophanol < 1.4.2 < 1.42 < 1.42
Diethyl phthalato < 2.36 < 2.36 < 2.36
Diisopropyl methylphoephonsat < 10.1 < 10.1 < 10.1
Olmethyl phthalato < 2.62 < 2.62 < 2.62
Dimethylmethyl phoephonate < 16.3 < 16.3 < 16.3
2,4-Dimethylphonal < 3.43 < 3.43 <53.4:
4,6-Dinitro-2-cuesol < 2.40 < 2.40 < 2.40
2,4-Dinitrophonol < 3.04 < 3.04 < 3.04
2,4-Dinitrotolunen < 1. 13 < 1. 13 < 1.13
2,15-Dinitratoluons < 1.65 < 1.65 < 1.65
1,2-Diphanythydrazint < 5.00, < <5.00 < 5.00
Dithian. < 33.4 < 33.4 < 33.4
Fluoranthen. < 1.62 < 1.62 < 1.62
Fluorono, < 1.54 < 1.54 < 1.54

20003,644.10 - ADD
0708077391



Table A&: (Pae 3 of 4)

S•mlini Depth from Too of Sump (fNeot
An-,vt,,ee _LP-

Hexachlorobensene < 1.37 < 1.37 < 1.37

Hexachlorobutaliene < 3.S4 < 3.54 < 3.S4

H*eiachlorocyclopentadiene < 2.05 < 2.05 < 2.05

Hexachloroethane < 4.46 < 4.46 < 4.46

Indeno f1,2,3-C,DI pyrene < 1.36 < 1.36 < 1.36

I1ophoron* < .910 < .910 < .910

Malathion < .373 .574 < .373

3-Methyl-4-chlorophenol < 1.61 < 1.61 < 1.61

2-Methylnaphthalano < 3.16 < 3.16 < 3.16

2-Mothylphanol < 1.28 < 1.28 < 1.28

4-Methylphenol 105 45.5 320

n-nitroadiphonylamine < 1.08 < 1.08 < 1.08

Naphthalene < 2.96 < 2.96 < 2.96

2-Nitroaniine < 1.07 < 1.07 < 1.07

3-Nitroaniln* < 1.78 < 1.75 < 1.78

4-Mitroaniline < 2.72 < 2.72 < 2.72
Nitraoensane < .940 < .940 < .940

2-Nitrophona| < .720 < .720 < .720

4-Nitrophenol < 2.61 < 2.61 < 2.61

Nitroso di-n-propylamine < 1.20 < 1.20 < 1.20

1,4-Oxathian. < 13.5 < 13.5 < 13.5

Parsthion < .647 < .647 < .647

Pentachlorophenol < 2.20 < 2.20 < 2.20

Phenanthrono < .960 < .960 < .960

Phenol 4.12 < 2.30 < 2.30

Pyrone < 1.02 < 1.02 < 1.02

Supona < .787 < .787 < .717

1,2,4-Trichlorobnsene < 2.97 < 2.97 < 2.97

2,4,5-Ttichlorophenol < 1.38 < 1.38 < 1.38

2.4,6-Trichlorophenol < 1.47 < 1.47 < 1.47

Vapons < .384 < .384 < .384

bis(2-Chloroethoxy) methane < 1.18 < 1.18 < 1.18

bis(2-Chlort.ethyl) ether < 1.01 < 1.01 < 1.01

bis(2-Chlorcisopropyl) ether < 1.67 < 1.67 < 1.67

bis(2-Ethylhexyl) phthalste < 1.98 < 1.98 2.14

Pesticide$
Aldrin < .S00 < .500 < .500

Alpha BHC < .S00 < .500 < .S00

Alpha endosulfan < .500 < .S00 < .500

Bets BHC < .00 < .500 < .500

Bets endosulfan < .100 < .100 < .100

Chlordane < 5.00 <5 .00 < S.00

ODD < .100 < .100 < .100

DOE < 1.00 < 1.00 < 1.00

DDT < .100 <.100 < .100

Delta BHC < .500 < .500 < .500

Dieldrin < 1.00 < 1.00 < 1.00

20003,644.10 - ADD
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Table AS: (Page 4 of 4)

SamolintQDeoth from Too of Sump (feet)

Analvte ,0 4,5..0

Endrin < .100 < .100 < .100

Endrin aldehyde < .500 < .500 < .S0,

Endrin sulfate < .100 <.100 < .100

Heptachlor < .500 < .500 < .500

Heptachlor epoxide < .S0 < .500 < .00

Lindoe < .S0 < .50 < .500

Methoxychlor < .500 < .SO < .500

PCB 1016 < S.00 < 5.00 < 5.00

PCB 1221 < 5.00 < S.00 < 5.00

PCB 1= < S.00 < 5.00 < 5.00

PCB 1242 < 5.00 < S.00 < S.00

PCB 1254 < 10.0 < 10.0 < 10.0

PCB 1260 < 1.00 < 1.00 < 1.00

Toxaphene < 1.00 < 1.00 < L00

Metals
Arsenic 230 24S 283

Cadmium .340 .601 1.88

Chromium 7.45 7.77 10.7

Copper < 1.70 < 1.70 < 1.70

1bon 974 700 1080

Lead < S.00 < 5.00 < S.00

Mercury < .200 < .200 < .200

Soelenium < 2.SO < 2.SO < 2.50

Silver < .200 < .200 < .200

Zinc 42.3 24.6 55.4

I concentrations in micrograms per liter (Mg/!)

BHC a hexachlorocyclohexane
DOD = 2-(ortho-chlorophenyl)-2-(pam-chlorophenyl)- 1,1-dichloroethane
DOE = 2-(ortho-chioropheny|)- -(para-chlorophenyl) -l.1-dichloroethene

DDT = 2-(ortho-chiorophenyl) -2- (para-chlorophenyl) -11,1 -trichloroethane
NDMA n-nitrosodimethylnamine
PCB polychlorinated biphanyl
< = compound not detected at or above method reporting limit

20003,644.10 - ADD
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Appendix B

BASIN F IRA STANDARD OPERATING PROCEDURE NO. 453.4



ROCKY MOUNTAIN ARSENAL
BASIN F INTERIM RESPONSE ACTION
STANDARD OPERATING PROCEDURES

TITLE: Waste Pile Maintenance: SOP NO- 453.4
Transfer of Liquids to Pond A REVISION: 1.2

DATE: January 25, 1990
PROJECT MGR.: WPL AUTHOR: CPW
TASK MGR.: MEW PMRMA REVIEW:

PURPOSE: To establish standard procedures for transferring liquid to Pond A.

RELATED SOPS: 412 Ponds A and B Health and Safety Plan
452.3 Ponds A and B Maintenance: Sump Pumping
453.3 Waste Pile Maintenance: Sump Pumping

FREQUENCY OF
PROCEDURE: As Necessary

PERSONNEL
REQUIREMENTS: A minimum of two people who are familiar with this SOP, the Site

Health and Safety Plan, and the tasks to be performed.

HEALTH AND
SAFETY: As per SOP 413; Modified Level D (Tyvek, boot covers, rubber gloves)

for routine maintenance activities Level C if air monitoring indicates
the necessity. Decontamination procedure will be to dispose of personnel
protective clothing in a trash bag after completing the inspection.

FIELD
EQUIPMENT
REQUIRED: Two-way radio

Plastic sheet
, Rags

Measuring rod
Basin F Pond A/B Operating Record

ROCKY MOUNTAIN ARSENAL - STANDARD OPERATING PROCEDURE NO.4$3.4 REVISION 1.3 Pat



PROCEDURE-

I. Drive tanker to the Pond A truck unloading area.

2. Place the free end of the drain hose as far into the truck unloading pipe as it will go
and secure it with rope attached to unloading pipe.

3. Open the truck drain valve and allow fluid to gravity flow into Pond A.

4. After tank is empty, close drain valve and rinse inside of drain hose with clean water
using hose connection at the drain ,alve.

5. Pull drain hose from Pond A unloading pipe and rinse hose with clean water is it is
pulled from the pipe. Allow rinse wate- to flow into Pond A through the unloading
pipe.

6. Wipe drips from drain hose with rag.

7. Make entry into Pond A operating log indicating the date, time, volume of liquid
transferred, source of liquid, and operator's name.

8. Secure gates upon leaving unloading area.

RESPONSE TO PROBLEMS:

Ma lot leak. svill. or other emerzenci.

1. Call FTM on radio and describe situation. The FTM shall initiate the Contingency Plan.

2. For fire, the FTM will call Arsenal Fire Department at 289-0223.

3. For medical emergency, the FTM will call Arsenal ambulance at 289-0223.

4. To report a security violation, the FTM will contact the Security Desk at 289-0369 or the
Security Chief at 289-0367.

Minor leak or snill

I. Call FTM on radio and describe situation.

2. If in Level D, leave area and put on Level C gear.

3. Provide containment for leaking material using plastic sheeting, plastic bags, buckets, or
other materials on hand.

4. Collect any related material and contaminated soil in a bag, bucket, or drum, using care
not to damap the liner beneath the topsoil Refer to SOP 490.

5. Contact the FTM so that he can arrange for proper storage of any collected material.

6. After responding to the incident, complete inspection form noting responses taken.

ROCKY MOUN'rADI ARSENAL. STANDARD OPERATING PROCEDURE NO. 453.4 REVISION 1.3 Page
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