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EXECUTIVE SUMMARY 

The Department of Defense (DOD) has developed a program to identify 

a-'i evaluate past hazardous material disposal sites on DOD property, to 

control the migration of hazardous contaminants, and to control hazards 

to health or welfare that may result from these past disposal opera- 

tions. This program is called the Installation Restoration Program 

(IRP). The IRP has four phases consisting of Phase I, Initial Assess- 

ment/Records Search; Phase II, Confirmation/Quantification; Phase III, 

Technology Base Development; and Phase IV, Operations/Remedial Actions. 

Engineering-Science (FS) was retained by the United States Air Force to 

conduct the Phase I, Initial Assessment/Records Search for Air Force 

Plant 78 under Contract No,   F08637-80-G0009-5011, 

FACILITY DESCRIPTION 

Air Force Plant 78 is located in Box Elder County, Utah, approx- 

imately 35 miles west of Brigham City, The plant site is part of a 

complex of facilities operated by Morton Thiokol, Inc, The area sur- 

rounding the plant is mostly ranchland and natural terrain. The plant 

site encompasses 1,550 acres. The plant site is characterized by open 

areas between the production buildings with the greatest concentration 

of facilities  located around Building M-508 and Building E-517, 

The Thiokol Corporation (presently Morton Thiokol, Inc.) con- 

structed a complex of solid propellant technology development facilities 

in 1957, Air Force Plant 78 was constructed in 1962 to augment the 

solid propellant rocket motor production already in progress. Plant 78 

is separated from the Morton Thiokol facilities by appoximately five 

miles. From 1962 to 1979, Plant 78 was engaged in the mixing, casting 

and final assembly of solid propellant chemicals into rocket motors for 

the Minuteman I missile program. Beginning in 1S72, rocket motor produc- 

tion activities were expanded to include the first stage of the 

Trident-l   (C-4)   missile.      In   1980,   full   scale  development   of   the   first 
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stage rocket motor for the Peacekeeper missile began. As a part of the 

solid propellant rocket motor production, components such as nozzles and 

motor housings have been fabricated at Plant 78. 

ENVIRONMENTAL SETTING 

The environmental setting data reviewed for this investigation 

indicate the following major points that are relevant to the evaluation 

of past hazardous waste management practices at Air Force Plant 78: 

o The mean annual precipitation is 15.68 inches; the net preci- 

pitation is -26.32 inches and the 1-year, 24-hour rainfall event 

is estimated to be 1.25 inches. These data indicate that there 

is little or no potential for precipitation to infiltrate the 

surface soils on the plant. Also, there is a moderate potential 

for runoff and erosion. 

o The natural soils on the plant are typically silty loam with 

combinations of clayey, cobbly and gravelly loam. Relatively 

low permeabilities exist in a majority of the plant soils, but 

moderate permeabilities exist in the southeastern and southern 

portions of the plant where sand, cobbles and gravel are more 

prevalent. These data indicate that recharge by precipitation, 

surface-water runoff and plant discharges will be relatively 

slow except in the southeastern and southern portions where 

recharge may be moderate. 

o Surface-water drainage on the plant is controlled by open 

ditches, the Faust Valley Drainage Course and a major inters 

ceptor ditch.  All drainage flows to Blue Creek. 

o Ammonium perchlorate has been found in Blue Creek water samples. 

The exact source of the contaminant is unknown. 

o Ground water exists under the plant in possibly perched 

aquifers, in the Valley-Fill Deposits (primary aquifer) and in 

faulted and fractured rock. The ground water in the Valley-Fill 

Deposits and faulted/fractured rock is abundant but quite saline 

and usable. The depth to the water table in the Valley-Fill 

Deposits is 150 feet below ground level. 

-2- 
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o The direction of ground-water flow in possibly perched aquifers 

and the Valley Fill-Deposits is west towards Blue Creek. The 

general direction of ground-water flow in faulted and fractured 

rock is along the connecting faults and fractures. 

o There are no Federally- or state- listed endangered or 

threatened species which inhabit the plant. 

METHODOLOGY 

During the course of this project, interviews were conducted with 

plant personnel (past and present) familiar with past waste disposal 

practices; file searches were performed for past hazardous waste activ- 

ities; interviews were held with local, state and Federal agencies; and 

a field reconnaissance inspection was conducted at past hazardous waste 

activity sites. Several sites were identified as containing potentially 

hazardous contaminants resulting from past activities (Figure 1). These 

sites have been assessed using a Hazard Assessment Rating Methodology 

(HARM) which takes into account factors such as site characteristics, 

wasce characteristics, potential for contaminant migration and waste 

managenent practices. The details of the rating procedure are presented 

in Appendix G and the results of the assessment are given in Table 1. 

The rating system is designed to indicate the relative need for 

follow-on action. 

FINDINGS AND CONCLUSI NS 

The following ccnclusions have been developed based on the results 

of the project team's field inspection, review of plant records and 

files and interviews with plant personnel. 

The areas determined to have a sufficient potential to create 

environmental contamination are as follows: 

North Drainage Ditch 

French Drain 

X-O-Mat Wastewater Discharge Area No. 2 

X-O-Mat Wastewater Discharge Are No. 1 

I Follow-on investigations for these areas is warranted» 
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TABLE 1 

SITES ASSESSED USING THE HAZARD ASSESSMENT RATING METHODOLOGY 
AIR FORCE PLANT 78 

Building Final 
Rank      Site Name and Number      Number   Occurrence    Score 

1 North Drainage Ditch E-516 1962-Present 66 

2 French Drain M-585 1962-Present 48 

3 X-O-Mat Wastewater Discharge M-508 1976-Present 46 
Area No. 2 

4 X-O-Mat Wastewater Discharge M-636 1962-1982 43 
Area No. 1 
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RECOMMENDATIONS 

The detailed recommendations developed for further assessment of 

areas of environmental concern at Air Force Plant 78 are also presented 

in Chapter 6.     These recommendations are summarized as follows: 

o    North Drainage Ditch 

o     French Drain 

o    X-O-Mat Wastewater 
Discharge Area No.   2 

Collect stream sediment samples 
near Building E-516.  Initiate 
additional sampling stations 
further upstream from Station No. 
4.  Implement expanded  list of 
parameters at Station No.   4 and 
additional sampling locations. 

Collect one soil core boring 
sample at a depth of six feet. 

Collect two soil core boring 
samples in the drainage field. 

o    X-O-Mat Wastewater 
Discharge Area No.  1 

Collect one  soil core sample 
to a depth of 18 inches. 

-6- 
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SECTION   1 

INTRODUCTION 

BACKGROUND 

The United States Air Force, due to its primary mission of defense 

of the United States, has long been engaged in a wide variety of opera- 

tions dealing with toxic and hazardous materials. Federal, state, and 

local governments have developed strict regulations to require that 

disposers identify the locations and contents of past disposal sites and 

take action to eliminate hazards in an environmentally responsible 

manner. The primary Federal legislation governing disposal of hazardous 

waste is the Resource Conservation and Recovery Act (RCRA) of 1976, as 

amended. Under Section 6003 of the Act, Federal agencies are directed 

to assist the Environmental Protection Agency (EPA) and under Section 

3012, state agencies are required to inventory past disposal sites and 

make the information available to the requesting agencies. To assure 

compliance with these hazardous waste regulations, the Department of 

Defense (DOD) developed the Installation Restoration Program (IRP). The 

current DOD IRP policy is contained in Defense Environmental Quality 

Program Policy Memorandum (DEQPPM) 81-5, dated 11 December 1981 and 

implemented by Air Force message dated 21 January 1982. DEQPPM 81-5 

reissued and amplified all previous directives and memoranda on the 

Installation Restoration Program. DOD policy is to identify and fully 

evaluate suspected problems associated with past hazardous contamin- 

ation, and to control hazards to health and welfare that resulted from 

these past operations. The IRP will be the basis for response actions 

on Air Force facilities under the provisions of the Comprehensive Envir- 

onmental Response, Compensation, and Liability Act (CERCLA) of 1980, and 

clarified by Executive Order 12316. CERCLA is the primary federal 

legislation governing remedial actions at past hazardous waste disposal 

sites. 

1-1 
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PURPOSE AND SCOPE 

The Installation Restoration Program has been developed as a four- 

phased program as follows; 

Phase I - initial Assessment/Records Search 

Phase II - Confirmation/Quantification 

Phase III - Technology Development 

Phase IV - Operations/Remedial Actions 

Engineering-Science (ES) was retained by the United States Air 

Force to conduct the Phase I Records Search at Air Force Plant 78 under 

Contract No. F08637-80-G0009-5011. This report contains a summary and 

an evaluation of the information collected during Phase I of the IRP and 

recommendations for follow-on actions. 

The objective of the first phase of the program was to identify the 

potential for environmental contamination from past waste disposal 

practices at Air Force Plant 78, and to assess the potential for 

contaminant migration. The activities that were performed in the Phase 

I study included the following: 

- Review site records 

- Interview personnel familiar with past generation and disposal 

activities 

- Inventory the generation of wastes in the past 

- Estimate quantities and locations of current and past hazardous 

waste trccment, storage, and disposal activities 

- Define the environmental setting at the plant 

- Review past disposal practices and methods 

- Conduct field reconnaissance 

Gather pertinent information from Federal, state, and local 

agencies 

- Assess the potential for contaminant migration 

- Develop follow-on recommendations. 

ES performed the on-site portion of the records search during 

December 1983. The following team of professionals was involved: 

1-2 



- R.  M.   Reynolds,  Chemical Engineer and Project Manager,   BChE,   10 

years of professional experience 

- H. D.  Harman,  Hydrologlst,  8 years of professional experience 

- B.  0.  Moreth,   Environmental Scientist,   12  years  of  professional 

experience 

More detailed Information on these three Individuals Is presented In Ap- 

pendix A. 

METHODOLOGY 

The methodology utilized In the Air Force Plant 78 Records Search 

began with a review of past and present Industrial operations conducted 

at the plant. Information was obtained from available records and 

files, as well as Interviews with past and present plant employees from 

the various operating areas. Those Interviewed Included current and 

past personnel associated with Morton Thlokol, Inc. and the Air Force 

Plant Representative Office (APPRO). A listing of the plant Interviewee 

positions with approximate years of service Is presented In Appendix B. 

Concurrent with the plant Interviews, the applicable Federal, 

state, and local agencies were contacted for pertinent plant related 

environmental data. The agencies contacted and Interviewed are listed 

below and additional Information is Included in Appendix B. 

o    Box Elder County Health Department 

o    University of Utah Seismic Statirn 

o    U.S.  Army,  Corps of Engineers 

o    U.S.D.A.,  Soil Conservation Service 

o    U.S.  EPA,   Region VIII 

o U.S. Fish and Wildlife Service 

o U.S. Geological Survey, Hater Resources Division 

o Utah Department of Natural Resources and Energy, Division of 

Wildlife Resources 

o Utah Department of Health, Bureaus of Solid and Hazardous Waste 

Management, Water Pollution Control and Public Water Supplies 

o Utah Geological and Mineral Survey 

1-3 
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The nuxt step in the activity review was to identify all sources of 

hazardous waste generation and to determine the past management prac- 

tices regarding the use, storage, treatment, and disposal of hazardous 

materials from the various sources at the plant. Included in this part 

of the activities review was the identification of all known past dis- 

posal sites and other possible sources of contamination such as spill 

areas. 

A general ground tour of the identified sites was then made by the 

ES Project Team to gather site-specific information including: (1) 

general characteristics of waste management practices; (2) visual evi- 

dence of environmental stress; (3) the presence of nearby drainage 

ditches or surface water bodies; and (4) visual Inspection of these 

water bodies for any obvious signs of contamination or leachate migra- 

tion. 

A decision was then made, based on all of the above information, 

whether a potential existed for hazardous material contamination at any 

of the identified sites using the decision tree shown in Figure 1.1, If 

no potential existed, the site was deleted from further consideration. 

For those sites where a potential for contamination was identified, a 

determination of the potential for migration of the contamination was 

made by considering site-specific conditions. If there were no further 

environmental concerns, then the site was deleted from further IRP 

consideration. If the potential for contaminant migration was 

considered significant, then the site was evaluated and prioritized 

using the Hazard Assessment Rating Methodology (HARM). If there are 

other environmental concerns then these are referred to the plant 

environmental program. A discussion of the HARM system is presented in 

Appendix G. Potential land use restrictions will be addressed in 

subseguent IRP phases. 

1-4 
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SECTION 2 

FACILITY DESCRIPTION 

LOCATION, SIZE AND BOUNDARIES 

Air Force Plant 78 is located in Box Elder County, Utah, approx- 

imately 35 miles northwest of Brigham City (Figures 2.1 and 2.2). The 

plant site is part of a complex of facilities operated by Morton 

Thiokol, Inc. The area surrounding the plant is mostly ranchland and 

natural terrain. The plant site is owned by the Air Force and encom- 

passes 1,550 acres. The facility site plan is shown in Figure 2.3. The 

plant site is characterized by open areas between the production build- 

ings with the greatest concentration of facilities located around 

Building M-508 and Building E-517. 

HISTORY 

The Thiokol Corporation (presently Morton Thiokol, Inc.) con- 

structed a complex of solid propellant technology development facilities 

in 1957. Air Force Plant 78 was constructed in 1962 to augment the 

solid propellant rocket motor production already in progress. Plant 78 

is separated from the Morton Thiokol facilities by appoximately five 

miles. From 1962 to 1979, Plant 78 was engaged in the mixing, casting 

and final assembly of solid propellant chemicals into rocket motors for 

the Minuteman I missile program. Beginning in 1972, rocket motor pro- 

duction activities were expanded to include the first stage of the 

Trident-I (C-4) missile. In 1980, full scale production of the first 

stage rocket motor for the Peacekeeper missile began. As a part of the 

solid propellant rocket motor production, components such as nozzles and 

motor housings have been fabricated at Plant 78. 

ORGANIZATION AND MISSION 

The host organization at Air Force Plant 78 is the Wasatch Division 

of the Aerospace Group of Morton Thiokol, Inc. The primary mission of 

Morton Thiokol at Plant 78 is to assemble solid propellant rocket motors 

2-1 
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for Trident-I (C-4) missile and the Peacekeeper missile. The Air Force 

Plant Representative Office (APPRO) serves as the administrator for the 

Aeronautical Systems Division (ASD) contract with Morton Thiokol. 

Lockheed Corporation maintains several personnel at plant 78 to Inspect 

contract rocket motor assembly work performed for the Navy by Morton 

Thiokol. 
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SECTION  3 

ENVIRONMENTAL  SETTING 

The environmental setting of Air Force Plant 78 is described in 

this chapter with an emphasis on the identification of natural features 

that may promote the movement of hazardous waste contaminants. 

Environmental conditions pertinent to this study are summarized at the 

conclusion of this chapter. 

METEOROLOGY 

The climate of Plant 78 is characterized by hot, dry summers and 

cold, snowy winters. Temperatures range from over 100oF in the summer 

to -30oF in the winter. The semi-arid climate of the plant area has a 

mean annual precipitation of 15.68 inches and a mean annual snowfall of 

58.1 inches (National Oceanic and Atmospheric Administration (NOAA), 

1983). The mean annual lake evaporation for the area is 42 inches 

(NOAA, 1979). Selected meterological data for Plant 78 are summarized 

in Table  3.1. 

Two climatic features of interest in determining the potential for 

movement of contaminants are net precipitation and rainfall intensity. 

Net precipitation is an indicator of the potential for leachate 

generation and is equal to the difference between precipitation and 

evaporation. Rainfall intensity is an indicator of the potential for 

excessive runoff and erosion. The one-year, 24-hour rainfall event is 

used to gauge the potential for runoff and erosion. Net precipitation 

at Plant 78 is -26.32 inches as determined from meteorological data. 

The negative value of net precipitation indicates that there is little 

or no potential for precipitation to infiltrate the surface soils on the 

plant. The one-year, 24-hour rainfall event in the area is estimated to 

be 1.25 inches (NOAA, 1963). This value indicates that there is a 

moderate potential for runoff  and erosion. 
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GEOGRAPHY 

Plant 78 is located within the Basin and Range Physiographic 

Province of northern Utah (Figure 3.1). This province is characterized 

by broad valleys trending north and south with relatively low mountains 

on either side of the valleys. Two major physiographic features of the 

general area are the Great Salt Lake located south of the plant and the 

Wasatch Front Valleys east of the plant. 

Topography 

The topography of Plant 78 is typical of the general province 

topography. The plant is on the eastern side of Blue Creek Valley. The 

North Promontory Mountains are located on the western side of Blue Creek 

Valley and the Blue Spring Hills are located on the eastern side of the 

valley (Figure 3.2). Engineer Mountain, located southwest of the plant, 

has elevations approximately 600 feet above the valley floor. The 

highest peak on Engineer Mountain is 5,263 feet above the National 

Geodetic Vertical Datum of 1929 (NGVD). In the lower elevations of Blue 

Creek Valley, Blue Creek, which flows south through the valley, has cut 

a relatively deep (40 feet) meandering path through the soil and the 

Valley-Fill Deposits. Blue Creek flows near the western property 

boundary of Plant 78, and empties into the northern section of the Great 

Salt Lake. 

Elevations on the plant vary from a high of 5,020 ,feet NGVD on the 

western edge of the Blue Spring Hills to a low of 4,444 feet NGVD near 

Blue Creek. The plant relief is low to moderate with slopes of 

approximately 2 percent in the northern section of the plant and 

approximately 13 percent in the southeastern section of  the plant. 

The   areas   immediately   surrounding   Plant   78   include   agricultural 

lands   to   the  north  and west,   mountains   to   the  east   and   industrial 

development  (Morton Thiokol Plant)   to the south. 

Soils 

The soils of Plant 78 are typically silty loam with combinations of 

clayey, cobbly and gravelly loam. Loam is a soil with varying 

proportions of sand, clay and organic matter. The three most extensive 

soil types are Hansel silt loam, Hupp gravelly silt loam and Thiokol 

silt loam. Hansel and Thiokol soil types developed as a result of the 

deposition   of   silty  material   on   lake   terraces   that  once   existed   along 
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the shoreline of ancient Lake Bonnevllle, a prehistoric inland lake of 

Pleistocene geologic age (Chadwick, et al., 1975).  Hupp soil types 

developed as a result of the deposition of cobbly and gravelly material 

in alluvial fans on the slopes of foothills.  The soils occurring on 

Plant 78 are shown in Figure 3.3.  Soil descriptions and the engineering 

properties for all soil types on Plant 78 are summarized in Table 3.2. 

The soil property of concern in assessing the potential for 

surface-water infiltration is permeability.  The permeability values for 

the soils on the plant range from 4.2 x 10   centimeters per second 
_3 

(cm/sec) to 1.4 x 10  cm/sec (Chadwick, et al., 1975).  These values 

indicate that surface water will infiltrate slowly to moderately.  The 

Soil Conservation Service (SCS) has ranked the soil types on the plant 

as having slight, moderate and severe use limitatioiis for septic t?nk 

absorption fields.  Hupp and Thiokol soil types have slight to moderate 

use limitations while all other soil types have moderate to severe use 

limitations.   The SCS has noted slow permeability, land slopes and 

shallow bedrock as reasons for the use limitations«  The SCS use 

limitations are defined in Table 3.2. 

SURFACE-WATER RESOURCES 

USAF Plant 78 is located in the Blue Creek Valley drainage basin. 

Blue Creek is the only perennial stream in the valley. North of the 

plant Blue Creek waters are used for irrigation purposes, while south of 

the plant Blue Creek waters 'iw into the northern section of the Great 

Salt Lake which includes the Bear River Migratory Bird Refuge. The SCS 

administers the Blue Creek - Howell Watershed Project within the valley 

(Brown, 1983). Major problems such as sheet and gully erosion have been 

decreased by the installation of diversion canals within the valley. 

Drainage 

Drainage on Plant 78 is controlled by open ditches, the Faust 

Valley Drainage Course and a major interceptor ditch (Figure 3.4). Open 

ditches exist on both sides of most plant roads. The Faust Valley 

Drainage Course in the northern section of the plant channels surface- 

water runoff through the plant as the runoff enters the plant property 

along Faust Valley Road. The major interceptor ditch located on the 

eastern side of the plant intercepts and diverts surface-water runoff 

3-6 
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TABLE 3.2 

USAF PLANT 78 SOILS 

Syabol on 
Fiqun 3.2 Unit DMcrlptlon 

Dapth 
(InchM) 

ranublllty 
(Cantlaatara/Saeond) Saptie Tank Absorption rlald Oaa Llal tatton 

Ranaal allt loaa,   1 
to 6 parcant alopaa 

0-62 1.4 l 10      to 4.2 s 10 Savarat aodarataly alow panaablllty. 

HpO Hupp gravally allt 0-18 
loaa, 6 to 10 parcant      18-60 
■lopaa 

1.4 « 10'? to 4.2 x 10'? 
1.4 x 10      to 4.2 « 10~ 

Slight to aodaratai  alopaa of 1  to 10 parcant. 

Kaarna allt loaa, 0-76 
1   U 3 parcant alopaa 

4.2 x 10  to 1.4 x 10 
-3 

Hodarata to aavarat aodarata panaabilltyi alopaa of 1 
to 20 parcant. 

HU Hiddla oobblr allt 0-12 
10  to 30 parcant 12-28 
■lopaa. (28-rrae- 

turad 11a 
) 

4.2 X lO^T to 1.4 X 10 
4.2 x 10  to 1.4 X 10 

-3 Savarat alopaa of 10 to 70 pareanti aodarata paraa- 
abtlltyi badrock at dapth of 24 to 38 Inohaa. 

HJG Mlddla-Broad 0-12 
aaaoelatlon. ataap 12-28 
(cobbly allt loaa) (28-rrao- 

tarad Ui 
atona) 

»oaat allt loaa. 0-56 
6 «o 10 parcant 56-65 
alopaa 

4.2 X 10  M 1.4 X 10 
4.2 X 10  to 1.4 X 10' 

-3 
Savarat alopaa of 10 to 70 pareanti aodarata paraa- 
abllltyt badroek at dapth of 24 to 38 Inehoa. 

4.2 x 10 j to 1.4 x 10 ' 
1.4 x 10      to 4.2 x 10 

Hodarata to aavarai  alopaa of 6 to 40 parcant. 

ThB Ttilokol allt loaa, 0-60 
1   to 6 parcant alopaa. 

4.2 X 10      to 1.4 x 10 Slight to aodaratai aodarata paraaablllty 

Mocda Croaa allty 0-60 
clay loaa,  aodorataly 
lallna 

4.2 x 10      to 1.4 x 10 
(Jointing and fina sandy 
loan lanaaa aay incraaaa 
paraaablllty) 

Savarat  alow paraaablllty. 

Notasi    1.      Slight - soil  prapartlaa an ganarally favorabla for oaai   lialtationa ara ainor and aaaily ovarcoao. 

Hodarata -      soil  propartlaa ara unfavorabla but can ba ovarcoaa or aodlfiad by spaclal planning and daaign. 

Savara - soil  propartlaa ara so unfavorabla and so difficult to eorract or ovarcoaa aa to raquira aajor soil 
raclaaatlon and spaclal daslgns. 

Sourca:    Chadwlck,   at al.,   1975. 
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from flowing through the main sections of the plant, A natural 

topographic depression exists southwest of Building M-636 and acts as a 

catch basin for precipitation and for surface water within the 

interceptor ditch. Another topographic depression west of Building 

E-534 is manmade and acts as a sewage treatment evaporation pond for the 

plant.    There is no discharge from the pond to surface streams. 

Major surface-water drainage from the plant exits at eight 

locations. Minor surface-water drainage leaves the plant at numerous 

locations between Building M-628 and M-586 on the western side of the 

plant. The north drainage ditch between Buildings E-516 and E-537 on 

the north side of the plant was observed to contain a sheen on the water 

surface and a petroleum-like smell in the stream sediment during the 

plant visit (December, 1983). The drainage ditch south of Building 

E-512 was also observed during the plant visit to contain a sheen. 

Surface-water drainage from the plant infiltrates the soil, evaporates 

to the atmosphere, or enters Blue Creek, Blue Creek empties into the 

northern section of the Great Salt Lake approximately 7 miles from the 

plant. 

Prior to 1975, Blue Creek was an intermittent stream flowing 

significantly only after rainfall events and snow melts. As a result of 

an earthquake in March, 1975, Blue Creek became a perennial stream with 

significant flow year round. Major changes in surface-water as well as 

in ground-water flow and quality are common in northern Utah after 

earthquakes (Richens, 1984), 

Surface-Water Quality 

The surface-water quality in Blue Creek is water-quality poor due 

to excessive concentrations of chloride and total dissolved solids 

(Bolke and Price, 1972), The quality of the water is Effected by 

irrigation return flow, surface-water runoff and surplus flow from Blue 

Creek Reservoir approximately 6 miles north of the plant. The quality 

may also be Effected by the naturally occurring minerals in the Blue 

Creek Valley through which the creek flows and by naturally occurring 

cold- and hot-water springs which discharge into Blue Creek. The 

Promontory Mining District located near the southern end of the 

Promontory Mountain Range has produced gold, silver, copper, lead and 

zinc  (Doelling,   1980). 
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Surface-water sampling near Plant 78 is conducted at two main 

locations (Figure 3.5). Sampling Point No, 2 on Blue Creek is located 

near Highway 83 approximately 1.5 miles downstream of the plant. 

Sampling Point No. 2 is a downstream sampling location for Plant 78, but 

the stream quality at this location may be Effected by potential 

surface-water discharges or perched ground-water seepage from the Morton 

Thiokol burning grounds area south of Plant 78 property. Sampling Point 

No. 4 on Blue Creek is located near Highway 83 just west of the 

northwest corner of the plant. Selected surface-water quality analyses 

are summarized in Table 3.3 and additional surface-water quality 

analyses are summarized in Table E.I, Appendix E. 

The surface-water analyses for Plant 78 were compared to the Utah 

surface-water quality standards for Class 3D. Class 3D waters are 

protected for waterfowl, shorebirds and other water-oriented wildlife 

including the necessary aquatic organisms in their food chain (Utah 

Department of Social Services, Division of Health, 1978). The only 

listed parameter which can be compared to the standards is iron. The 

standard of 1.0 milligram per liter (mg/1) was exceeded on numerous 

occasions at both Blue Creek No. 2 and No. 4 sampling stations due to 

the effects of naturally occurring minerals in the vicinity. The only 

unnatural parameter of which analyses are available is ammonium 

perchlorate. Ammonium perchlorate is used as a propellant ingredient at 

Plant 78. Ammonium percholate concentrations found in samples from Blue 

Creek No. 4 ranged from 0.64 mg/1 to 7.2 mg/1. Ammonium perchlorate 

concentrations found in samples from Blue Creek No. 2 ranged from 0.30 

mg/1 to 5.3 mg/1. Of interest is the fact that relatively high 

concentrations (>3,0 mg/1) of ammonium perchlorate were found at both 

sampling stations in April and August, 1975. Relatively high 

concentrations of ammonium perchlorate were also found at both sampling 

stations in 1972. 

Surface-Water Use 

Surface-water one to three miles north of Plant 78 is used for 

irrigation of approximately 3,000 acres of cropland (SCS, 1960).  Blue 
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Creek Irrigation Company, Howell, Utah, regulates surface water in Blue 

Creek Reservoir, Blue Creek and local canals in Blue Creek Valley. 

South of Plant 78 surface water in Blue Creek flows into the northern 

section of the Great Salt Lake which includes the Bear River Migratory 

Bird Refuge. There are no public water supply intakes on Blue Creek. 

GROUND-WATER RESOURCES 

The ground-water resources in the immediate vicinity of Plant 78 

are not useable due to the total dissolved solids and chloride contents 

of the ground water. Useable ground water is available several miles 

both north and south of the plant. Reports by Carpenter (1913), Holman 

(1963), Bolke and Price (1972), Eakin, et al. (1976), Hood (1976), 

Doelling (1980) and Battelle (1983) describe the ground-water resources 

of the area. 

Hydrogeologie Units 

Geologically Plant 78 is located in the outcrop areas of the Lake 

Clays and Gravel units of Quaternary Age (Figure 3.6). The Lake Clays 

are composed of clay and silt while the gravel is composed of gravel 

with minor amounts of sand, silt and clay. Table 3.4 summarizes the 

local hydrogeologic units and their water-bearing characteristics. The 

geology in the area of the plant is complex with both unconsolidated 

sediments and consolidated rocks as well as numerous faults. 

The sediments on the plant have been penetrated by numerous test 

borings. One of the deepest test borings (No. M-46) was 70 feet deep 

(Figure 3.7). This test boring encountered numerous layers of silt with 

varying compositions of clay, sand and gravel. This sequence of varying 

compositions is typical of sediments deposited in the Lake Clays. These 

sediments were deposited while ancient Lake Bonneville covered the 

valley. Cross-section locations on Figure 3.8 and cross sections shown 

on Figures 3.9, 3.10, 3.11 and 3.12 illustrate the shallow and deep 

stratigraphy underlying the plant. Cross-sections A-A* and B-B' shown 

on Figures 3.9 and 3.10, respectively, illustrate the shallow 

stratigraphy in the northern and central sections of the plant. Sandy 

silt is dominant in the northern section whereas clayey silt is dominant 

in the central section. Cross-section C-C' shown on Figure 3.11 

illustrates the stratigraphy in the southern section of the plant. 

3-14 



WWF1 F^J ^.ly.l^J r'^'IWII^1 IW'Vii\F iWMt'Ui 'Wm ".«AJifvwii nm'yw-- nwr- m" w^ i ' w^ im w^ irw in* \r* w* krw \rm y-w VT» 

I 

fe2 

% 

% 

v. 
v. 

t 

FIGURE  3.6 

USAF PLANT 78 

GEOLOGIC MAP 
PPP<K^ 

LEGEND 

^     Ok! - LAKE GUYS 

Qas - ALLUVIUM 

w*. & 

mm 

WB 
s3 
x=z 

Qg - GRAVEL 

0« - SANDY DEPOSITS 

Tal - SALT LAKE GROUP 

Pdc? - SANDSTONE? 
DIAMOND CREEK 

PPPo - OQUIRRH FORMATION, 
UNDIFFERENTIATED 

D 

MPPmc - SHALE 
MANNING CANYON 

Mgb - 
GREAT BLUE FORMATION 

CONTACT, SURFICIAL WHERE DASHED. 

FAULT, DASHED WHERE INFERRED; 
u, UPTHROWN SIDE; 0, OOWNTHROWN SIDE. 

w^* THRUST FAULT. DASHED WHERE INFERRED; 
yr SAW-TEETH ON UPPER PLATE SIDE. 

0 
SCALE L 

2 
J MILES 

SOURCE:   DOELL1NG. 1980;H0LMAN. 1963; AND BOLKE AND PRICE, 1972. 

ENGINEERING-SCIENCE i 



.H1»W1'H»» 

TABLE 3.4 

HYDROGEOLOGIC UNITS AND THEIR WATER-BEARING CHARACTERISTICS 
IN THE VICINITY OF ÜSAF PLANT 78 

SyitM 
iydiofaoloqie 

Hydroqaoloqic Unit       Clutlfleatton 
Approslaat« 

Thloknaai (raat) 
Doalnant 
Lithology Matar-Maring Charaatarlitloi 

Quatarnary 

Laka clay« 

Quatarnary       Vallay-rill 
and Dapoalta 

Tartlary 

reaalbly Parohad 
AqiUfar 

SO Clay and allt Kbotm water tablat  tranaalt «atar 
alovly. 

»llUVlUB foailbly Parohad 
ftqolfar 

M Clay, illt, aand 
and «raval 

Mbova watar tabla,  tranaalta watar 
alovly. 

Oraval Poaalhly Parohad 
Aqalfar 

SO Oravali alnor aand, 
allt and elay 

Abevo watar tablat   tranaalta watar 
raadlly. 

Sandy Dapoalta Poaalbly Parohad 
kqulfar 

SO Sand Mbova watar tablat  tranaalta watar 
raadlly. 

kqvlfar (aoat paraaabla 200 Clay, aand 
aqalfar la Una crank to 4S0 graval 
Vallay) 

within •lua Craak Vallay «reond-watar 
raaarvelri aoat dapoalta tranaalt 
watar alowly, bat aand and fraval 
dapoalta tranaalt watar raadllyt 
proparly oenatroetad walla aay ylald 
aavaral hondrad gallona par alnutai 
watar aay ba aallnn. 

Tarltary Salt Laka Group Ualtad Aqolfar 150 Tuffaoaoaa aand- Oanarally tranaalta watar tlowlyi 
atona, eongleaar- wall ylalda ara varlablai ylalda 
aba, llaaatona and dapandant on fraeturaa and solution 
voleanle dabrla cavltlaa. 

Paraian Olaaond Craak Ualtad ftqulfar 
SandatonaT 

Unknown Caloaraooa aand-       Oanarally tranaalta watar tlowlyi wall 
atona and orthe-       ylalda ara varlablai  ylalda dapandant 
qoartilta on fraeturaa and solution cavltlaa. 

Panntylvanlan Oqulrrh Foraatlon,    Ualtad Aqulfar 
Ondlffarantlatad 

Unknown Intarbaddad Una-      Oanarally tranaalta watar slowlyi  wall 
atona, alltatona,      ylalda ara varlablai  ylalds dapandant 
and orthoquartslta    on fraeturaa and solution cavltlaa. 

Hannlnq Canyon 
Shala 

Ualtad Kqulfar 

Mlasiaalpplan 

Graat Blua 
Fonatlon 

Ualtad Aqulfar 

Unknown Shala and alltatona Oanarally tranaalta watar slowlyi  wall 
ylalda ara varlablai  ylalds dapandant 
on fraeturaa and solution cavltlaa. 

Unknown Massiv« llaaatona      Oanarally tranaalta watar slowlyi  wall 
ylalda ara varlablai   ylalds dapandant 
on fraeturaa and solution cavltlaa. 

Sourcai     Ooalllnq,   1980 and Bolka and Prlca,   1972. 
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# UNUSED WELL 

INSTALLATION   ■OUNOANV 

APPROX. SCALE I 

NOTE:  SEE FIGURES 3.9, 3.10, 3.11 AND 3.12 FOR CROSS-SECTIONS 
SOURCE:   FACILITY DOCUMENTS AND HOLMAN. 1963 
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FIGURE   3.9 
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FIGURE   3.11 
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FIGURE  3.12 
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Sandy silt with some gravel is dominant in the western portion of this 

cross section, but sand with gravel and fractured sandstone is most 

abundant in the eastern portion of the cross section. This eastern 

portion is in the same area identified by the SCS as having cobbly silt 

loam soils with shallow fractured rock. This portion is also in the 

same area identified by Doelling (1980) as having gravel outcrops. 

Cross-section D-D* shown on Figure 3.12 illustrates the deep 

stratigraphy in the vicinity of the plant. The plant is located in a 

structural graben which is a fault block that has been lovrRred relative 

to the blocks on either side. The graben contains Lake Clays, Gravel, 

Valley-Fill Deposits and limestone. Well 8A, drilled as a water supply 

test well for Morton Thiokol, encountered 445 feet of unconsolidated 

sediments and 165 feet of partially fractured and faulted limestone. 

The graben is bordered on the west by limestone and shale of the Great 

Blue Formation and on the east by shale and minor sandstone of the 

Manning Canyon Shale. 
St 

Plant 78 has been Effected by two earthquakes in recent years. On 

March 28, 1975, an earthquake ranked 6.0 on the Richter Scale was felt 

by employees of the plant. The epicenter of tlrs earthquake was in 

Pocatello Valley, Idaho, approximately 30 miles north of the plant 

(Richens, 1984). According to the Richter Scale, an earthquake ranked 

between 6.0 and 7.0 is potentially destructive. As a result of this 

earthquake. Blue Creek changed from an intermittent stream to a 

perennial stream. A second earthquake also felt by plant employees, 

occurred on October 28, 1983, and was ranked 7.3 on the Richter Scale. 

The epicenter of this earthquake was in Mackay, Idaho, approximately 175 

miles north of the plant. According to the Richter Scale, an earthquake 

ranked between 7.0 and 7.7 is a major earthquake. There have been no 

observable effects from either earthquake on the plant. Numerous 

smaller earthquakes, ranked between 2.0 and 3.0 on the Richter Scale, 

have occurred within 50 miles of Blue Creek Valley over geologic time 

(Richens, 1984). 

Hydrologically, Plant 78 is located in an area of relatively 

abundant but unuseable ground water. Figure 3.12 illustrates the 

location of water-bearing zones within Well 8A underlying the plant 
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vicinity.  These zones exist at 150, 200, 400, 430, 500 and 540 to 585 

feet below ground. 

Ground water in Blue Creek Valley occurs under unconfined (water 

table) and confined (artesian) conditions. These two conditions may 

exist in both the Valley-Fill Deposits and in fractured and faulted 

consolidated rocks. Perched water tables may exist in shallow deposits 

(Lake Clays, alluvium, gravel and sandy deposits) within the vicinity of 

the plant (Bolke and Price, 1972). Precipitation, surface-water 

infiltration and plant discharges which infiltrate into the plant 

sediments may migrate slowly vertically and/or horizontally to form 

perched water tables. The discharge of possible perched ground water 

may be vertically to the first water-bearing zone at 150 feet deep or 

horizontally to Blue Creek. Blue Creek may recharge shallow deposits in 

the center of the valley. Shallow ground water may migrate faster in 

the gravel and faulted and fractured rocks of the plant's southeast 

corner. The direction of movement within the gravel may be vertically 

to the 150-foot zone or horizontally toward Blue Creek. The direction 

of movement within the faulted and fractured rocks will be controlled by 

the connection of faults and fractures. Figure 3.13 shows the 

potentiometric surface map of Blue Creek Valley in 1970. The general 

direction of ground-water flow in the valley is north to south. The 

direction of ground-water flow on Plant 78 is generally west from the 

Blue Spring Hills to Blue Creek. 

Ground-Water Quality 

Ground-water quality in the immediate vicinity of the plant is poor 

due to the salinity of the water. Both water supply test wells drilled 

near the plant (No. 8A and No. 4) encountered saline water. The 

dissolved solids of both wells exceeded the drinking water standard of 

1,000 mg/1. Munk Well No. 2, approximately 3 miles northwest of the 

plant, encountered fresher water with a dissolved solids content of 644 

mg/1. Figure 3.14 identifies local wells and one spring where 

ground-water samples have been obtained. Table 3.5 summarizes the water 

quality analyses for these sampling stations. 

Ground-water quality several miles both north and south of Plant 78 

is good.  The wells and springs used as water supply sources provide 
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FIGURE  3.13 

USAF PLANT 78 

POTENTIOMETRIC SURFACE MAP 
OF BLUE CREEK VALLEY AREA, 1970 

UTAH STATE BOUNDARY 

LEGEND 

.4600—   POTENTIOMETRIC CONTOUR; 
DATUM IS NGVD. 

DIRECTION OF GROUND-WATER MOVEMENT. 

SOURCE:   BOLKE AND PRICE. 1972 
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FIGURE 3.1U 

USAF PLANT 78 

GROUND-WATER QUALITY 
SAMPLING LOCATIONS 

o < 

Munk Well No. 2 

^ 
SANO HOLLOW ROAD 

LEGEND 

9 W6LL8 IN USE 

3  WELLS NOT M USE 

Ä   SPRMQ 

Faust Valley 
Road Spring 

USAF\ 
IPLANTI 
I    78   1 

^ Thlokol 
3 No. 4 

o 
SCALE l_ 

I 
I 3600 

_l FEET 

NOTE:   SEE TABLE 3.5 FOR QUALITY DATA 

SOURCE:   FACJUTY DOCUMENTS AND BOLKE AND PRICE, 1972 
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TABLE  3.5 

SELECTED GROUND-WATER QUALITY DATA FOR USAF PLANT 78 VICINITY 
(Analyses are in milligrams per liter) 

Salaotad Vanaatara and Applieabla Utah Watar Quality Standard! 

Station Idanelflcatlon 
Data 

spaciflo Dlaaolvad 
pa Conduetanea Sollda 

(m) (iatoi/ea) (1000) Chlorida Iron Salinity 

rauat Vallay Road Spring 7-14-70 NA 765 NA NA NA NA 

Hunk Hall No.  3 7-14-70 8.2 1,100 644 230 NA t)A 

Thiokol Hall No. 4 
(original taapla) 

SUBar,  1958 NA HA HA NA NA 2,500 

Thiokol Hall  NO. 4 l2-«3 NA NA NA NA NA 245-256 

Thiokol Hall No. 4 6-63 NA NA NA HA NA 1,200 

Thiokol 
(taapla 

Hall No. 
No.   1 ) 

4 7-2-«3 8.0 NA 994 236 0.076 NA 

Thiokol 
(saapla 

Hall No. 
No. 4) 

4 7-2-43 6.7 NA 2,845 1,360 0.165 NA 

Thiokol 
(taapla 

Hall No. 
No.   7) 

4 7-2-63 6.7 NA 2,711 1,264 0.104 HA 

Thiokol 
(taapla 

Hall No. 
NO.  3) 

4 7-2-63 6.0 NA 2,580 1,210 0.08 HA 

Thiokol 
(bottoa 

Hall No. 
taapla) 

3k 10-2-62 7.85 NA HA 1.338 NA NA 

Thiokol Hall No. 
(puap tatting at 

SA 
550 ft.) 

10-17-62 NA 4,340 
(«vg. valua) 

NA 1,243 
(avg. valua) 

HA HA 

Thiokol Hall Ho. 
(puap tatting at 

3A 
500 ft.) 

10-18-62 NA 4,183 
(a*9. valua) 

HA 1,249 
(avg. valua) 

NA HA 

Thiokol Hall No 
(puap tatting at 

3* 
440 ft.) 

10-19-62 NA 4,192 
(avg. valua) 

NA 1,275 
(avg.  valua) 

NA HA 

Thiokol Hall No. 
(puap tatting at 

8A 
405 ft.) 

10-22-62 NA 4,260 
(avg. valua) 

NA 1,232 
(avg.  valua) 

HA NA 

Thiokol Hall No. 8A 12-63 NA NA NA NA NA 1,300-1,400 

NA • Not Analyxad SO    • Standard Unit uahot/ca • alcroahoa par eantiaatar 

Mot«:     1.     saa Figur« 3.14 for station locationa. 

2.     Utah D«parta«nt of Malth,  Bureau of Public Mater Suppliat,  Priaary Drinking Mater Standard«,   1983. 

Source:     USAT Plant  78 Oocuaentsi   Holaan,   1963i   Bolka end Price,   1972. 
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good quality water.  Representative well supply water quality data is 

presented in Table E,2, Appendix E. 

Ground-Water Use 

Ground water is not used on Plant 78 due to poor water quality. 

Ground water use within the vicinity of the plant is limited to one 

stock well (Douglas Well) and one domestic water supply well (Munk No. 2 

Well), Figure 3.15 shows the location of wells and one spring in the 

vicinity of the plant. Table 3.6 summarizes the well data for each 

well. One 1963 oil test well southwest of the plant encountered high 

pressure saline water and traces of oil at 8,463 and 8,485 feet below 

ground (Doelling, 1980). 

Ground water from Morton Thiokol wells in Howell, approximately 8 

miles north of Plant 78, Well 3A approximately 6 miles southeast of the 

plant and the Promontory wells approximately 10 miles south of the plant 

provide water to Plant 78, Water is also obtained from Railwood Springs 

approximately 3 miles southeast of the plant and Maple Springs 

approximately 10 miles south of the plant. During 1981 and 1982, Plant 

78 used an average of 4 million gallons of water per month. 

BIOTIC ENVIRONMENT 

Within Blue Creek Valley, including Plant 78, common vegetation 

includes bunchgrass, sagebrush and juniper. Common animals in the 

valley include pheasant, deer and a variety of rodents. The only fish 

which would be expected to inhabit Blue Creek is the Western Speckled 

Dace (Battelle, 1983). During the plant visit in December pheasant and 

golden eagles were observed on the plant. 

Within the regional vicinity of Plant 78 two species of birds have 

been listed as endangered by the U.S. Fish and Wildlife Service 

(England, 1983). These are the American peregrine falcon and the Bald 

eagle. Both on occasion may temporarily inhabit the Bear River 

Migratory Bird Refuge. There are no endangered or threatened species on 

Plant 78. 
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FIGURE 3.15 

USAF PLANT 78 

LOCATION OF WELLS AND SPRINGS 

Munk 
Well 1 _ 
No. 2    r^lunk Well 

L   No. 1 
i in 

9 WELLS IN USE 

3 WELLS NOT MUSE 

A SPRINO 

0 OILIEST 

.-.Gulf OH 
©Test WeM 

NOTE:   SEE TABLE 3.6 FOR WELL AND SPRING DATA. 
SOURCE:   FACILITY DOCUMENTS AND BOLKE AND PRICE. 1872 
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SUMMARY OF ENVIRONMENTAL SETTING 

The environmental setting data for Plant 78 indicate the following 

observations are important when evaluating past hazardous waste disposal 

practices. 

o The mean annual precipitation is 15.68 inches; the net 

precipitation is -26.32 inches and the 1-year, 24-hour rainfall 

event is estimated to be 1.25 inches. These data indicate that 

there is little or no potential for precipitation to infiltrate 

the surface soils on the plant. Also, there is a moderate 

potential for runoff and erosion. 

o The natural soils on the plant are typically silty loam with 

combinations of clayey, cobbly and gravelly loam. Relatively 

low permeabilities exist in a majority of the plant soils, but 

moderate permeabilities exist in the southeastern and southern 

portions of the plant where sand, cobbles and gravel are more 

prevalent. These data indicate that recharge by precipitation, 

surface-water runoff and plant discharges will be relatively 

slow except in the southeastern and southern portions where 

recharge may be moderate. 

o Surface-water drainage on the plant is controlled by open 

ditches, the Faust Valley Drainage Course and a major 

interceptor ditch. All drainage flows to Blue Creek. 

o Ammonium perchlorate has been found in Blue Creek water 

samples. The exact source of the contaminant is unknown. 

o Ground water exists under the plant in possibly perched 

aquifers, in the Valley-Fill Deposits (primary aquifer) and in 

faulted and fractured rock. The ground water in the Valley 

Fill Deposits and faulted/fractured rock is abundant but quite 

saline and usable. The depth to the water table in the Valley 

Fill-Deposits is 150 feet below ground level. 

o The direction of ground-water flow in possibly perched aquifers 

and the Valley Fill-Deposits is west towards Blue Creek. The 

general direction of ground-water flow in faulted and fractured 

rock is along the connecting faults'and fractures. 
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o      There    are     no    Federally-     or     state-listed     endangered     or 

threatened species which Inhabit the plant. 
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SECTION   4 

FINDINGS 

This chapter summarizes the industrial wastes that have been gene- 

rated on Plant 78, describes past waste management and disposal methods, 

identifies the waste sites located at the plant, and evaluates the 

potential for environmental contamination from those sites. 

PAST SHOP  AND  PLANT ACTIVITY REVIEW 

A review was conducted of current and past waste generation and 

management methods in order to identify those activities that resulted 

in the generation of hazardous waste. This activity consisted of a 

review of files and records, interviews with current and former plant 

employees cind site inspections. 

The sources of hazardous waste at Air Force Plant 78 can be associ- 

ated with one of the following activities: 

o Industrial Operations   (Shops) 

o Fire Protection Training 

o Fuels Management 

o Pesticide Utilization 

o Waste Storage Areas 

o Spills 

The following discussion emphasizes those wastes generated at Air 

Force Plant 78 which are either hazardous or potentially hazardous. in 

this discussion a hazardous substance is defined as hazardous by the 

Comprehensive Environmental Response, Compensation, and Liability Act of 

1980 (CERCLA) and a potentially hazardous waste is one which is sus- 

pected  of   being  hazardous,   although  insufficient  data  are   available   to 

jp! fully characterize the waste material. 

Industrial Operations  (Shops) 

25 Industrial  operations  at Air  Force  Plant  78 have been  conducted  by 

Morton Thiokol,   Inc.  or its acquisitions   since  1962.     Plant 78 has  been 

PC involved    in    providing    rocket    motors     for    various    systems    such    as 

r" 4-1 
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the Mlnuteman, Trident, Peacekeeper, and Space Shuttle. Operations at 

the plant have involved producing rocket motor nozzles, preparing and 

casting the propellants, and analyzing the casts for Imperfections since 

1962. The fabrication process involves mixing, casting, curing, 

tooling, and painting. The specific processes performed on site 

include: 

o Machining aluminum, plastics, and titanium 

o Degreasing 

o Anodizing 

o Plastics molding 

o Casting/curing 

o Cast cleaning 

o Painting 

o Propellant mixing 

o ingredient preparation (drying and grinding) 

Additionally, rocket motors are radiographically inspected on-site. 

Motors are  test-fired on Norton Thiokol property. 

The wastes generated from the present industrial operations were 

used as a starting point for defining the past waste generation and 

waste management practices at the plant which have had minor changes 

over the plant life. Past waste generation quantities are commensurate 

with present levels. Morton Thiokol does not separate waste by Plant 

78/Morton Thiokol property, making separate estimation of Plant 

78/Morton Thiokol waste generation difficult. The plants are contiguous 

and work is shared (i.e., sometimes a process is performed at one plant 

that may be done later at the other plant, depending upon schedule 

restraints). From this review a list was developed that contains the 

facility name and number, the location, hazardous material handlers, 

hazardous waste generators, and typical treatment, storage, and disposal 

methods.     This  list is presented in Appendix 0. 

Those shops which were determined to be generators of hazardous 

waste were selected for further investigation and evaluation. During 

the site visit, interviews were conducted with personnel specifically 

familiar with these shop operations and waste generation. These inter- 

views    focused   on   hazardous   waste    generation,    waste   quantities,    and 
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methods of storage, treatment, and disposal of hazardous waste. His- 

torical information was obtained primarily from interviews with various 

employees. Table 4.1 summarizes the information obtained from the 

detailed shop reviews including information on shop location, identifi- 

cation of hazardous or potentially hazardous wastes, present waste 

quantities, and treatment, storage, and disposal timelines. Changes in 

the treatment,   storage and disposal methods are noted on the table. 

Wastes    generated   have    included    chlorinated    and    non-chlorinated 

^ organic   solvents,    waste   propellants   and   oxidizers.      Waste   management 

"^ practices  at Plant  78  include drum  storage,   drum  treatment,   tank  treat- 

mm ment,   and   resource   recovery.     Wastes   generally  have  been   taken  off  of 

Qv Plant 78 property  to Morton Thiokol property for ultimate disposal since 

. its   construction   in   1962.      Exceptions   to   the   usual   practice   are   the 

jjjj disposal  of X-O-Mat  process  fluids   in   leach   fields  and disposal  of   lab 

sink water   in  the   Building M-585   french  drain.     Waste management  prac- 

¥/ tices   carried   out   on   Morton  Thiokol   property   include   open   burning   of 
¥> 

I 

» 

waste propellant solutions and materials, or evaporation of anodizing 

solutions and industrial wastes. Waste materials not disposed of 

through treatment or burning are disposed of through outside contrac- 

tors. 

Temporary accumulation points for hazardous wastes are located 

throughout the industrial areas. Waste materials are containerized and 

no known spills have been noted. 

Sumps  and  tanks are used to collect contaminated washwater which is 

pumped   into   a   tank   truck  by  Morton   Thiokol   and  disposed   of   at   their 

facilities  off  of plant 78 property. 

Fire Protection Training 

Plant 78 has maintained a Fire Department on plant property since 

1962. All fire training exercises using large fire fighting units have 

been conducted off the plant property in an area owned by Morton 

Thiokol. Training exercises using small fire fighting equipment such as 

fire extinguishers are conducted at the Fire Station on plant. These 

exercises generate little or no wastes. The fire extinguishing agents 

used now and in  the past are water,  carbon dioxide,  Halon and APFF. 
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Fuels Management 

The fuels used at Air Force Plant 78 consist of gasoline and diesel 

fuel to service the plant vehicles. The fuel is stored at Building 

E-516 in three 5,000 gallon underground tanks (gasoline) and one 3,200 

gallon above ground tank (diesel fuel). The tanks were pressure tested 

in 1979 and gave no indications of leakage. Stick inventory testing 

occurs on a continual basis and has not shown any discrepancies. There 

have been no known spills over 5 gallons in conjunction with refueling 

activities. 

The boiler house (M-576) is supplied from two 181,000 gallon above- 

ground tanks. The tanks hold #5 fuel oil and #6 fuel oil which is 

burned for steam production. There is an auxiliary 3,000 gallon under- 

ground tank which holds #2 fuel oil. The underground tank is stick 

inventoried and the aboveground tanks are monitored. No known spills 

over 10 gallons have occurred during unloading or normal operations at 

this facility. 

Pesticide Utilization 

The pesticide utilization program for Plant 78 has been managed by 

Thiokol personnel since 1962. All chemical mixing and equipment clean- 

ing is done off of Plant 78 property. The types and approximate quan- 

tities of pesticides used on Plant 78 are shown in Table 4.2. Pesti- 

cides are utilized primarily for mosquito control (spring, summer, fall) 

and vegetation control (spring, fall). 

Waste Storage Areas 

Since 1980, storage of hazardous wastes at Plant 78 has occurred at 

one location as shown in Figure 4.1. This facility serves as a storage 

area for several items and is used to store recoverable methyl chloro- 

form waste solvent. The recoverable solvent is sold to a contractor for 

reuse, prior to 1980, the recoverable methyl chloroform was stored off 

of Plant 78 property awaiting sale to a contractor. All non-recoverable 

hazardous chemical wastes have been taken off-plant for Morton Thiokol 

disposal. 

Spills 

There have been no major spill incidents on Plant 78 since opera- 

tions began in 1962. Minor spillage of fuel oil may occur on the ground 

area at the boiler house (M-576) during unloading operations. 
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TABLE 4.2 

PRTNCIPLE PESTICIDES USED ON AIR FORCE PLANT 78 

KO 

I 

Name 

Malathion 91% 

Atrazlne 

Krovar II 

Oust 

Round-up 

Discontinued in 1981 

Approximate 
Quantity 

100 gals/yr 

1200 lbs/yr 

1000 lbs/yr 

500 lbs/yr 

5 gals/yr 

i 
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FIGURE  4.1 

USAF PLANT 78 

HAZARDOUS WASTE 
STORAGE AREA 

STATE HWY. 83 FAUST    VALLEY    ROAD 

INSTALLATION BOUNDARY 

DRAINAGE DITCH 

E-616 

WASTE DRUM 
STORAGE AREA 

1ST STREET 

i 



DESCRIPTION  OF PAST TREATMENT  AND DISPOSAL METHODS 

The   facilities  on Air   Force Plant 78 which have  been used  for 

treatment and disposal of wastes are  limited to the following: 

o      French Drain 

o      Sanitary Sewer System 

o      Surface Drainage System 

No   on-plant   land   treatment  or   disposal   facilities   existed  at  Plant  78 

due  to  the  availability of  off-plant Morton Thiokol disposal  facilities 

including   evaporation   ponds,   burn   pits   and   outside   contractor   disposal. 

French Drain 

A french drain is located at Building M-585 as shown in Figure 4.2. 

The french drain consists of a 4-inch diameter gravity-flow line from 

the southwest end of Building M-585 leading to a large diameter sub- 

surface pit which allow water to seep into the soil. In the past, this 

french drain has received quantities of sink rinsewater contaminated 

with acids, alkalies and various solvents including acetone, MEK and 

benzene, since 1980, disposal of solvents in the french drain has been 

eliminated and acids and alkalies are neutralized and/or diluted prior 

to disposal in the french drain. Waste solvents are presently segre- 

gated for off-plant disposal. 

Sanitary Sewer System 

Domestic sewage from the mixing, casting and finishing areas is 

treated and disposed of by septic tanks and drain field systems at the 

individual buildings. Domestic sewage from the administrative and 

manufacturing buildings at the north end of the plant is collected and 

treated in a package treatment plant. The treatment plant consists of 

primary clarification, aeration and settling followed by chlorination. 

Since 1976, the treated effluent has been discharged to an evaporation 

pond with no discharge to surface waters. Prior to 1976, the treated 

effluent was discharged to Blue Creek. 

Surface Drainage System 

The   surface   drainage   system   at   Plant   78   includes   open   drainage 

ditches which discharge to Blue CreeK.     The general drainage patterns on 

4-11 
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the plant are shown in Figure 3.4. Blue Creek empties into the Great 

Salt Lake. 

Evidence of contamination exists at several locations within the 

surface drainage system as a result oi the shop activities. Two loca- 

tions where silver contaminated photographic solutions were discharged 

and one location where oil and ammonium perchlorate contamination exists 

are present on Plant 78. Each of these areas are described below. 

X-O-Mat Wastewater Discharge Area No. 1 (Bldg. M-636) 

Photographic waste solutions containing silver and possibly cadmium 

were  discharged from Building  M-636  from  the   1960,s   through  1982.      The 

nr< discharge   area  is   shown   in   Figure   4.3.      The   area   is   a   drainage   path 

Ov whereby the  effluent from X-ray processing equipment was  allowed to  run 

onto the ground after  some  silver  recovery.     It would  then  evaporate  or 

üf seep  into   the  ground.     In  1982,   the   fixer  solution  which   contains   the 

silver has  been separated  from  the waste streams  and collected for high 

M efficiency    silver    recovery    at    Building    M-508. The    discharge    of 

non-silver bearing photographic wastes was diverted  to a separate drain- 

!jj age area and  some attempts  to  recover  the silver contaminated soil have 

been made. 

Soil samples were  taken  from  the   locations  shown  in  Figure 4.3  to 

determine the  total silver content and the potential  leaching properties 

«., of   the  silver   in   the   soil.      The   results  of   the   sampling   are  shown   in 

>3 Table 4.3.     The data indicates   that the  total silver content of the  soil 

is approximately 25 percent by weight; however, the EP toxicity values 

indicated a range of 2.48 ppm near Building M-636 and 0.30 ppm away from 

Building M-636. 

» X-O-Mat Wastewater Discharge Area No.  2   (Bldg.  M-508) 

In  1976,   X-ray processes  were  initiated at  Building M-508  and 

KX photographic   wastes   were   discharged   to   a   subsurface   drainage   area   as 
aj" shown in Figure 4.4.     Some  silver  recovery was  practiced  prior  to  dis- 

charging the photographic solutions. In 1982, a high efficiency silver 

recovery unit was installed at Building M-508 and the fixer from Build- 

ings M-636 and M-508 is collected and treated. The treated fixer 

effluent from both buildings was then discharged to the M-508 drainage 

field. This recovery system is presently in operation. No soil sample 

data is available for the M-508 drainage area. 

I 

H 

I 
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FIGURE 4.3 

USAF PLANT 78 

X-O-MAT WASTEWATER 
DISCHARGE AREA NO. 1 

Building M-636 

Location of 
Soil Samples 

DISCHARGE 
DRAINAGE 

AREA 

SOURCE:   FACILITY DOCUMENTS 

0 
SCALE   L. 

100 
_l FEET 
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1 TABLE 4.3 

r SOIL SAMPLE DATA 
BUILDING M-636 

AIR FORCE PLANT 78 

i 

r 
Sample 
Date 

Sample 
Number 

Building 
Number 

EP 
Toxicity 
(ppm) 

Total Silver 
Content 

(wt. percent) 

p 2-16-83 1 M-636 2.48 No Data 

i 2-16-83 2 M-636 0.44 No Data 

2-16-83 3 M-636 0.30 No Data 

5 ^ 
3-24-83 Composite M-636 0.70 25.5 

it 
3-24-83 Composite M-636 0.40 25.4 

i 

? 
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FIGURE U.4 

USAF PLANT 78 

X-O-MAT WASTEWATER 
DISCHARGE AREA NO. 2 

BUILDING 
M-508 
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North Drainage Ditch 

Since the 1960's, quantities of petroleum wastes, some industrial 

wastes and washwater has been discharged to the surface drainage area 

surrounding Buildings E-512, E-516, and H-508 as shown in Figure 4.5. 

During an investigation of the drainage ditches north of Building E-516, 

portions of the embankments were disturbed and sheens of oily material 

developed indicating that oily wastes may have been present in the past 

in the ditches. Also, surface water quality sampling data for Station 

No. 4 indicates elevated levels of ammonium perchlorate in the stream. 

Since 1972, the sampling results indicate the levels of ammonium per- 

chlorate at Station No. 4 have ranged from 0.55 mg/1 to 7.2 mg/1 (see 

Table 3.3). 

K v 

i 

I 

l 

EVALUATION OF PAST DISPOSAL ACTIVITIES AND FACILITIES 

The review of past production functions and past waste management 

practices at Air Force Plant 78 has resulted in the identification of 

six sites which were considered as areas of concern with regard to the 

potential for contamination, as well as the potential for the migration 

of contaminants. These sites were evaluated using the Decision Tree 

Methodology referred to in Figure 1.1. The sites were further evaluated 

using the Hazard Assessment Rating Methodology (HARM). Table 4.4 iden- 

tifies the decision tree logic used for each of the areas of initial 

concern. Photographs of some of the key disposal sites are included in 

Appendix F. 

Based on the Decision Tree Logic, the sanitary treatment plant and 

the plant septic tanks did not warrant evaluation using the HARM system. 

These areas were eliminated due to the non-hazardous nature of the 

domestic waste treatment. Also, no evidence indicated that hazardous 

wastes were disposed of in these facilities. 

The HARM process takes into account characteristics of potential 

receptors, waste characteristics, pathways for migration, and specific 

characteristics of the site related to waste management practices. The 

details of the rating procedures are presented in Appendix G, Results 

of the assessment for the sites, based on a worst-case value of 100, are 

summarized in Table 4.5. The HARM system is designed to indicate the 

relative need for follow-on action.  The information presented in Table 

t 4-17 
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FIGURE  4.5 

USAF PLANT 78 

NORTH DRAINAGE 
DITCH 

OIL SHEEN 
DETECTED 

TO HOWELL 

AMMONIUM PERCHLORATE 
LEVELS DETECTED IN 

SURFACE WATER 
QUALITY SAMPLES 

SCALE 

SOURCE:  FACILITY DOCUMENTS 
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TABLE 4.4 

SUMMARY OF DECISION TREE LOGIC FOR AREAS OF INITIAL 
ENVIRONMENTAL CONCERN AT AIR FORCE PLANT 78 

Potential for Potential for 
Potential for   Contaminant  Other Environ-  HARM 

Site       Contamination    Migration   mental Concern Rating 

French Drain        Yes Yes NA        Yes 

Sanitary Treat-     No No No       No 
ment Plant 

Plant Septic Tanks  No No No       No 

X-O-Mat Waste-      Yes Yes NA        Yes 
water Discharge 
Area No. 1 

X-O-Mat Waste-      Yes Yes NA        Yes 
water Discharge 

Area No. 2 

North Drainage      Yes Yes NA       Yes 
Ditch 
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I 
4.5 Is intended for assigning priorities for further evaluation of the 

Air Force Plant 78 disposal areas (Chapter 5, Conclusions, and Chapter 

6, Recommendations). The rating forms for the individual waste disposal 

sites at kit  Force Plant 78 are presented in Appendix H. 

I 

I 

f 
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SECTION  5 

CONCLUSIONS 

The objective of the IRP Phase I study is to identify sites where 

there is potential for environmental contamination resulting from past 

waste disposal practices and to assess the probability of contaminant 

migration from these sites. The conclusions given below are based on 

field inspections, review of records and files, review of the environ- 

mental setting, and interviews with plant personnel, past employees, and 

state and local government employees. Table 5.1 contains a list of the 

potential contamination sources identified at Air Force Plant 78 and a 

summary of the HARM scores  for those sites. 

NORTH DRAINAGE DITCH 

The north drainage ditch has a sufficient potential co create 

environmental contamination and follow-on investigation is warranted. 

Sheens of oily materials were visible in this ditch north of Building 

E-516 during an inspection of the area. Also, surface water monitoring 

data at Station No. 4 have indicated ammonium perchlorate levels since 

1972 ranging from 0.55 mg/1 to 7.2 mg/1. Natural soils in this area are 

composed of silty loam with moderately slow permeabilities. Ground 

water is usually present at 150 feet below ground, but there is a 

possibility of isolated perched water tables in the area. A nearby test 

boring (E-3) encountered sandy silt and silty clay to a depth of approx- 

imately 26 feet below ground. A thin lens of fine sand from 26 to 28 

feet deep was encountered below which was clayey silt. The north drain- 

age ditch received a HARM score  of 66. 

FRENCH DRAIN 

The french drain located at Building M-585 has a sufficient poten- 

tial to create environmental contamination and follow-on investigation 

is  warranted.     From  1962   to  1980,   quantities   of   sink   rinse  water   con- 

5-1 ^ 
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TADLE 5.1 

SITES ASSESSED USING THE HAZARD ASSESSMENT RATING METHODOLOGY 
AIR FORCE PLANT 78 

Building Final          1 
Rank Site Name and Number     Number Occurrence Score          ( 

1 North Drainage Ditch        E-516 1962-Present 1 
2 French Drain               M-585 1962-Present 48 

3 X-O-Mat Wastewater Discharge M-508 
Area No. 2 

1976-Present 46            1 

4 X-O-Mat Wastewater Discharge M-636 
Area No. 1 

1962-1982 43           i 

1 

1 
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i 
taminated with acids,   alkalies  and various  solvents were disposed of  in 

the   french drain.     From   1980   to   the   present,   no   solvents   and   only 

neutralized  acids  or  bases   have   been   disposed  of   in   the   french   drain. 

Natural soils  in  this   area   are   composed  of   silty   loam  with   moderately 

M slow permeabilities.     Ground water   is usually present  at 150  feet below 

ground, but there is the possibility of isolated perched water tables in 

H the area.     A nearby test  boring   (M-33)  encountered silt and  clayey silt 

to a depth of approximately 15 feet below ground.    Silty and clayey sand 

M with cobbles and gravel was encountered from 15 to 25  feet below ground. 

fti' Surface-water   drainage   from   this   site   flows   southwest   along   the   open 

^ ditch near Building M-585.     Water of  sufficient volume  could  reach Blue 

yt Creek.    The french drain  received a HARM score of 48. 

K X-O-MAT WASTEWATER DISCHARGE AREA NO.   2   (BLDG.   M-508) 

The X-O-Mat Wastewater Discharge Area No.  2 has  a  sufficient poten- 

JV' tial   to  create  environmental  contamination   and   follow-on   investigation 

Table 5.1   is warranted.     From 1976 to 1982,  photographic waste solutions 

JA containing  silver and  possibly  cadmium were  discharged   to   a   subsurface 

* drain field south of Building M-508.     In  1980,  a high  efficiency silver 

juf recovery  system  was   installed.      The   treated   effluent   is   discharged   to 

&y the drain field at present.     Natural soils  in this  area  are  composed of 

silty loam with moderately slow permeabilities.    Ground water is usually 

JJ present at 150 feet below ground,  but there is a possibility of isolated 

perched water tables in the area. A nearby test boring (M-34) 

encountered fine sandy silt to a depth of approximately 23 feet below 

ground. Silty clay with gravel was encountered from approximately 23 to 

26 feet below ground. Surface-water drainage from this site flows west 

along the adjacent road then southwest to Blue Creek, This site 

received a HARM score  of  46. 

X-O-MAT WASTEWATER DISCHARGE AREA NO.   1    (BLDG.   M-C36) 

The X-O-Mat Wastewater Discharge Area No. 1 has a sufficient poten- 

tial to create environmental contamination and follow-on investigation 

is warranted. Photographic waste solutions containing silver and 

possibly cadmium were discharged to drainage pathway near Building M-636 

from 1962 through 1982. Silver contamination in the soils of the 

drainage   pathway   has   been   guantified   at   levels    of    approximately   25 

5-3 
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percent by weight. Natural soils in this area are composed of cobbly 

silt loam with relatively moderate permeability. Ground water is 

usually present at 150 feet below ground, but ground water may be 

present in fractured bedrock at less than 25 feet below ground. A 

nearby est boring (M-24) encountered fractured sandstone at 

approximately 8 feet below ground. Surface-water drainage from this 

site either infiltrates the soil or flows southwest towards the natural 

topographic depression in the immediate vicinity. This site received a 

HARM score  of 43. 
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SECTION 6 

RECOMMENDATIONS 

Four sites were Identified as having the potential for environ- 

mental contamination. These sites have been evaluated using the HARM 

system which assessed their relative potential for contamination. Each 

of the sites were determined to have sufficient evidence to indicate 

potential for environmental contamination. Additional data concerning 

these sites will b% required in order to clearly ascertain whether or 

not these sites Iv; contributed toward environmental contamination. 

Therefore, the following recommendations have been developed for each of 

these sites. 

PHASE II MONITORING RECOMMENDATIONS 

The following recommendations are made to further assess the po- 

tential for environmental contamination from waste disposal areas at Air 

Force Plant 78. The recommended actions are a one-time sampling pro- 

gram to determine if contamination does exist at the site. If contami- 

nation is confirmed, the sampling program may need to be expanded to 

further quantify the extent of contamination. The recommended monitor- 

ing program for Phase II is summarized in Table 6.1, 

North Drainage Ditch 

Stream sediment samples should be collected in the drainage ditch 

north of Building E-516, Each sediment sample should be taken at a 

depth of between 6 and 12 inches. Analysis should be performed for the 

parameters in Table 6.2. 

Surface water monitoring points upstream from Station No. 4 in Blue 

Creek should be established. On a one time basis, the samples collected 

upstream of Station No. 4 should be ar.alyzed for the parameters listed 

in Table 6.2, in addition to the parameters currently monitored at 

Station No. 4. 
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TABLE  6.2 

RECOMMENDED LIST OF ANALYTICAL PARAMETERS 
AIR  FORCE  PLANT  78 

Silver 

Ammonium Perchlorate 
Total Organic Carbon 
Total Organic Halogens 
Phenols 
Cadmium 
Chromium 

Oil and Greese 
pH 
Lead 
Mercury 

6-3 



WWm^W^r^WrwrWT^^m\9r\ UltWim*W*WWWWWWWWWimrwmuwv mawj *\rvMW*\fmiwrj\rv<yvrrvrm 

An additional surface water monitoring point should be activated in 

the North Drainage Ditch near Blue Creek.  On a one time basis, samples 

collected from this monitoring point should be analyzed to the para- 

meters in Table 6.2. 

French Drain 

One soil core boring sample should be collected near the french 

drain to a depth of six feet.  Water extraction samples from the soil 

samples should be analyzed for the parameters in Table 6.2. 

X-O-Mat Wastewater Discharge Area No. 2 (Bldg. M-508) 

Two soil core boring samples should be taken in the area of the 

drainage field near Building M-508 at a depth of at least one foot below 

the depth of the existing drain tile.  Water extraction analyses should 

be performed on each soil sample for the parameters in Table 6.2. 

X-O-Mat Wastewater Discharge Area No. 1 (Bldg. M-636) 

One soil core boring sample should be collected in the contaminated 

soil to a depth of 18 inches. Water extraction samples from the soil 

samples should be analyzed for the parameters in Table 6.2. 
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ENGINEERING-SCIENCE 

^ Biographical Data 

I 

i 

RANDAL  M.   REYNOLDS 

Senior Engineer 

Education 

I 

ß> BChE  (Chemical Engineering),   1973,  Georgia Institute of Technology, 
j|j Atlanta,  Georgia 

Professional Affiliations 

Registered Professional Engineer,   Georgia  #13023 
Air Pollution Control Association 
American Institute of Chemical Engineers   (Local Section Chairman, 

1982-1983 

Experience Record 

1973-1975      U.S.  Environmental Protection Agency,  Water Enforcement 
Branch, Atlanta, Georgia.    Chemical Engineer.    Responsible 
for developing draft NPD ES  limitations for industrial 
discharges,  issuing public notices and final NPDES permits 
and participating in public hearings concerning NPDES 
permits. 

~   1975-1981      Gold Kist Inc., Corporate Engineering,  Atlanta,  Georgia. 
Environmental Process Engineer.     Responsible for reviewing 
and implementing new air quality,  NPDES,  RCRA and TSCA 
regulations.    Supervised preparation and submittal of air 
quality, water quality and hazardous waste permit appli- 
cations.    Kept management informed of impact of  regulations 
on existing and future projects. 

Served as staff engineer responsible for preparing pre- 
liminary designs for air pollution control systems and 
detailed cost estimates for air system capital projects. 
Major projects included the preliminary selection of 
alternatives for a particulate emission control system for a 
60,000 lbs/hr industrial steam boiler  (peanut hull/wood 
fired). 

1981-Date      Engineering-Science,   Inc.,  Atlanta,  Georgia.     Senior 
Engineer.    Responsible for developing environmental studies 
and alternative evaluations for clients in the areas of 
solid/hazardous waste management,   spill control and 
containment and process/energy system design. 

I 

i 

I 
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ENGINEERING-SCIENCE 

Randal M.  Reynolds   (Continued) 

Lead Project Engineer for a U.S. Department of Energy 
project concerning the disposal of coal wastes from 
industrial facilities using RCRA nonhazardous and hazardous 
design conditions.    Performed  19 industrial plant site 
visits to obtain specific coal ash handling and disposal 
costs.    Coordinated the preparation of  20 plant reports 
describing the individual cost estimates to comply with RCRA 
regulations. 

Project Manager for an evaluation of laboratory waste 
solvent generation from an industrial facility.    Worked with 
client's lab personnel to accurately determine waste  types 
and quantities.    Established lab procedures to segregate 
waste solvents for contractor disposal. 

Project Manager for a Phase  I  Installation Restoration 
Program (IRP) project for the Department of Defense. 
Conducted interviews of past and present employees,   examined 
records,  and performed site  investigations to determine 
hazardous chemical usage,  waste generation and waste 
disposal practices for industrial operations at Air Force 
facilities. 

Through environmental audit procedures,  identified in- 
dustrial operation disposal practices which could result in 
waste migration and recommended priority disposal practices 
requiring further investigation.    Project Engineer for Phase 
I  IRP projects for 10 other Air Force bases. 

Project Engineer assisting in a comprehensive study of  the 
solid waste management program for the City of Roswell, 
Georgia.    Developed conceptual cost estimates  for a city 
operated sanitary landfill and incinerator disposal 
alternatives. 

Project Manager for development of a Spill Prevention 
Control and Countermeasures   (SPCC)  Plan for an industrial 
facility.    Coordinated the design of spill containment 
structures and recommended essential spill control and 
clean-up equipment. 

Publications and Presentations 

R.  M.  Reynolds,  C.  M.  Mangan and B.  D.  Moreth,   "Projected RCRA 
Disposal Costs for Ash and Related Wastes from Coal-Fired 
Industrial Facilities," presented at the 76th Annual Meeting of  the 
Air Pollution Control Association,   Atlanta, Georgia,  June 20,   1983. 
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Randal M.  Reynolds   (Continued) 

ENGINEERING-SCIENCE 

R.  M. Reynolds,   "Practical Tips - Bagging Sludge?",  Pollution 
Engineering,  Vol.   12,  No.   17,  July  1980,   pg.  28. 

R. M, Reynolds,   "Pulse-Type Fabric Filters in a Soybean Processing 
Facility, "  Operation and Maintenance  of Air T:articulate Control 
Equipment,   R. A.  Young,  F.  L.  Cross,   Jr.,   editors,  Ann Arbor 
Science Publishers,   Inc.,  Ann Arbor,   Michigan,  July  1980,   pp. 
121-123. 

"Operation,   Maintenance and Design of Fabric Filters  for a Soybean 
Processing Facility," a  slide presentation for an EPA  technology 
transfer  seminar,   "Operation and Maintenance of Air Pollution 
Equipment  for Particulate Control,"  April  12,   1979,  Atlanta, 
Georgia. 
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ENGINEERING-SCIENCE 

Biographical Data 

H.   DAN  HARMAN,   JR. 
Hydrogeologist 

Education 

B.S.,  Geology,   1970,  University of Tennessee,  Knoxville,  TN 

Professional Affiliations 

Registered Professional Geologist  (Georgia NO.569) 
National Water Well Association  (Certified Water Well Driller 
No.   2664) 
Georgia Ground-Water Association 

Experience Record 

1975-1977    Northwest Florida Water Management District,  Havana, 
Florida.    Hydrogeologist.     Responsible for borehole 
geophysical logger operation and log interpretation. 
Also reviewed permit applications for new water wells. 

1977-1978    Dixie Well Boring Company,   Inc.,  LaGrange,  Georgia. 
Hydrogeologist/Well Driller.    Responsible for borehole 
geophysical logger operation and log interpretation. 
Also conducted earth resistivity surveys in Georgia and 
Alabama Piedmont Provinces  for locations of water- 
bearing fractures.    Additional responsibilities  included 
drilling with mud and air  rotary drilling rigs as well 
as bucket auger rigs. 

1978-1980    Law Engineering Testing Company,   Inc.,  Marietta, 
Georgia.    Hydrogeologist.     Responsible for ground-water 
resource evaluations and hydrogeological field 
operations for government and industrial clients.    A 
major responsibility was as  the Mississippi Field 
Hydrologist during the installation of both fresh and 
saline water wells for a regional aquifer evaluation 
related to the possible storage of high level radio- 
active waste in the Gulf Coast Salt Domes. 

1980-1982    Ecology and Environment,   Inc.,  Decatur, Georgia. 
Hydrogeologist.    Responsible for project management of 
hydrogerlogical and geophysical investigations  at 
uncontrolled hazardous waste sites.    Also prepared 
Emergency Action Plans and Remedial Approach Plans  for 
U.S.  Environmental Protection Agency.    Additional 

1/84 
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H.  Dan Harman,   Jr.   (Continued) 
Page 2 

ENGINEERING-SCIENCE 

responsibilities included use of the MITRE hazardous 
ranking system to rank sites on the National Superfund 
List. 

1982-1983 NUS Corporation, Tucker, Georgia.  Hydrogeologist. 
Responsible for project management of hydrogeological 
and geophysical investigations at uncontrolled hazardous 
waste sites. 

1983-Date Engineering-Science, Inc., Atlanta, Georgia. 
Hydrogeologist. Responsible for hydrogeological as well 
as geophysical evaluations at hazardous waste sites. 

Publications and Presentations 

"Geophysical Well Logging:  An Aid in Georgia Ground-Water Projects," 
1977, coauthor: D. Watson, The Georgia Operator, Georgia Water and 
Pollution Control Association. 

"Use of Surface Geophysical Methods Prior to Monitor Well Drilling," 
1981. Presented to Fifth Southeastern Ground-Water Conference, 
Americus, Georgia. 

"Cost-Effective Preliminary Leachate Monitoring at an uncontrolled 
Hazardous Waste Site," 1982, coauthor; S. Hitchcock. Presented to Third 
National Conference on Management of Uncontrolled Hazardous Waste Sites, 
Washington, D.C. 

"Application of Geophysical Techniques as a Site Screening Procedure at 
Hazardous Waste Sites," 1983, coauthor; S. Hitchcock.  Proceedings of 
the Third National Symposion and Exposition on Aquifer Restoration and 
Ground-Water Monitoring, Columbus, Ohio. 

"Developing Ground-Water Supplies on the Georgia Piedmont; Applied 
Technology Versus the 'Dry Hole' Syndrome," 1983, coauthors; D. Watson 
and T. Duffey. Presentation at the Water Resources of Georgia and 
Adjacent Areas Conference, Atlanta, Georgia. 

"Georgia's Piedmont Ground Water; Proper Well Location is Crucial to 
Effective Management," 1983, coauthors; D. Watson and T. Duffey. 
Presentation at National water Well Association Eastern Regional 
Conference on Ground-Water Management, Orlando, Florida. 
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Biographical Data 

BRIAN D.   MORETH 

Environmental Scientist 

Education 

B.S. in Forest Science and Zoology, 1971, Pennsylvania State 
university, university Park 

Wildlife Management, Pennsylvania State university, University 
Park 

Professional Affiliations 

American Fisheries Society 
Society of American Foresters 
Wildlife Society 

Honorary Affiliations 

Phi Epsilon Phi 
Phi Sigma 
Xi Sigma Phi 

Experience Record 

1971-1973 

1973-1980 

Pennsylvania Cooperative Wildlife Unit.    Research 
Assistant.    Participated in wildlife research studies 
and design and implementation of public land use 
surveys.    Cover mapped a parcel of state game lands by 
means of aerial photography and prepared suggestions 
for land management.    Conducted research on the 
vegetative preferences of the ruffed grouse.    Deliver- 
ed public lectures to organized groups and schools. 

Buchart-Horn,   Inc.,   Environmental Division,  York, 
Pennsylvania.    Project Scientist.    Researched,  pre- 
pared,  and supervised aspects of environmental studies 
dealing with wildlife,   fishery,   forestry,  and land 
use.    Coordinated preparation of various environmental 
impact statements.    Prepared natural resource inven- 
tories for proposed sewer and highway construction 
areas and assessed possible impacts.    Participated in 
evaluation of alternative sewage disposal systems. 
Coauthored a trout hatchery feasibility study of 
present facilities  for the State of New Jersey,   and 
prepared revegetation plans for reservoir and strip 
mined lands. 

I 
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Brian D. Moreth (Continued) 

I Task Force Leader.    Prepared an inventory of all 
natural resources and environmentally sensitive and 
degraded areas for the environmental quality segment 
of the Comprehensive Water £Xiality Management Plan for 
a seven-county area in northeast Pennsylvania. 

\ 

1974-1980 Pennsylvania Game Commission,   York County,  Pennsyl- 
vania  (concurrent position),    Deputy Game Protector. 
Responsible for enforcement of game,   fish,  forestry, 
and park laws of the Commonwealth of Pennsylvania. 
Assisted in public presentations including instruction 
of hunter safety courses. 

1980-Date Engineering-Science.    Scientist.     Involved in the 
development of environmental studies,   inventories,   and 
evaluations for municipal,   industrial,  and federal 
government projects.    Served as  deputy project manager 
for preparation of a third-party EIS addressing 
multiple impacts from construction and operation of a 
phosphate mine in Florida.     Involved in site and 
records searches of hazardous waste disposal activ- 
ities and associated biological effects at several Air 
Force Bases.    Assisted in development of a peat mining 
and restoration plan for a private concern in Nr-'-'i 
Carolina. 
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I 
TABLE B.I 

LIST OF INTERVIEWEES 

Position Years of Service 

i 

i 

i 

B 

1. USAF Safety Manager 

2. Senior Safety Engineer 

3. Support Facilities Engineer Inert 

4. Industrial Hygiene Associate 

5. Industrial Hygiene Section Supervisor 

6. Supervisor, Machine Shop 

7. Lead Machinist 

8. Supervisor, Plastic Operations 

9. Foreman, Plastic Operations 

10. Foreman, NDT 

11. Lab Manager 

12. Senior Quality Control Analyst 

13. Senior Chemist 

14. Foreman, Casting 

15. Station Engineer 

16. Manager, Motor Manufacturing 

17. Planning Specialist 

18. Lead Operator 

19. Foreman, Motor Manufacturing 

20. Manufacturing Shift Supervisor 

21. Foreman, Refurbishment 

22. Manager, Maintenance & Construction 

23. Industrial Engineer, AFPRO/PD 

24. Foreman, Prevent. Maint. Roads & Grounds 

25. Foreman, Burning Grounds 

26. Fire Chief 

27. Fire Chief,   Retired 

28. Manager,   Products & Methods Development 

29. Supervisor,   Industrial Engineering,   AFPRO/PD 

30. Associate Scientist, Analytical Methods 

6 

22 

10 

<1 

6 

21 

22 

9 

10 

22 

18 

19 

21 

22 

21 

^ 1 

5 

9 

19 

21 

12 

22 

14 

24 

13 

23 

26 

22 

10 

15 
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TABLE B.I 

(Continued) 

LIST OF IKTERVIEWEES 

Position Years of Service 

31. Supervisor, Filament Winding 22 

32. Supervisor, Excess Property 21 

33. Supervisor, Property Management 21 

34. Supervisor, Process Engineering 25 

35. Director, Works Engineering 24 

36. Senior Engineer, Process Engineering 5 
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i Name 

TABLE  B.2 

OUTSIDE AGENCY CONTACTS 

Position 

i 

i 

I 

Lee Malmberg 

William Richens 

Lee McQuivey, P.E. 

Harold T. Brown 

Victor Parslow 

Jim Harvey 

Elmer Schnalt 

Larry England 

Joe Gates 

Box Elder County Health Department, 
Brigham City, UT; Sanitarian 
(801) 257-3318 

University of Utah Saismic Station, 

Salt Lake City, UT; Seismologist 
(801) 581-6274 

U.S. Corps of Engineers, Salt Lake 
City, UT; Project Planner 
(801) 524-6015 

U.S. Department of Agriculture, 
Soil Conservation Service, 
Salt Lake City, UT; Water Shed 
Project Manager (801 ) 524-5051 

U.S. Department of Agriculture, Soil 
Conservation Service, Tremonton, UT; 
Soil Scientist (801 ) 257-5403 

U.S. Department of Commerce 
Federal Emergency Management 
Agency, Salt Lake City, UT; 
State Coordinator (801) 533-5271 

U.S. Environmental Protection 
Agency, Region VIII; Denver, 
CO; Federal Facilities Coordinator 
(303) 837-3826 

U.S. Fish and Wildlife Service, 
Endangered Species Office, Salt 
Lake City, UT; Staff Botanist 
(801) 524-5630 

U.S. Geological Survey, Water 
Resources Division, Salt Lake 

City, UT; Geologist (801) 524-5654 



TABLE B.2 

(Continued) 
OUTSIDE AGENCY CONTACTS 

Name Position 

Bob Walters 

Kurt M. Nelson 

Utah Department of Natural Resources 
and Energy, Division of wildlife 
Resources, Salt Lake City, UT; 
Resource Analyst (801) 533-9333 

Utah Department of Health, Bureau 

of Solid Waste Management, Division 
Of Environmental Health, Salt Lake 
City, UT; Closure Expert 
(801) 533-4145 

Reed Oberndorfer 
Richard Denton 
Steve McNeal 

Utah Department of Health, Bureau of 
Water Pollution Control, Public Health 
Engineers, Salt Lake City, UT; 
(801) 533-6146 

Fred Peherson Utah Department of Health, Bureau of 
Water Pollution Control, Salt Lake City, 
UT; Chief of Permits and Compliance 
Section (801) 533-6146 

Ken Bouchfield Utah Department of Health, Bureau of 
Public Water Supplies, Salt Lake City, 
UT; Public Health Engineer 
(801) 533-4207 

Gene Bigler, P.E. Utah Division of Water Resources, 
Salt Lake City, UT; Engineer 
(801) 533-5401 

(Publications Clerk) Utah Geological and Mineral Survey, 
Salt Lake City, UT; (801) 524-5652 
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i 
APPENDIX D 

MASTER LIST OF INDUSTRIAL FACILITIES 

1 
f Location No. Description 

Hazardous 
Materials 

Hazardous 
Wastes 

Typical 
Treatment or 

Disposal Methods 

i E-502 Materials Storage Yes Yes MTI Disposal 

f E-504 Oxidizer Storage Yes No 

e E-506 Storage Shed No No 

& U 
E-510 Chemical Storage Yes No 

E-512 

E-515 

Plastics and Nozzle 
Fabrication 

Standards Laboratory 

Yes 

Yes 

Yes 

No 

MTI Disposal 

MTI Disposal 

i E-516 Vehicle Maint/Preserv Yes Yes MTI Disposal 

i 
E-517 Machine Shop Yes Yes MTI Disposal 

E-521 Nozzle Assembly No NO 

B E-522 Fire Station No No 

R 
E-529 Flex Seal Fabrication No No 

i E-532 Gas Cyl Storage No No 

1 
E-533 Gas Cyl Storage No No 

E-534 Sewage Disposal Plant No No 

1 E-535 Electric Sub-Station Yes No 

a 
E-537 Inflatable Storage No No 

M-504 Cleaning Bldg Yes Yes MTI Disposal 

i 
M-508 Inert Parts Bldg Yes Yes Silver Recycle 

MTI Disposal 

i 
M-512 Premix Bldg No No 

M-512A Storage Farm (Polymer) No No 

B 
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APPENDIX D (Continued) 

MASTER LIST OF INDUSTRIAL FACILITIES 

Typical 
Hazardous Hazardous Treatment or 

Location No. Description Materials Wastes Disposal Methods 

M-514 Mixer Surge Bldg (STDS)  Yes No 

M-515 Mixer Surge Bldg Yes No 

M-516 Mixer Surge Bldg Yes NO 

M-519 Mixer 
Gal) 

Bldg (Vert 600 Yes Yes MTI Disposal 

M-520 Mixer 
Gal) 

Bldg (ABM 300 Yes Yes Not Presently 
in Use 

M-521 Mixer 
Gal) 

Bldg (ABM 300 Yes Yes Not Presently 
in Use 

M-522 Mixer 
Gal) 

Bldg (ABM 300 Yes Yes Not Presently 
in Use 

M-523 Mixer 
Gal) 

Bldg (VERT 600 Yes Yes MTI Disposal 

M-524 Mixer 
Gal) 

Bldg (Vert 600 Yes Yes MTI Disposal 

M-528 STDS Mixer Bldg Yes Yes MTI Disposal 

M-570 HMX Change House Yes Yes MTI Disposal 

M-570A HMX Control Bunker No No 

M-571 HMX Drying Yes Yes MTI Disposal 

M-572 HMX Grinding Yes Yes MTI Disposal 

M-573 HMX Dryer Bldg Yes Yes MTI Disposal 

M-574 Mixer Control Bldg No No 

M-576 Boilerhouse Yes No 

M-580 Storage NO No 

M-581 STDS Mixer Control No No 

D-2 
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APPENDIX D (Continued) 

MASTER LIST OF INDUSTRIAL FACILITIES 

Location No. Description 
Hazardous Hazardous 
Materials  Wastes 

Typical 
Treatment or 

Disposal Methods 

M-583 

M-585 

M-586 

M-587 

M-588 

M-589 

M-590 

M-591 

M-592 

M-593 

M-594 

M-595 

M-596 

M-597 

M-598 

M-599 

M-600 

M-601 

M-602 

M-603 

Prefinal Assy Control    No 

Chemical Lab Yes 

Pump House No 

Water Storage Tank No 

Lab Solvent Storage Yes 

C-4 AP Storage Yes 

AFT Closure, Igniter Yes 
Assy 

Cast/Cure Bldg Yes 

Cast/Cure Bldg Yes 

Cast/Cure Bldg Yes 

Cast-Cure Bldg (C-4) Yes 

Cast/Cure Bldg (C-4) Yes 

Cast/Cure Bldg (C-4) Yes 

Sample Cast/Cure Bldg Yes 

Cast/Cure Bldg (C-4 Yes 
Aging) 

Cast/Cure Bldg (C-4 Yes 
Aging) 

in 

Cast/Cure Bldg Yes 

Cast/Cure Bldg (C-4) Yes 

Cast/Cure Bldg (C-4) Yes 

Cast/Cure Bldg (C-4)     Yes 

D-3 

No 

Yes MTI Disposal 
French Drain 

No 

No 

No 

No 

No 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 

Yes MTI Disposal 



APPENDIX D (Continued) 

MASTER LIST OF INDUSTRIAL FACILITIES 

Location No. Description 
Hazardous 
Materials 

Hazardous 
Wastes 

Typical 
Treatment or 

Disposal Methods 

M-604 Cast/Cure Bldg (C-4) Yes Yes MTI Disposal 

M-605 Subscale Mfg Yes Yes MTI Disposal 

M-606 Oxidizer Prep Yes Yes MTI Disposal 

M-62^ Prefinal Assy Yes Yes MTI Disposal 

M-622 Prefinal Assy Yes Yes MTI Disposal 

M-623 Core Inspection Fac Yes Yes MTI Disposal 

M-627 Final Assy Yes Yes MTI Disposal 

M-628 Final Assy (Mtr 
Weighing) 

Yes Yes MTI Disposal 

M-629 AP Grinder Yes Yes MTI Disposal 

M-636 Radiographic Insp Yes Yes Silver Recovery 

M-638 Tooling Assy Yes Yes MTI Disposal 

M-639 Vacuum Pu:  and 
Generator Bldg 

No No 

M-640 Vacuum Pump and 
Generator Bldg 

No No 

M-640A Break Trailer No No 

M-641 Vacuum Pump and 
Generator Bldg 

No No 

M-642 Vacuum Pump and 
Generator Bldg 

No No 

M-643 Cast Clean Control No No 

M-687 Prop Sample Millinc, Yes Yes MTI Disposal 

M-689 Assembly Bldg Yes Yes MTI Disposal 
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APPENDIX D   (Continued) 

MASTER LIST OF  INDUSTRIAL  FACILITIES 

Location No. Description 
Hazardous Hazardous 
Materials  Wastes 

Typical 
Treatment or 

Disposal Methods 

$ vt 

f*i 

I 

ts 

M-690 

M-693 

M-698 

S-501 

S-502 

S-503 

S-546 

S-547 

S-548 

S-549 

S-550 

S-551 

S-554 

S-555 

S-556 

S-560 

S-561 

S-562 

S-563 

S-564 

S-565 

Waste Shed 

Binder Premix 

C-4 Turn Around Dock 

Propellant Sample 
Storage 

Oxidizer Sampling Bldg 

Scrap AP Packaging 

Pyrogen Magazine 

In-Process Ordnance 

Lab Sample Magazine 

Finishing Ordnance Mag. 

Aluminum Powder Storage 

Aluminum Powder Storage 

Oxidizer Storage 

Oxidizer Storage 

Oxidizer Storage 

Motor Storage Magazine 

Motor Storage Magazine 

Motor Storage Magazine 

Motor Storage Magazine 

Motor Storage Magazine 

Motor Storage Magazine 

Yes No 

Yes Yes MTI Disposal 

No No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

I, 
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APPENDIX D (Continued) 

MASTER LIST OF INDUSTRIAL FACILITIES 

Location No. 
Hazardous 

Description      Materials 
Hazardous 
Wastes 

Typical 
Treatment or 

Disposal Methods 

S-566 Motor Storage Magazine Yes No 

S-567 Motor Storage Magazine Yes No 

S-568 HMX Storage Magazine Yes No 

S-569 HMX Storage Magazine Yes No 

S-570 Motor Storage Magazine Yes No 

S-571 Motor Storage Magazine Yes No 

S-572 Motor Storage Magazine Yes No 

S-573 Motor Storage Magazine Yes No 

S-574 Premix Storage Magazine Yes No 

S-575 HMX Storage Magazine Yes No 

S-576 Mix Bowl Storage Yes No 

S-577 HMX Storage Magazine Yes No 

S-578 HMX Storage Magazine Yes No 

S-579 HMX Storage Magazine Yes No 

S-580 HMX Storage Magazine Yes No 

S-581 HMX Storage Magazine Yes No 

S-604A,B,C,D Oxidizer Storage Pads Yes No 

S-605 Aluminum Storage Pad Yes No 

S-606 AP Storage Pad Yes No 

S-607 AP Storage Pad Yes No 

Note:  MTI - Morton Thiokol, Inc. 
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TABLE  E.1 

ADDITIONAL SURFACE-WATER QUALITY DATA FOR USAF PLANT 78 AND VICINITY 
(Analyses are in milligrams per liter) 

SalMtad MruMtara «nd Applioabla Otah Natar Quality Standards 

Station 
Idanttfioation 

on Blua Crmk Taar        Mialysaa 
Chlorlda 

(M) 
Iron 
(1.0) 

Ceppar 
(M) 

oniua 
tarehlorata 

(M) 

Total 
Solid« 
(M) 

Conduetivlty 
(uahoa/ea) 

(MS) 

NO.  2 m? Hin. 1,189 0.19 0.02 HK 2,277 4,130 
Moan 3,794 0.49 0.10 m 5,792 9,278 
Has. 3,963 1.70 0.26 n 8,101 13,000 

NO.  2 1968 Min. 1,925 0.09 0.05 n 4,111 6,300 
Haan 3,188 0.49 0.21 m 7,033 10,066 
Mas. 4,566 1.16 1.14 m 11,600 13,200 

NO.  2 1969 Min. 989 0.27 0.01 n 2,305 9,600 
Mean 2,454 0.43 0.09 m 5,453 8,300 
Mas. 3,335 0.79 0.14 m 7,082 10,790 

NO.  2 1970 Hin. 1,590 0.18 0.02 <i 3,361 9,390 
Haan 2,704 0.47 0.14 1.0 5,702 8,869 
Has. 3,978 1.53 0.22 2.0 7,884 11,900 

HO.  2 1971 Hin. 624 0.25 0.02 0.2 1,586 2,360 
Haan 1,928 1.11 0.33 1.7 4,233 6,333 
Has. 2,876 5.80 0.79 2.7 6,052 9,050 

NO.  2 1972 Hin. 916 0.30 0.07 0.67 1,330 9,990 
Haan 2.016 0.83 0.26 2.28 4,402 7,770 
Mas. 3,871 1.46 0.29 3.90 8,044 11,190 

NO.  2 1973 Hin. 1,420 0.22 0.09 1.0 3,189 9,000 
Haan 2,368 2.00 0.17 1.6 4,986 7,638 
Has. 3,713 6.45 0.27 2.9 7,756 11,300 

NO.  2 1974 Min. 1,688 0.21 0.08 0.28 3,903 9,900 
Haan 2,577 0.57 0.22 0.96 5,573 8,309 
Has. 4,383 1.13 0.45 1.7 9,047 13,700 

NO.  2 197S Min. 1,288 0.09 0.03 ' 0.20 3,100 9,170 
Haan 1,939 1.02 0.12 1.60 4,202 6,680 
Mas. 2,706 3.15 0.43 S.3 5,611 8,890 

No.  2 1976 Hin. 1,359 0.33 0.01 <0.1 2,820 4,690 
Haan 1,894 1.23 0.10 0.29 4,024 6,394 
Mas. 2,730 2,47 0.30 0.69 9,964 9,290 

NO.  2 1977 Min. 1,264 0.19 0.05 0.018 2,644 4,490 
Haan 2,279 0.76 0.18 0.18 4,723 8,199 

• Mas. 3,341 1.74 0.53 0.30 6,350 12,200 

NO.  2 1978 Min. 1,346 0.21 0.04 0.10 2,866 3,590 
Haan 1,839 0.64 0.11 0.15 3,867 6,387 
Has. 2,520 1.62 0.22 0.41 9,338 8,700 

NO.  2 1979 Hin. 1,004 0.27 0.08 <0.1 1,983 3,630 
Haan 1,916 0.70 0.20 0.5 3,722 6,416 
Mas. 2,928 1.69 0.58 1.1 9,804 8,990 

No.   2 1980 Hin. 1,087 0.26 0.02 <0.1 2,123 3,330 
Haan 1,364 0.92 0.09 0.89 2,881 4,148 
Has. 1,655 2.37 0.13 1.89 3,994 5,600 

Nocasi Saa Figur* 3.9 for ttation locations. 

Analyias as ulniaua, aaan and aaxiaua valuaa. 

No Standard) m  • Not Analysad 

uahos • nlcromhos par cencimstar 

3.  Utah Oapartaant of Social Sarvlcai, Division of Haalth, Standards of Quality Cor Class 30 Katars of tha 
Stats, 1978. 
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TABLE E.1 
(Continued) 

ADDITIONAL SURFACE-WATER QUALITY DATA FOR USAF PLANT 78 AND VICINITY 
(Analyses are in milligrams per liter) 

I 
Station 

Idantlflemtlon 
on Blu* Crook Yoor        Analyooo 

Chlorldo 
(M) 

Solootad Ptruotor« and Applleablo Utah Motor Quality Standard« 

Iron 
(1.0) 

Coppor 
(M) 

Maoniaa 
forahlarato 

(MS) 

Total 
SoUda 
(MS) 

Conduotlvity 
(uahoa/em) 

(MS) 

I 

No. 2 

No. 2 

Ho. 2 

Ho. 4 

i 

I 

Ho. 4 

Ho. 4 

Ho. 4 

Ho. 4 

No. 4 

No. 4 

No. 4 

No. 4 

1981 Mia. 1,232 0.18 .03 0.76 2,846 4,500 
Noan 1,887 0.74 0.10 0.92 4,110 6,734 
Max. 3,MS 1.88 0.19 1.09 6,645 10,650 

1982 Hin. 1,388 0.22 0.03 0.37 2,798 2,930 
Hoaa 1,742 1.13 0.09 0.53 3,736 4,970 
Max. 2,936 3.64 0.20 0.6S 6,413 9,450 

1983 Hin. 1,4«2 0.08 0.02 HA 2,907 2,986 
(thru Hoan 1,599 1.72 0.10 MR 3,317 5,163 
July) Max. 1,821 4.6S 0.18 MA 3,906 6,380 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

Hin. 1,158 o.ii 3.01 MA 2,378 4,050 
Hoan 2,681 0.35 0.09 MR 5,524 8,995 
Hax. 3-, 621 0.72 0.32 MR 7,172 12,200 

Mln. 4,429 0.09 0.0« MR 3,941 5,700 
Hoan 3,110 0.68 0.16 MR 6,407 10,177 
Max. 1,896 2.56 0.25 MR 9,098 14,700 

Hin. 1,139 0.20 0.01 MR 2,696 3,500 
Moan 2,468 0.58 0.10 MR 5,416 8,228 
Max. 3,360 1.36 0.16 MR 6,910 10,750 

Hin. 2,190 0.12 0.03 <1.0 4,407 7,000 
Hoan 2,789 0.49 0.12 1.0 5,854 9,070 
Hax. 3,634 1.81 0.23 >I,0 7,188 12,050 

Hin. 603 0.32 0.02 i.« 1,557 2,250 
Hoan 1,978 1.55 0.20 1.9 4,259 6,531 
Max. 2,938 3.84 0.43 3.0 6,124 9,300 

Mln. 833 0.53 0.05 0.21 2,006 5,450 
Hoan 2,091 1.01 0.25 2.49 4,465 7,680 
Hax. 3,692 1.60 0.67 4.2 7,893 11,700 

Hin. 1,501 0.33 0.07 0.68 3,146 5,150 
Moan 2,453 1.26 0.17 1.45 5,123 7,585 
Hax. 3,730 3.20 0.27 2.3 7,859 10,150 

Mln. 1,557 0.27 0.06 0.1 3,464 5,350 
Hoan 2,623 0.65 0.18 1.39 5,690 8,657 
Max. 4,076 1.47 0.38 3.8 9,043 13,600 

Hin. 1,300 0.12 0.03 0.24 2,769 4,500 
Hoan 1,839 1.08 0.16 1.69 3,949 6,222 
Max. 2,396 3.01 0.35 7.2 5,187 7,900 

Hin. 1,373 0.29 0.01 0.10 2,999 4,200 
Hoan 1,870 1.06 0.11 0.29 4,103 6,188 
Hax. 2,629 2.19 0.20 0.55 5,742 8,950 

1. Soo Figur« 3.5 for station locations. 

2. Xnalysoa a»  alnlaua, noan and maxiaua valuos. 

MS • No Standard!  NA • Not Analysed 

iiahos - nlcroohos par cantlmocer 

3.  Utah Oapartaont of Social Sorvicas, Division of Health, Standards of Quality for Class 3D Haters of the 
State, 1978. 
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TABLE E.1 
(Continued) 

ADDITIONAL SURFACE-WATER QUALITY DATA FOR USAF PLANT 78 AND VICINITY 
(Analyses are in milligrams per liter) 

Salaotad Paraaatara and Applieabla Otah Watar Quality Standard!3 

Station ftaoniua Total Conductivity 
Idantlfiamtloa 

Aiulyut2 
Chlorid» iron Coppor tarehlorat» Solida (uahoa/ea) 

an llua Cx<Mk YMT (W) (1.0) (MS) (HS> (M8) (MS) 

Mo.  4 1977 Mia. 1,298 0.20 0.05 0.017 2,767 4,350 
HMH 2,197 0.93 0.21 0.19 4,860 7,963 
Max. 3,213 1.80 0.34 0.57 7,030 13,300 

Ho.  4 1978 Hin. 1,459 0.15 0.03 0.10 3,938 4,850 
Maan 1,905 0.68 0.13 0.31 3,883 6,413 
Max. 2,156 2.33 0.34 0.70 5,730 8,500 

Mo. 4 1979 Mln. 1,24« 0.06 0.03 <0.1 2,469 4,450 
Maaa 2,023 0.68 0.11 0.45 3,980 6,468 
Max. 2,836 1.71 0.35 1.0 5,967 8,450 

No.  4 1980 Hin. 384 0.10 0.05 <0.1 2,276 1,605 
Maan 1,243 0.65 0.08 0.80 3,550 3,808 
Nin. 1,613 2.SO 0.14 3.1 3,554 5,350 

Mo.  4 1981 Mia. 1,211 0.29 0.05 0.58 2,649 4,450 
Maan 1,956 1.07 0.09 0.96 4,395 6,965 
Max. 2.988 3.51 0.14 1.4 6,343 10,300 

No.  4 1982 Min. 1,418 0.57 0.05 0.30 3,938 3,000 
Maan 1,844 0.74 0.13 0.47 3,957 5,051 
Max. 3,098 1.59 0.43 0.64 6,611 9,800 

No.  4 1983 Mia. 1,497 0.43 0.03 m 2,913 2,973 
(through Maan 1,802 2.04 0.08 n 3,785 5,809 
Juiy) Max. 2,855 6.13 0.11 MX 6,041 8,450 

Motaa: 1. SM Flqura 3.5 for station  Location!. 

2. Analysas ai ■inlaun,   aaan and aaxiaua valua*. 

MS • No Standardi     Nk • Hot Analyzad 

uahoa - aicroahos par cantimatar 

3.      Utah Oapartaant of Social Sarvlcaa,  Division of Haalth,   Standard! of Quality for Clasa 3D Katars of tha 
Stata,   1978. 
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APPENDIX G 

USAF INSTALLATION RESTORATION PROGRAM 

HAZARD ASSESSMENT RATING METHODOLOGY 

BACKGROUND 

The Department of Defense (DOD) has established a comprehensive 

program to identify, evaluate, and control problems associated with past 

disposal practices at DOD facilities. One of the actions required under 

this program is to: 

"develop and maintain a priority listing of con- 
taminated installations and facilities for remedial 
action based on potential hazard to public health, 
welfare, and environmental impacts."  (Reference: 
DEQPPM 81-5, 11 December 1981). 

Accordingly, the United States Air Force (USAF) has sought to establish 

a system to set priorities for taking further actions at sites based 

upon information gathered during the Records Search phase of its In- 

stallation Restoration Program (IRP). 

The first site rating model was developed in June 1981 at a meeting 

with represenatives from USAF Occupational and Environmental Health 

Laboratory (OEHL), Air Force Engineering and Services Center (AFESC), 

Engineering-Science (ES) and CH2M Hill. The basis for this model was a 

system developed for EPA by JRB Associates of McLean, Virginia. The JRB 

model was modified to meet Air Force needs. 

After using this model for 6 months at over 20 Air Force installa- 

tions, certain inadequacies became apparent. Therefore, on January 26 

and 27, 1982, representatives of USAF OEHL, AFESC, various major com- 

mands, Engineering-Science, and CH2M Hill met to address the inade- 

quacies. The result of the meeting was a new site rating model designed 

to present a better picture of the hazards posed by sites at Air Force 

installations. The new rating model described in this presentation is 

referred to as the Hazard Assessment Rating Methodology. 

G-l 
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PURPOSE 

The purpose of the site rating model is to provide a relative 

ranking of sites of suspected contamination from hazardous substances. 

This model will assist the Air Force in setting priorities for follow-on 

site  investigations and confirmation work under Phase II of  the  IRP. 

This rating system is used only after it has been determined that 

(1) potential for contamination exists (hazardous wastes present in 

sufficient quantity), and (2) potential for migration exists. A site 

can be deleted from consideration for rating on either basis. 

DESCRIPTION  OF  MODEL 

Like the other hazardous waste site rankiig models, the U.S. Air 

Force's site rating model uses a scoring system to rank sites for 

priority attention. However, in developing this model, the designers 

incorporated some special features  to meet specific DOD program needs. 

The model uses data readily obtained during the Records Search 

portion (Phase I) of the IRP. .'coring judgments and computations are 

easily made. In assessing the hazards at a given site, the model 

develops a score based on the most likely routes of contamination and 

the worst hazards at the site. Sites are given low scores only if there 

are clearly no hazards at the site. This approach meshes well with the 

policy for evaluating and setting restrictions on excess DOD properties. 

As with the previous model, this model considers four aspects of 

the hazard posed by a specific site: the possible receptors of the 

contamination, the waste and its characteristics, potential pathways for 

waste contaminant migration, and any efforts to contain the contami- 

nants. Each of these categories contains a number of rating factors 

that are  used  in the overall hazard rating. 

The receptors category rating is calculated by scoring each factor, 

multiplying by a factor weighting constant and adding the weighted 

scores  to obtain a total category score. 

G-2 
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The pathways category rating is based on evidence of contaminant 

migration or an evaluation of the highest potential (worst case) for 

contaminant migration along one of three pathways. If evidence of 

contaminant migration exists, the category is given a subscore of 8'J to 

100 points. For indirect evidence, 80 points are assigned and for 

direct evidence, 100 points are assigned. If no evidence is found, the 

highest score among three possible routes is used. These routes are 

surface water migration, flooding, and ground-water migration. Evalua- 

tion of each route involves factors associated with the particular mi- 

gration route. The three pathways are evaluated and the highest score 

among all four of the potential scores is used. 

The waste characteristics category is scored in three steps. 

First, a point rating is assigned based on an assessment of the waste 

quantity and the hazard (worst case) associated with the site. The 

level of confidence in the information is also factored into the 

assessment. Next, the score is multiplied by a waste persistence 

factor, which acts to reduce the score if the waste is not very 

persistent. Finally, the score is further modified by the physical 

state of the waste. Liquid wastes receive the maximum score, while 

scores for sludges and solids are reduced. 

The scores for each of the three categories are then added together 

and normalized to a maximum possible score of 100. Then the waste man- 

agement practice category is scored. Sites at which there is no con- 

tainment are not reduced in score. Scores for sites with, limited con- 

tainment can be reduced by 5 percent. If a site is contained and well 

managed, its score can be reduced by 90 percent. The final site score 

is calculated by applying the waste management practices category factor 

to the sum of the scores for the other three categories. 
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Pag« 1  of 2 

I 

I 

i 

i 
i 
f 

NAME OF SITE_ 

LOC&TIOH 

OATS Of OTEHATIOH OR XCTMaiC8_ 

OWMSK/O'BMTOK  

coiMzn3/Disaa7Roii_ 

S1TB WOB n  

U RECEPTORS 

Rating Factor 

Factor 
latin« 
(0-3) Nultipllar 

Factor 
Seera 

Pouibla 
Scera 

A. Pooulaeior» within 1.000 tmmt. of sit* 

B. Oiatanea to naacaat w«U 10 

C. Land us«/senin9 within 1 nil« radius 

0. Diatanea es caacrratien boundary 

E. Critical «nvironanta within 1 aila cadiua of aita 10 

P. watte quailer at naaraat sarfaca waear body 

a. Ground watar oaa of uppamost «guitar 

a. Population aarrad by surfae« watar aopply 
within 3 milaa downatraaa of aita 

i. Population sarvad by ^round-watar supply 
within 3 ailaa of aita 

Subtotals 

Raeaptora suhacora (100 X factor aeera subtotal/maxiaoi seora aubtetal) «_^__ 

IL  WASTE CHARACTERISTICS 

A.    Salaet tha factor acora baaad on tha aatimatad quantity, th« daqra« of hasard, and th« eonfidanc» laval of 
tba information. 

1. Waata quantity  (3 - saall, M • madiua, L ■ larga) _____ 

2. Confidanca laval  (C ■ confimad, 3 ■ luspaetad) _____^_> 

3. Hazard rating   (H - high, M ■ madiua, !• ■ low» _^__ 

s 
0 

Factor Suhacora A (flroa 20 to 100 basad on factor acora matrix) 

3.    Apply parsiatanca factor 
Factor Suhacora A x Parsiatanca Factor ■ Suhacora B 

C.    Apply physical statt auitiplitr 

Subacora 3 X Physical Stata Multipliar ■ Hasta Charactaristics Suhacora 

X • 
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IIL PATHWAYS 

Rating factor 

FIGURE 2  (Continued) 

raetoc 
Rating 
(0-3) Multlpllac 

Factor 
Scora 

Pag« 2 ot 2 

Maximum 
Poaslbla 

Scora 

A.    If tiara la avldanca ot migration ot haxardous contaminant«, assign maximum factor subacora of 100 points fo 
dlraet avldanca or 30 points for Indlract avldanca.    If dlract avldanca txlats than procaad to C.    If no 
avldanca or  Indlract avldanca «xlsts. procaad to B. 

Subacora 

B.    Rata tha migration petantial tor 3 potantlal pathwaysi    aurfaem watar migration, flooding, and ground-watar 
migration.    Salaet tha hlgbase rating, and procaad to C. 

1.    Surfaca watar migration 

Oistane« to naaraat surfaca watar 

Nat pracipltation 

Surfaca aroaion 

Surfaca parmaability 

Rainfall Intansity 

Subtotals 

Subacora (100 Z factor scora subtotal/maximum acora subtotal) 

2.    Flooding 

Subacora (100 x factor seora/3) 

3.    Qrouad-watar migration 

Dapth to ground watar a 

Nat oraeipltation 8 

Soil parmaability 3 

Subaurfaca flows a 

Oicact aceasa to ground watar 8 

Subtotals 

Subacora (100 s factor scora subtotal/maxlmua acora subtotal) 

C.    Slghast pathway subacora. 

Entar tha highast subacora valua from A, B-1, B-2 or 8-3 abova. 

Pathways Subacora 

IV. WASTE MANAGEMENT PRACTICES 

A.    Avataga tha thtaa subscoras for cacaptors, waata eharactaristicsf and pathways. 

Raeaptors 
Hasta Charactariatlcs 
Pathways 
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HflZflRD flSSESSfENT RATING «ETHCDQLOGY FORM 

Naae of Site:       NORTH DRfllNfiGE DITCH 
Lxations f«RTH OF BUILDING E-516 
Date of Operation or Occurrence:      19fi2-PRESENT 
Owner/Operator:    AIR FORCE PLflNT 78 
Conoents/Description: POSSIBLE OIL, (WONIUH PERCHLORfiTE CONTflMINflTICN 

Site Rated by:      R.N. REYNOLDS 

I. RECEPTORS 

Rating Factor 

H. 

Population within 1,8190 feet of site 
Distance to nearest well 
Land use/zoning within 1 mile radius 
Distance to reservation boundry 
Critical enviromoents within 1 mile radius of site 
water quality of nearest surface water body 
Ground water use of uppermost aquifer 
Population served by surface water supply 
within 3 miles downstream of site 
Population served by ground-water supply 
within 3 miles of site 

1 

Factor Multi- Factor Maximum 
Rating plier Score Possible 
(8-3) Score 

3 4 12 12 
Z 10 0 30 
1 3 3 9 
3 6 IB 18 
3 10 30 30 
1 6 S 18 
1 9 3 27 
0 6 0 18 

13 

Subtotals 84        180 

Receptors subscore (100 x factor score subtotal/maximua score subtotal) 47 

II. WASTE CHflRflCTERISTICS 

A, Select the factor score based on the estimated quantity, thu degree of hazard, and the confidence level of 
~the information. 

1. Waste quantity (lssaiall, 2siaediuiB, 33large) 
2. Confidence level (l=confirffled, 2=suspected) 
3. Hazard rating (l=low, 2=medium, Sshigh) 

Factor Subscore A (from 20 to 100 based on factor score matrix) 50 

B. 3pply persistence factor 
Factor Subscore A x Persistence Factor = Subscore B 

50 l.i 50 

C. Apply physical state multiplier 
Subscore 6 x Physical State Multiplier > Waste Characteristics Subscore 

50 l.i 

H-l 
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N. DRfllNflSE DITCH (CONT'D) Page 2 of 2 

III. POTHUflYS 
fl. If there is evidence of Migration of hazardous contaminants, assign uxiiun factor subscore of 100 points for 

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence 
or indirect evidence exists, proceed to B. 

Subscore    80 

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water 
migration.   Select the highest rating and proceed to C. 

B 

I 

i 

Factor Nulti- Factor Maximum 

Rating Factor 

Surface Uater Migration 
Distance to nearest surface water 

Rating 
(0-3) 

3 

pl ier Score 

2* 

Possible 
Score 

1. 
a 24 

Net precipitation 
Surface erosion 

0 
0 

6 
8 

0 
0 

18 
0 

Surface permeability 
Rainfall intensity 

Subtotals 

1 
1 

6 
8 

6 
8 

38 

18 
24 

84 

Subscore (100 x factor score subtotal/maximum »core subtotal) 45 

2. Flooding 3 1 3 3 

Subscore (100 x factor score/3) 100 

3. Ground-water migration 
Depth to ground water 
Net precipitation 
Soil permeability 
Subsurface flows 

I 
0 
1 
0 

8 
6 
8 
8 

a 
e 
8 
0 

24 
18 
24 
24 

Direct access to ground water 

Subtotals 

0 8 0 

16 

24 

114 

Subscore (100 x factor score subtotal/maximum < score subtotal) 14 

C. Highest pathway subscore. 
Enter the highest subscore value from fl, B-l, B-2 or B-3 above. 

Pathways Subscore 100 

IV. UflSTE HflNflGEMENT PRACTICES 
A. Average the three subscores for receptors, waste characteristics, and pathways. 

Receptors 47 
Waste Characteristics 50 
Pathways 100 
Total 197  divided by 3 = 

B. Apply factor for waste containment from waste management practices. 
Gross total score x waste Biaragewent practices factor = final score 

66   Gross total score 

66 1.1 \ 66 

0 H-2 
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HAZARD ASSESStCNT RATING ICTHODQLO&Y FORM 

Nam of Site:       FRENCH DRAIN 
Location: BUILDING M-585 
Dats of Operation or Occurrence:      1%2-PRESENT 
Owner/Operator;    AIR FORCE PLANT 78 
Comments/Description: LAB WASTE DISPOSAL 

Site Rated by:      R.M. REYNOLDS 

I. RECEPTORS 

Rating Factor 

A. Population within 1,000 feet of site 
B. Distance to nearest well 
C. Land use/zoning within 1 mile radius 
0. Distance to reservation boundry 
E. Critical environments within 1 mile radius of site 
F. Mater quality of nearest surface water body 
G. Ground water use of uppermost aquifer 
H. Population served by surface water supply 

within 3 »iles downstrean of site 
1. Population served by ground-water supply 

within 3 miles of site 

Factor    Nulti-   Factor   Maxiaui 
Rating     plitr   Score    Possible 
(0-3) Score 

3 4 12 12 
8 10 0 30 
1 3 3 9 
2 6 12 18 
3 10 30 30 
1 6 6 18 
1 9 9 27 
0 6 0 18 

1 18 

Subtotals 78        180 

Receptors subscore (100 x factor score subtotal/naxinui score subtotal) 43 

II. WASTE CHARACTERISTICS 

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of 
the information. 

1. Waste quantity (Ismail, 2=siediui, 3slarge) 
2. Confidence level (l=confirraed, 2ssuspected) 
3. Hazard rating (l=low, 2siiiediuoi, 3=high) 

Factor Subscore A (fron 20 to 100 based on factor score matrix) 60 

B. Apply persistence factor 
Factor Subscore A x Persistence Factor = Subscore B 

60 0.90 54 

C. Apply physical state multiplier 
Subscore B x Physical State Multiplier = Waste Characteristics Subscore 

54 l.i 54 

H-3 
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FRENCH DRAIN (CONT'D) Page 2 of 2 

III. PATHUAYS 
A. If there is evidence of migration of hazardous contaainants, assign naxinun factor subscore of 100 points for 

direct evidence or flj) points for indirect evidence.   If direct evidence exists then proceed to C.   If no evidence 
or indirect evidence exists, proceed to B. 

Subscore 0 

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water 
migration.   Select the highest rating and proceed to C. 

i 

I 

Rating Factor 
Factor    Multi-    Factor  Naxiraum 
Rating     plier    Score    Possible 
(0-3) Score 

1. Surface Water Migration 
Distance to nearest surface water 
Net precipitation 

Surface erosion 
Surface perneability 
Rainfall intensity 

3 
0 
1 
2 
1 

8 
6 
a 
6 
a 

24 
0 
a 
12 
a 

24 
18 
24 
18 
24 

Subtotals 52 108 

Subscore (109 x factor score subtotal/maxi ■urn score subtotal ) 48 

2. Flooding 

Subscore (100 x factor score/3) 

0 1 0 3 

0 

3. Ground-water migration 
Depth to ground water 
Net precipitation 
Soil permeability 
Subsurface flows 
Direct access to ground water 

1 
0 
1 
0 
0 

a 
6 
a 
a 
a 

a 
0 
a 
0 
0 

24 
18 
24 
24 
24 

Subtotals 16 114 

Subscore (100 x factor score subtotal/maximum score subtotal 14 

C. Highest pathway subscore. 
Enter the highest subscore value from fl, B-l, B-2 or B-3 above. 

Pathways Subscore 48 

IV. WASTE MANAGEMENT PRACTICES 
A. Average the three subscores for receptors, waste characteristics, and pathways. 

Receptors 43 
Waste Characteristics 54 
Pathways 46 
Total 145  divided by 3 = 

6. Apply factor for waste containment from waste iflanagetnent practices. 
Gross total score x waste laanagefflent practices factor = final score 

48 l.i 

H-4 
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mm flssESSfefr RATING METHODOLOGY FORH 

Page 1 of 2 

Naus cf Site:        X-O-WflT WflSTEWflTER DISCHARGE AREA NO. 2 
Location: BUILDING 11-508 
Date of Operation or Occurrence:      197G-PRESENT 
Owner/Operator;    AIR FORCE PLANT 78 
Coments/Description: SILVER CONTAMINATION 

Site Rated by:      R.M. REYNOLDS 

I. RECEPTORS 

Ratiny Factor 

A. Population Mithin 1,080 feet of site 
B. Distance to nearest well 
C. Land use/zoning within 1 nile radius 
D. Distance to reservation boundry 
E. Critical environments within 1 mile radius of site 
F. Water quality of nearest surface water body 
6. Ground water use of uppermost aquifer 
H. Population served by surface water supply 

within 3 miles downstream of site 
I. Population served by ground-water supply 

within 3 miles of site 
1 

Factor Multi- Factor Maxinun 
Rating plier Score Possible 
(0-3) 

12 

Score 

4 12 
10 0 30 
3 3 9 
6 13 18 
10 30 38 
6 6 18 
9 9 27 
£ 0 IS 

6 18 

Subtotals 84        180 

Receptors subscore (100 x factor score subtotal/■axiaui score subtotal) 47 

II. WASTE CHARACTERISTICS 

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of 
the information. 

1. Waste quantity (l^soall, 2=«ediu«, >large) 
2. Confidence level (l=confirned, 2ssuspected) 
3. Hazard rating (l=low, 2=fitediuM, 33high) 

Factor Subscore A (fron 20 to 100 based on factor score matrix) 

B. Apply persistence factor 
Factor Subscore A x Persistence Factor = Subscore B 

50 

50 1.! 50 

C Apply physical state multiplier 
Subscore B x Physical State Multiplier = Waste Characteristics Subscore 

50 l.t 50 

H-5 
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III. PflTHHflYS 
fi. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 10Q points for 

direct evidence or 80 points for indirect evidence.   If direct evidence exists then proceed to C.   If no evidence 
or indirect evidence exists, proceed to B. 

Subscore Z 

B. Rate the migration potential for 3 potential pathways: surface Hater migration, flooding, and ground-water 
migration,   Select the highest rating and proceed to C. 

Factor    Hulti-    Factor  Maximum 
Rating Factor 

1. Surface Hater Migration 
Distance to nearest surface water 
Net precipitation 
Siirface erosion 
Surface permeability 
Rainfall intensity 

Subtotals 

2. Flooding 

Subscore (100 x factor score/3) 

3. Ground-water migration 
Depth to ground water 
Net precipitation 
Soil permeability 
Subsurface flows 
Direct access to ground water 

Subtotals 

Rating Pi ier Score Possible 
19-2) Score 

3 a 24 24 
0 6 0 18 
0 a 0 24 
2 6 12 18 
1 8 8 

44 

24 

108 

axiMUM score subtotal) 41 

Z 1 0 3 

0 

1 8 8 24 
9 6 0 18 
1 a 8 24 
0 a 0 24 
0 a 0 

16 

24 

114 

axinun < score subtotal) 14 

C. Highest pathway subscore. 
Enter the highest subscore value from fl, B-l, B-2 or B-3 above. 

Pathways Subscore 41 

f* 

IV. HASTE WTOGEMENT PRflCTICES 
fl. Average the three subscores for receptors, waste characteristics, and pathways. 

Receptors 47 
Waste Characteristics 50 
Pathways 41 
Total 138  divided by 3 = 

6. Apply factor for waste containment from waste management practices. 
Gross total score x waste wanagement practices factor = final score 

A6  Gross total score 



HAZARD ASSESSMENT RATING METHODOLOGY FORM 

Name of Site:   X-O-MAT UASTEUATER DISCHARGE AREA NO. 1 
Location:     BUILDING M-636 
Date of Operation or Occurrence:  1962-1982 
Owner/Operator: AIR FORCE PLANT 78 
Conuents/Description:   SILVER CONTAMINATION 

Site Rated by:  R.M. REYNOLDS 

I. RECEPTORS 

Rating Factor 

A. Population within 1,088 feet of site 
B. Distance to nearest well 
C. Land use/zoning within 1 mile radius 
D. Distance to reservation boundry 
E. Critical environments within 1 alle radius of site 
F. Mater quality of nearest surface water body 
G. Ground water use of uppermost aquifer 
H. Population served by surface water supply 

within 3 aoiles downstrean of site 
I. Population served by ground-water supply 

within 3 miles of site 

Factor    Multi-    Factor  Haxinun 
Rating     plier    Score    Possible 
(0-3) Score 

1 

1 4 4 12 
0 10 0 30 
0 3 0 9 
2 6 12 18 
3 10 30 30 
1 6 6 18 
1 9 9 27 
0 6 0 18 

18 

I 

Subtotals 67   160 

Receptors subscore (100 x factor score subtotal/naxima score subtotal) 37 

II. WASTE CHARACTERISTICS 

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of 
the infornation. 

1. Waste quantity (l=staall, 2=niediun, 3slarge) 
2. Confidence level (l=confir«ed, ^suspected) 
3. Hazard rating (l=low, 2=iaediuM, 3=high) 

Factor Subscore A (fro« 20 to 108 based on factor score matrix) 

B. Apply persistence factor 
Factor Subscore A x Persistence Factor = Subscore B 

50 l.( 30 

C. Apply physical state multiplier 
Subscore B x Physical State Multiplier ■ Waste Characteristics Subscore 

58 l.i 58 

H-7 
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III. PATHWAYS 
ft. If there is evidence of migration of hazardous contaminants, assign naxinun factor subscore of 199 points for 

direct evidence or 819 points for indirect evidence.   If direct evidence exists then proceed to C.   If no evidsrce 
or indirect evidence exists, proceed to B. 

Subscore 0 

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water 
migration. Select the highest rating and proceed to C. 

Rating Factor 
Factor Nulti- Factor Haxinun 
Rating  plier Score Possible 
(0-3) Score 

I» 

i 

1. Surface Uater Migration 
Distance to nearest surface water 
Net precipitation 
Surface erosion 
Surface permeability 
Rainfall intensity 

3 
0 
I 
1 
1 

8 
6 
8 
6 
8 

2A 
0 
8 
6 
8 

24 
18 
24 
18 
24 

Subtotals 46 108 

1 Subscore (180 x factor score subtotal/maxinua score subtotal) 43 

i 
2. Flooding 0 1 0 3 

Subscore (IM x factor score/3) 0 

i 
i 

3. Ground-water migration 
Depth to ground water 
Net precipitation 
Soil perneability 
Subsurface flows 
Direct access to ground water 

1 
0 
2 
0 
1 

8 
6 
8 
a 
8 

8 
0 

16 
0 
a 

24 
IS 
24 
24 
24 

i Subtotals 32 114 

i 
Subscore UM x factor score subtotal/max inun score subtotal I 28 

C. Highest pathway subscore. 
Enter the highest subscore value fro« fl, B-l, B-2 or B-3 above. 

Pathways Subscore 43 

IV. WASTE «ANASEMENT PRACTICES 
A. Average the three subscores for receptors, waste characteristics, and pathways. 

Receptors 37 
'.  ? Characteristics       50 
Pathways 43 
Total      130 divided by 3 = 

P. Apply factor for waste containment from waste management practices. 
Gross total score x waste raanagein?nt practices factor = final score 

43 Gross total score 

43 l.( \ 43  \ 

H-7 
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APPENDIX  I 
GLOSSARY OF  TERMINOLOGY AND  ABBREVIATIONS 

,k AF:  Air Force. 

i 
*'' AFESC:  Air Force Engineering and Services Center. 

AFFF:  Aqueous Film Forming Foam, a fire extinguishing agent. 

APPRO:  Air Force Plant Representative Office 

AFR:  Air Force Regulation. 

AFRCE:  Air Force Regional Civil Engineer. 

AFS:  Air Force Station. 

AFSC:  Air Force Systems Command. 

Ag:  Chemical symbol for silver. 

Al:  Chemical symbol for aluminum. 

ALLUVIUM: Materials eroded, transported and deposited by streams. 

ALLUVIAL FAN: A fan-shaped deposit formed by a stream e' ther where it 
issues from a narrow mountain valley into a plain or broad valley, or 
where a tributary stream joins a main stream. 

AP:  Ammonium Perchlorate. 

AQUICLUDE: Poorly permeable formation that impedes ground-water move- 
ment and does not yield to a well or spring. 

AQUIFER: A geologic formation, group of formations, or part of a forma- 
tion that is capable of yielding water to a well or spring. 

AQUITARD:  A geologic unit which impedes ground-water flow. 

ARTESIAN: Ground water contained under hydrostatic pressure. 

ASD:  Aeronautical Systems Division 

Ba:  Chemical symbol for barium. 

BIOACCUMULATE: Tendency of elements or compounds to accumulate or build 

up in the tissues of living organisms when they are exposed to these 
elements in their environments, e.g., heavy metals. 

Cd:  Chemical symbol for cadmium. 

1-1 
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CERCLA: Comprehensive Environmental Response, Compensation and Lia- 
bility Act. 

CIRCA:  About; used to indicate an approximate date. 

CLOSURE: The completion of a set of rigidly defined functions for a 
hazardous waste facility no longer in operation. 

CN:  Chemical symbol for cyanide. 

COBBLE: A specific grain size classification of geologic sediments from 
2.5 to 10 inches in diameter. 

COD: Chemical Oxygen Demand, a measure of the amount of oxygen required 
to oxidize organic and oxidizable inorganic compounds in water. 

COE:  Corps of Engineers. 

CONFINED AQUIFER: An aquifer bounded above and below by impermeable 
strata or by geologic units of distinctly lower permeability than that 
of the aquifer itself. 

CONFINING UNIT: An aquitard or other poorly permeable layer which 
restricts the movement of ground water. 

CONTAMINATION: The degradation of natural water quality to the extent 
that its usefulness is impaired; there is no implication of any specific 
limits since the degree of permissible contamination depends upon the 
intended end use or uses of the water. 

CPM:  Counts per minute (alpha radiation measurement). 

Cr:  Chemical symbol for chromium. 

Cu:  Chemical symbol for copper. 

DIP:  The angle at which a stratum is inclined from the horizontal. 

DISPOSAL FACILITY: A facility or part of a facility at which hazardous 
waste is intentionally placed into or on land or water, and at which 
waste will remain after closure. 

DOD: Department of Defense. 

DOWNGRADIENT: In the direction of decreasing hydraulic static head; the 
direction in which ground water flows. 

DUMP: An uncovered land disposal site where solid and/or liquid wastes 
are deposited with little or no regard for pollution control or aesthe- 
tics; dumps are susceptible to open burning and are exposed to the 
elements, disease vectors and scavengers. 

1-2 
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EFFLUENT: A liquid waste discharge from a manufacturing or treatment 
process, in its natural state, or partially or completely treated, that 
discharges into the environment. 

EP: Extraction Procedure, the EPA's standard laboratory procedure for 
leachate generation. 

EPA:  U.S. Environmental Protection Agency. 

EPHEMERAL AQUIFER: A water-bearing zone typically located near the 
surface which normally contains water seasonally. 

EPICENTER: The earth's surface directly above the focus of an earth- 
quake . 

EROSION: The wearing away of land surface by wind, water, or chemical 
processes. 

FACILITY: Any land and appurtenances thereon and thereto used for the 
treatment, storage and/or disposal of hazardous wastes. 

FAULT: A fracture in rock along which the adjacent rock surfaces are 
differentially displaced. 

Fe:  Chemical symbol for iron. 

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and 
coastal areas of the mainland and off-shore islands, including, at a 
minimum, areas subject to a one percent or greater chance of flooding in 
any given year. 

FLOW PATH: The direction or movement of ground water as governed prin- 
cipally by the hydraulic gradient. 

FPTA:  Fire Protection Training Area. 

GC/MS: Gas chroma tograph/mass spectrophotcmeter, a laboratory procedure 
for identifying unknown compounds. 

GLACIAL TILL: Unsorted and unstratified drift consisting of clay, sand, 
gravel and boulders which is deposited by or underneath a glacier. 

GLAUCOMITIC SAND AND GRAVEL: A mixture of sand, gravel and glaucomite, 
an iron-potassium silicate mineral which imparts a green color to the 
mixture. Glaucomite is geologically significant because it indicates 
slow sedimentation. 

GLIDE-BLOCK: A large section of a geologic unit that has separated from 
the main portion of the unit due to earthquake/landslide-induced lateral 
movement. 

GRAVEL: A general grain size classification of geologic sediments from 
0.08 to greater than 10 inches in diameter. 

1-3 
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GROUND WATER: Water beneath the land surface in the saturated zone that 
is under atmospheric or artesian pressure. 

GROUND WATER RESERVOIR: The earth materials and the intervening open 
spaces that contain ground water. 

HARM: Hazard Assessment Rating Methodology. 

HAZARDOUS WASTE: As defined in RCRA, a solid waste, or combination of 
solid wastes, which because of its quantity, concentration, or physical, 
chemical or infectious characteristics may cause or significantly con- 
tribute to an increase in mortality or an increase in serious, irrever- 
sible, or incapacitating reversible illness; or pose a substantial 
present or potential hazard to human health or the environment when 
improperly treated, stored, transported, or disposed of, or otherwise 
managed. 

HAZARDOUS WASTE GENERATION: 
waste. 

The act or process of producing a hazardous 

HEAVY METALS: Metallic elements, including the transition series, which 
include many elements required for plant and animal nutrition in trace 
concentrations but which become toxic at higher concentrations. 

Hg:  Chemical symbol for mercury. 

HWMF:  Hazardous Waste Management Facility. 

INCOMPATIBLE WASTE: A waste unsuitable for commingling with another 
waste or material because the commingling might result in generation of 
extreme heat or pressure, explosion or violent reaction, fire, formation 
of substances which are shock sensitive, friction sensitive, or other- 
wise have the potential for reacting violently, formation of toxic 
dusts, mists, fumes, and gases, volatilization of ignitable or toxic 
chemicals due to heat generation in such a manner that the likelihood of 
contamination of ground water or escape of the substance into the envi- 
ronment is increased, any other reaction which might result in not 
meeting the air, human health, and environmental standards. 

INFILTRATION! 
ground. 

The movement of water through the soil surface into the 

IRP:  Installation Restoration Program. 

ISOPACH: Graphic presentation of geologic data, including lines of 
equal unit thickness that may be based on confirmed (drill hole) data or 
indirect geophysical measurement. 

LEACHATE: A solution resulting from the separation or dissolving of 
soluble or particulate constituents from solid waste or other man-placed 
medium by percolation of water. 
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LEACHING: The process by which soluble materials in the soil, such as 
nutrients, pesticide chemicals or contaminants, are washed into a lower 
layer of soil or are dissolved and carried away by water. 

LENTICULAR:  A bed or rock stratum or body that is lens-shaped. 

LINER: A continous layer of natural or man-made materials beneath or on 
the sides of a surface impoundment, landfill, or landfill cell which 
restricts the downward or lateral escape of hazardous waste, hazardous 
waste constituents or leachate. 

LOESS: An essentially unconsolidated unstratified calcareous silt; 
commonly homogeneous, permeable and buff to gray in color. 

MEK:  Methyl Ethyl Ketone. 

METHYL CHLOROFORM:  1,1,1, Trichloroethane. 

MGD:  Million Gallons per Day. 

Mn:  Chemical symbol for manganese. 

MODIFIED MERCALLI INTENSITY: A number describing the effects of an 
earthquake on man, structures and the earth's surface. A Modified 

Mercalli intensity of I is not felt. An intensity of VI is felt indoors 
and outdoors and for an intensity of VII it becomes difficult for a man 
to remain standing. Intensities of Ix to XII involve increasing levels 
of destruction with destruction being nearly total at an intensity of 
XII. 

MONITORING WELL: A well used to measure ground-water levels and to 
obtain samples. 

MORAINE: An accumulation of glacial drift deposited cheifly by direct 
glacial action and possessing initial constructional form independent of 
the floor beneath it. 

MSL:  Mean Sea Level. 

MTI:  Morton Thiokol, Inc. 

NDT:  Non-destructive Testing. 

NET PRECIPITATION: The amount of annual precipitation minus annual 
evaporation. 

NGVD:  National Geodetic Vertical Datum of 1929. 

Ni:  Chemical symbol for nickel. 

NON-CALCAREOUS: Not bearing calcium carbonate (CaCO,) a characteristic 
mineral of marine paleoenvironment. 

NPDES:  National Pollutant Discharge Elimination System. 

1-5 
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OEHL:  Occupational and Environmental Health Laboratory. 

ORGANIC: Being, containing or relating to carbon compounds, especially 
in which hydrogen is attached to carbon. 

O&G:  Symbols for oil and grease. 

Pb:  Chemical symbol for lead. 

PERCHED WATER TABLE: The top of a zone of saturation that bottoms on an 
impermeable horizon above the level of the general water table in an 
area. 

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure 
through interstices of unsaturated rock or soil. 

PERENNIAL:  A stream which flows continuously. 

PERMEABILITY: The capacity of a porous rock, soil or sediment for 
transmitting a fluid without damage to the structure of the medium. 

pH: Negative logarithm of hydrogen ion concentration. 

PL:  Public Law. 

POLLUTANT: Any introduced gas, liquid or solid that makes a resource 
unfit for a specific purpose. 

POTENTIALLY ACTIVE FAULT: A fault along which movement has occurred 
within the last 25-million years. 

POTENTIOMETRIC SURFACE: The imaginery surface to which water in an 
artesian aquifer would rise in tightly screened wells penetrating it. 

PPB:  Parts per billion by weight. 

PPM:  Parts per million by weight. 

PRECIPITATION:  Rainfall. 

QUATERNARY MATERIALS: The second period of the Cenozoic geologic era, 
following the Tertiary, and including the last 2-3 million years. 

RCRA:  Resource Conservation and Recovery Act. 

RECHARGE AREA: A surface area in which surface water or precipitation 
percolates through the unsaturated zone and eventually reaches the zone 
of saturation. Recharge areas may be natural or manmade. 

RECHARGE: The addition of water to the ground-water system by natural 
or artificial processes. 

RICHTER SCALE: An earthquake magnitude scale devised by C.F. Richter in 
1935.  The scale is an index of an earthquake's energy at its source. 
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RIPARIAN:     Living or located on a riverbank. 

SALINE: Water having a dissolved solids content greater than 1 ,000 
milligrams per  liter. 

SANITARY LANDFILL: A land disposal site using an engineered method of 
disposing solid wastes on land in a way that minimizes environmental 
hazards. 

SATURATED ZONE: That part of the earth's crust in which all voids are 
filled with water. 

SCS:     U.S.  Department of Agriculture Soil Conservation Service. 

SEISMICITY:     Pertaining to earthquakes or  earth vibrations. 

SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment 
plant, water supply treatment, or air pollution control facility and 
other discarded material, including solid, liquid, semi-solid, or con- 
tained gaseous material resulting from industrial, commercial, mining, 
or agricultural operations and from community activities, but does not 
include solid or dissolved materials in domestic sewage; solid or dis- 
solved materials in irrigation return flows; industrial discharges which 
are point source subject to permits under Section 402 of the Federal 
Water Pollution Control Act, as amended (86 USC 880); or source, special 
nuclear, or by-product material as defined by the Atomic Energy Act of 
1954   (68  USC  923). 

SPILL: Any unplanned release or discharge of a hazardous waste onto or 
into the air,   land,  or water. 

STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis or 
for a longer period, in such a manner as not to constitute disposal of 
such hazardous waste. 

STP: Sewage Treatment Plant. 

TCE: Trichloroethylene. 

TDS: Total Dissolved Solid,  a water quality parameter. 

TOC: Total Organic Carbon. 

TOXICITY: The ability of a material to produce injury or disease upon 
exposure,   ingestion,  inhalation,  or assimilation by a living organism. 

TRANSMISSIVITY: The rate at which water is transmitted through a unit 
width of aquifer under a unit hydraulic gradient. 

TSD:     Treatment,   storage or disposal. 

UPGRADIENT: In the direction of increasing hydraulic static head; the 
direction opposite to the prevailing flow of ground-water. 
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USAF:  United States Air Force. 

USFWS:  United States Fish and Wildlife Service. 

USGS:  United States Geological Survey. 

WATER TABLE:  Surface of a body of unconfined ground water at which the 
pressure is equal to that of the atmosphere. 

Zn:  Chemical symbol for zinc. 
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APPENDIX  J 
INDEX OF REFERENCES  TO  POTENTIAL 

CONTAMINATION  SOURCES   FOR AIR  FORCE  PLANT 78 

Site Name Reference  (Page Numbers) 

North Drainage Ditch 3,4,5,6,4-14,4-17,4-18,4-20,5-1,5-2,6-1, 
6-2,6-4 

French Drain 3,4,5,6,4-8,4-11,4-12,4-20,5-1,5-2,6-2, 
6-4 

X-O-Mat Wastewater Discharge   3,4,5,6,4-13,4-14,4-20,5-2,5-3,6-2,6-4 
Area No. 1 

X-O-Mat Wastewater Discharge   3,4,5,6,4-13,4-15,4-20,5-2,5-3,6-2,6-4 

J-1 




