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1.0 INTRODUCTION 

The U.S. Army is evaluating past hazardous waste management practices at Redstone 

Arsenal (RSA) in “Madison County,’ Alabama:’ The U.S. ‘Army Corps ~of Engineers 

(USACE), Savannah District, on behalf of the U.S. Army Missile Command at RSA has 

contracted Rust Environment & Infrastructure (Rust) for the required work at five sites 

(RSA 94,95,96,97, and 98) under contract number DACA 2193-D-0029, delivery order 025. 

These evaluations are being performed in accordance with the requirements of the 

Comprehensive Environmental Response, Compensation, and Liability Acte (CERCLA) 

following RSA’s placement on the National Priorities List (NPL) on June 30, 1994. The 

evaluation activities will be structured as Site Inspections (SIs) in accordance with CERCLA 

guidance (EPA, September 1992). 

This Work Plan has incorporated the CERCLA SI requirements of a work plan, a field 

sampling plan, and an Investigation Derived Waste (IDW) plan into a single document 

which will be referred to as a Technical Scope of Work (TSOW). The detailed field 

procedures to be used in this SI are presented in Appendix A of this TSOW. This work 

plan also includes a Site Safety and Health Plan (SSHP) to establish the guidelines to 

protect the health and safety of investigative personnel and any nearby public. 

1.1 OBJECTIVES 

The objectives of the SI will be to determine whether or not releases have occurred at the 

associated project sites and to provide information to be used i +&&&he threat to 

human health and the environment, thus determining the nee dciz-cl r %her action. This 

Work Plan presents the investigative approach, detailed task, and rationale for conducting 

the SIs at the five locations on RSA. 

Specifically the work will be conducted to: 

l Determine shallow site stratigraphy to the depth of the soil borings, 
l Verify the presence or absence of site specific contaminants in the soil, 
0 Verify the presence or absence of site specific contaminants in the shallow 

groundwater, and 
0 Determine the optimum approach for future investigation, if warranted. 
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1.2 SCOPE OF WORK 

The data required to achieve the project objective will be collected during two separate field 

events. The first event is designed to provide screening level data which will be used to 

tailor the additional investigation proposed for the site. This initial event will include a soil 

gas survey to help determine the ideal placement for sample collections, which will be 

conducted during the second field event. The second .event will include intrusive activities 

such as soil borings by drill rig to collect soil samples, and the collection of groundwater 

samples by Hydropunch IITM (HPII) or from open boreholes, if groundwater samples can 

not be obtained with the‘HPI1. “‘Specific site activities are described in Section 4.2 and are 

listed in Table 4-l. 

The results from the second field event will be evaluated to determine the next step in the 

investigative process. If the field data from a site results in no detection of contamination, 

then more data collection still may be required for a decision that no further evaluation is 

necessary at that site. If contamination is found at a site, then additional site inspection 

activities may be warranted at the site. In the event that the site inspection at a site needs 

to be expanded, additional investigation activities are proposed in Section 4.3, The purpose 

for including these additional investigation activities is to allow these activities to proceed 

without having to generate a new work plan. It should be noted, however, that the actual 

type, location, and number of additional samples needed at a, site will be decided jointly 

between the U.S. Army Missile Command, the USACE, the U.S. Environmental Protection 

Agency (EPA), and the Alabama Department of Environmental Management (ADEM). 
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2.0 BACKGROUND INFORMATION 

This section presents background information relevant to this SI. Included is a general 

description of the RSA installation, its vicinity and environmental setting, and a description 

of the five sites included in this project. 

2.1 INSTALLATION DESCRIPTION 

The following sections provide a description of RSA and the five sites to be investigated in 

terms of location and historical operations. Information contained in this section was 

obtained from the USACE Scope of Services dated March 1995, a site visit by Rust 

personnel on July 19, 1995, and a literature review. 

2.1.1 Historical Data Review 

The information provided by USACE’s Scope of Services was confirmed and some new 

information was generated by a Rust historical review/archive search. This search centered 

around general information on the locations and past practices at the five sites now 

identified as Solid Waste Management Units (SWMUs), which are the focus of this 

investigation. The review for each site consisted of interviews with installation officials and 

review of previous investigations, if available, as well as historical documents. 

2.1.2 Location 

RSA is a U.S. Army facility located in southern Madison County, Alabama (Figure 2-l). 

RSA occupies approximately 38,000 acres. It is bounded on the north and east by the City 

of Huntsville, on the southwest by Wheeler National Wildlife Refuge (WNWR), on the 

south by the Tennessee River Valley Authority (TVA) property and the Tennessee River, 

and on the west by agricultural, residential, and light industrial property (Figure 2-2). 

2.1.3 Historv and Oneration 

The majority of land within RSA is controlled by the Department of the Army; however, 

several tenants have operational facilities on the installation. The National Aeronautics and 

Space Administration’s (NASA’s) Marshall Space Flight Center (MSFC) has leased 1,841 

acres of land since 1960, which was formerly used by the Army. At that time, the Army had 
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transferred their civilian rocket and missile activities to NASA. Today, MSFC is involved 

in the development, testing, and manufacturing of space vehicles and components. Thiokol H--- 

Chemical Corporation, a government contractor, began development of various types of 

rocket propellant at RSA in 1949. Presently, Thiokol continues to manufacture rocket 

motors at a leased facility located in the southeast portion of the installation. International 

Specialty Products (ISP), formerly the General Aniline and Film (GAF) Corporation, which 

also began operations in 1949, leases approximately 10 acres of land in the central portion 

of RSA for the production of iron carbonyl. Other areas located within the boundaries of 

RSA are 2,900 acres of land owned by TVA and 4,100 acres of land owned by the 

Department of Interior and designated as WNWR. 

The present day boundaries of RSA include what was originally three separate Army 

facilities. The land for the three facilities was originally owned by TVA but was made 

available to the Army by a Land Use Management document signed by Franklin D. 

Roosevelt in 1941. The facilities; the Redstone Ordnance Plant, the Huntsville Arsenal, and 

the Gulf Chemical Warfare Depot; worked together from 1942 to 1945 producing 

conventional and chemical munitions for use during World War II. At the height of the 

chemical agent production between 1942 and 1943, six mustard gas manufacturing plants and 

four lewisite manufacturing plants were active at the installation. Following the war, a series 

of reductions in the operational capacities of the facilities placed them on standby status. 

In 1947, the functions of the Gulf Chemical Warfare Depot were incorporated into those 

of the Huntsville Arsenal which was eventually declared surplus. Eventually, Redstone 

Ordnance Plant became the caretaker for the Huntsville Arsenal properties and was 

recognized as Redstone Arsenal. RSA was reactivated in 1949 and tasked with research and 

development of rocket and missile systems. More land was needed to continue this work 

so the Army incorporated all land that was previously used by the Huntsville Arsenal and 

the Gulf Chemical Warfare Depot into one installation and also established a land use 

agreement with TVA, the Department of the Interior, and WNWR to use their land. This 

entire area is currently recognized as RSA. 

.n, 

2.2 ENVIRONMENTAL SETTING 

This section provides a general description of the physiography, topography, drainage, 

demography, land use, climate, ecology, geology, and hydrogeology of RSA and vicinity. 
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2.2.1 Phvsiogranhv. Tononranhv. and Drainage 

RSA is located in the Highland Rim section of the Interior Low’ Plateau~Physiographic 

Province which bounds the Cumberland Plateau section of the Appalachian Plateau 

Physiographic Province (ESE, 1993). 

The topography of RSA is gently rolling and slopes from north to south toward the 

Tennessee River. The highest elevations are located in the Weeden and Madkin Mountains 

which are erosional remnants of the Cumberland Plateau. The lowest elevations are found 

in valleys and flood plains of the Tennessee River and its tributaries. Elevations of RSA e 
range from 556 feet mean sea level (msl) along the Tennessee River to 765 feet msl along 

the northern boundary (ESE, 1993). 

Surface drainage at each site included in this investigation is controlled by local topography 

which may have been altered during historical operations. The Tennessee River, comprising 

the southern boundary of RSA, is the major drainage feature in the area and flows west 

(Figure 2-3). Huntsville Spring Branch, McDonald Creek, and Indian Creek are major 

tributaries flowing southward to the Tennessee River. Approximately 90 percent of the 

drainage from RSA passes through Wheeler lake before entering the Tennessee River. 

Wetlands are associated with the Tennessee “River, its tributaries, and creeks’(ESE~ I993). 

The loo-year flood level of the Tennessee River is at an elevation of approximately 572.5 

feet msl. Much of the southern part of the facility is topographically below this elevation 

(ESE, 1993). 

2.2.2 Demoeranhv and Land Use 

RSA is located in the southern portion of Madison County, Alabama, which has a 

population of over 233,000. The City of Huntsville, a metropolitan area with a population 

of approximately 175,000, is located adjacent to the northeast corner of RSA. The facility 

employs nearly 21,000 government workers and contractors with approximately 1,000 military 

families residing in government quarters on the installation (ESE, 1993). 

Huntsville was established as a textile center in the late 1800s. In 1941, with the location 

of RSA, Huntsville became a leading science and technology center. Presently, Huntsville 

comprises approximately 154 square miles of the 806 square miles which make up Madison 
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County. The population of Huntsville has more than quadrupled since 1950. Except for the 

emergence of a number of industrial parks and RSA, rural and agricultural areas surround - 

Huntsville (PELA, 1988). 

Approximately 15,500 acres of woodlands and 9,200 acres of land contained within RSA 

have been leased for agricultural use. The U.S. Department of Agriculture’s Soil 

Conservation Service has classified the land leased for agricultural use as prime farmland 

or lands of state importance. Prime farmland is land that is agriculturally most productive 

with the least impacts and adverse environmental effects. Approximately 10 percent of RSA 

has been developed with maintained grassy areas, buildings, roads, and RSA facilities (ESE, 

1993). 

2.2.3 Climate 

RSA is located in a temperate climate with hot summers and mild winters. Based on 

climatological data obtained between 1986 and 1992 from the Redstone meteorological 

service, the average annual temperature was 61 degrees Fahrenheit (“F). The average 

temperature in summer was 76°F and the average temperature in winter was 44°F. 

Precipitation at RSA is generally in the form of rain with an average annual rainfall of SO.83 

inches and an average annual snowfall of 2.68 inches. The highest amounts of rainfall 

averaged approximately 5.3 inches for both the months of November and December. The 

lowest amount of rainfall occurred in October with an average of 3.35 inches. Snowfall 

generally occurs in the months of December, January, February, and March. The first 

freeze generally occurs in late October and the last freeze generally occurs in late March 

and early April (PELA, 1988). 

Autumns at RSA are generally dry with the first freeze occurring about late October. 

Winters at RSA are generally cool but may vary from year to year. Extremely cold weather 

is rare. During winter, cold, dry air masses prevail over the area, however, mild air 

occasionally moves northward from the Gulf of Mexico and may create several days of 

warmer conditions. Extensive periods of cloudiness and rain may occur in winter when 

contrasting air masses interact. Flooding is most common during this time of year; however, 

extensive flooding is not common (ESE, 1993). 

Warm moist air gradually replaces cold air during the transition from winter to spring and 

thunderstorms commonly develop at the interface of these two air masses. Spring - 
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thunderstorms may become intense and generate locally severe weather. Warm, humid 

weather and frequent thunderstorms occur during summer with temperatures often reaching 

the’mid to.‘upper 90°F range (ESE, i993). 

2.2.4 Ecology 

RSA is made up of three primary ecological units; upland forests, grass lands, and wetlands. 

Upland forests are comprised of iands above an elevation of approximately 570 feet rnsl. 

Grass lands are generally leased agricultural land and are also generally above an elevation 

of approximately 570 feet rnsl. Wetland areas consist- of permanently and occasionally 

inundated land and associated areas. These areas. are primarily controlled by the TVA’s 

Wheeler Dam flood control program and secondarily controlled by other factors including 

beaver activity. 

Upland forest land consists of pine plantations, mixed hardwood and pine, and hardwood 

forests (ESE, 1993). These forests contain deciduous and evergreen trees including loblolly, 

shortleaf and Virginia pines, oaks, gums, and ash. Vines and shrubs associated with the 

mostly young plantations include honeysuckle, blackberry and trumpet creeper. Forested 

land provides good habitat for mammals, birds, and other wildlife including white-tailed 

deer, rabbits, squirrels, fox, woodcock, turkey, owls, woodpeckers, turtles, snakes, and frogs. 

Grassed lands are primarily leased agricultural land used for grazing cattle. This habitat is 

host to mostly shrubs, vines, and grasses including elderberry, sumacs, poison ivy, kudzu, 

fescue, broomsedge, white clover, ragweed, and poke weed. Grass lands provide food and 

cover for mammals, birds, and other wildlife including opossum, woodchuck, coyote, dove, 

falcons, hawks, starlings, and snakes. 

Wetland areas at Redstone include portions of the Tennessee River, WNWR, creeks, lakes, 

swamps, and adjacent associated areas. The water level in the Tennessee River fluctuates 

seasonally according to the flood control mission of Wheeler Dam. Water levels rise in the 

spring and decrease throughout the rest of the year causing fluctuations in its tributary 

system. Beaver activity also influences low lying areas with periodic and sometimes 

permanent inundation. 

Wetlands support a variety of plant life including water oaks, black gum, Eastern 

cottonwood, black willow, lily pads, and aquatic grasses. Wetland areas host an abundant 
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array of mammals, reptiles, amphibians, fishes, and invertebrates including beaver, muskrat, 

cottonmouth moccasin, water snakes, frogs, salamanders, turtles, bluegill, bass, crappie, 

catfish, and carp. Insect life is abundant including dragonfly; horsefly, mosquito, gnats, ticks, 

and chiggers. WNWR attracts many species of waterfowl including ducks and geese and 

provides wintering habitat for migrating flocks. 

.- 

RSA provides suitable habitat for three endangered species to include the bald eagle 

(Haliaeetus Zeucocephalus), gray bat (Myotis grisescens), and Alabama Cave shrimp 

(Palaemonias alabamae). The U.S. Department of the Interior has identified areas where 

each may be found at RSA as follows: the bald eagle and the gray bat along the Tennessee 

River and the Alabama Cave shrimp is native to Bobcat Cave on the installation. 

2.2.5 Regional Geologv 

RSA is underlain by metamorphic and plutonic mid-Precambrian age basement rocks which 

are overlain by sedimentary rocks ranging in age from Ordovician to Pennsylvanian (ESE, 

1993). The Nashville Dome influences the regional structure of these units. Consequently, 

the sedimentary rock units dip approximately 20 feet per mile to the south‘ and southwest. 

Vertical fracture zones related to stress relief are present within the sedimentary units. 

Surface features related to these fracture zones are not obvious at land surface in the 

Highland Rim Section due to the presence of thick residual soils. The presence of these 

fracture zones has resulted in the formation of solutionally developed linear caves (USGS, 

1987). 

The sedimentary rock units underlying RSA are predominantly Mississippian in age. These 

units include the Monteagle Limestone, Pride Mountain Formation, Hartselle Sandstone, 

and Bangor Limestone, which underlie mountainous areas, and the Tuscumbia Limestone 

which underlies the greatest portion of the installation. The Fort Payne Chert of 

Mississippian age and the Devonian age Chattanooga Shale underlie the Tuscumbia 

Limestone. A geologic map of RSA is shown in Figure 2-4. 

The Fort Payne Chert is a dark gray siliceous limestone with abundant beds of up to 50 

percent chert (USGS, 1987). The Fort Payne Chert is 155 to 185 feet thick and contains 

many solutional features (USGS, 1987). The surface of the Fort Payne Chert is marked by 

a consistent layer of residual weathered material known as regolith which is mostly clay and 
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may be as much as 100 feet thick. The regolith may contain layers of chert rubble near 

bedrock (USGS, 1987). 

The Chattanooga Shale is composed of dark gray to black, thinly bedded shale with 

sandstone layers occurring at the base. It is typically 10 feet thick (USGS, 1987). 

The Tuscumbia Limestone is composed of gray, thin to thick bedded, fossiliferous limestone 

with chert layers and nodules. Enlarged openings have developed in the limestone along 

joints, fractures, bedding planes, and faults. Caves and cavities have formed from 

dissolution of the limestone and contributed to the formation of sinkholes and depressions 

in the land surface (PELA, 1988). 

Residual soils composed of sandy clay and of chert and limestone fragments in a clay matrix 

ov.erlie the Tuscumbia.Limestone. Composition of the overburden is dependent upon the 

composition of the parent rock from which it was derived. Therefore, clayey sand lenses are 

present where overburden soils were forrued from limestone containing significant amounts 

of sand. 

2.2.6 Hvdrogeolom 

The residual soil overburden, Tuscumbia Limestone, Fort Payne Chert, and Chattanooga 

Shale are the principal hydrogeologic units in the study area. 

The Tuscumbia Limestone and the Fort Payne Chert compose the limestone aquifer. The 

top of the Chattanooga Shale is considered the lower confining unit for the limestone 

aquifer. The overburden may act locally as the upper confining unit for the limestone 

aquifer. Water in the limestone aquifer generally occurs under artesian conditions (PELA, 

1988). Recharge to the limestone aquifer is generally derived from water in the overburden 

and occurs more rapidly where the overburden contains greater percentages of permeable 

chert debris. Water in the limestone aquifer is generally stored and transmitted in the 

upper 100 feet where solutionally enlarged bedding planes, fractures, and cavities are more 

common. This water generally moves to lowland areas where it is discharged as springs or 

to streams. The general direction of groundwater flow is toward the Tennessee River; 

however, it may be influenced by other surface water bodies or pumping. 
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The overburden generally acts as an overall confining unit above the limestone aquifer. 

However, more permeable zones containing sand or chert may contain groundwater under 

water-table, confined, or semi-confined conditions. These permeable zones may be isolated 

or interconnected. The lower portion of the overburden is more permeable due to the 

greater percentage of chert and limestone fragments it contains. This zone is in hydraulic 

connection with the underlying limestone aquifer. Groundwater flow in the overburden 

generally follows topography and moves toward lower elevations where it is discharged to 

streams and swamps or lost through evapotranspiration. 

i 5 
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3.0 SITE DESCRIPTIONS/PREVIOUS INVESTIGATIONS 

The five sites, RSA-94, 95, 96, 97, and 98, will be described briefly in this section. All five 

sites are located in the Thiokol North Plant area (Figures 3-1 and 3-2). There have been 

no previous investigations conducted specifically at these sites that directly address the 

solvents/degreaser/distillation units in question; however, a previous RF1 for RSA-142 was 

conducted in the immediate vicinity of RSA-96 (Building 7740). 

3.1 RSA-94 (SOLVENT DEGREASERISTILL) 

RSA-94 is a solvent degreaser/distillation unit located in Building 7625 (Figure 3-3). The 

solvent degreaser/distillation system is centrally located within the building and set inside 

a concrete pit. The degreaser is currently being used for degreasing rocket motors using a 

vapor degreasing method. This method employs a technique which volatilizes the solvent 

fluid with heating coils and circulates the vapor through the rocket motors. Cooling coils 

condense the solvent vapor and recirculates the solvent through the system. The solvent is 

then circulated into an adjacent still for solvent reconditioning and waste removal: The 

solvents reportedly used in this system were trichloroethene (TCE), from 1984 to 1989, and 

l,l,l trichloroethane (TCA), from 1989 to present. The system is self contained, preventing 

solvent spills or releases-into the concrete pit. However, if a solvent release occurred, the 

concrete pit is equipped with a sump pump to recover any solvent released in the pit. 

The site is situated at an elevation of approximately 580 feet msl and located in an upland 

area where surface runoff flows into small drainage features that flow northwest toward a 

tributary of Huntsville Spring Branch. Groundwater flow is presumably to the west- 

northwest. No documented releases have occurred. However, if a release did occur, the 

primary avenue for solvent migration would likely be through the concrete pit to soils 

underlying the building. 

3.2 RSA-95 (SOLVENT DEGREASER/STILL) 

RSA-95 is a solvent degreaser/distillation unit located in Building 7368 (Figure 3-4). 

Although the degreaser/distillation system has been removed, the solvent degreaser/still pit 

remains in the southeast wing of the building. The degreaser was reportedly used for 

degreasing rocket motors using a vapor degreasing method (see degreaser/still description 

in Section 3.1). No documented releases have occurred. However, if a release did occur, 
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the primary avenue for solvent migration would likely be through the concrete pit to soils 

underlying the building. 

RSA-95 is situated at an elevation of approximately 575 feet msl and is located on or near 

a drainage divide with surface runoff flowing into shallow drainage features that discharge 

to palustrine wetlands either to the east or west of the site. A previous investigation of 

RSA-142 (approximately 600 feet to the south) indicates that this area lies above a 

groundwater divide with shallow groundwater flowing either toward the east or west from 

the site. 

. 

3.3 RSA-96 (SOLVENT DEGREASER/STILL) 

RSA-96 is a closed solvent degreaser/distillation unit located in Building 7740 (Figure 3-S). 

The closed degreaser/distillation system remains in the southeast corner of the building, 

The degreaser was reportedly used for degreasing rocket motors using a spray degreasing 

method with a design similar to that of the vapor degreaser (as described in Section 3.1). 

Six monitoring wells, RS-447, RS-448, RS-449, RS-450 RS-455; and RS-456,‘exist adjacent 

to the outside walls of Building 7740 (Figure 3-5). These wells were installed as part of a 

Resource Conservation and Recovery Act (RCRA) Facility Investigation of RSA-142 

(Engineering-Science, May 1994). Four of the wells (RS-447, RS-449, RS-455 and RS-456) 

are shallow wells completed in the water table aquifer that occurs in the near-surface 

residual materials. Well RS-448 is a bedrock well paired with the shallow well RS-447, and 

well RS-450 is a bedrock well paired with-the shallow well RS-449. The water table in the 

area occurs approximately 10 feet below land surface. Groundwater flow in the water table 

aquifer is toward the east in the direction of a wetland area located southeast of Building 

7740. Groundwater samples collected from the six wells have contained low to high 

concentrations of TCE. Some of the highest TCE concentrations were detected in the two 

bedrock wells, RS-448 and RS-450. The TCE concentrations detected in groundwater 

samples collected from the six wells in September 1993 are tabulated below. 

- 
I 4 
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TCE Concentration 

Well Identification Number 

RS-447 

_(micrograms per liter, um 

135 

RS-448 19,000 

RS-449 21,000J 

RS-450 12,000J 

RS-455 3,400 

RS-456 3,800 

J - Means estimated concentration below the quantitation limit 

The actual source of the TCE in the groundwater beneath the Building 7740 currently is not 

known, but may be related to past activities at the building. The possibility also exists that 

the TCE in the groundwater beneath Building 7740 migrated to the site from an upgradient 

source, possibly RSA-142. 

The RSA-96 site is situated at an elevation of approximately 575 feet msl. Surface runoff 

empties into several small drainage features that eventually discharge into a forested 

palustrine wetland adjacent to the site. The wetland exists approximately 200 feet to the 

southeast of the Building 7740 within the floodplain of an unnamed tributary that flows 

south to a confluence with the Tennessee River. 

3.4 RSA-97 (SOLVENT DEGREASER/STILL) 

RSA-97 is a closed solvent degreaserldistillation unit located in Building 7726 (Figure 3-6). 

The degreaser/distillation system and concrete pit were located in the northwest wing of 

the building; however, the system has been removed and the pit backfilled with gravel and 

a concrete cap. The degreaser was reportedly used for degreasing rocket motors using a 

spray degreasing method with a design similar to that of the vapor degreaser (as described 

in Section 3.1). No documented releases have occurred. However, if a release did occur, 

the primary avenues for solvent migration would likely be through the concrete pit to soils 

underlying the building. 

The site is situated at an elevation of approximately 585 feet msl and is located near a 

drainage divide with surface runoff and groundwater flow presumably flowing to the east or 
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southeast toward an unnamed tributary which flows south to a confluence with the 

Tennessee River. f- 

3.5 RSA-98 (SOLVENT DEGREASER/STILL) 

RSA-98 is an active solvent degreaser/distillation unit located in Building 7346 (Figure 3-7). 

The solvent degreaser/distillation system and concrete pit remain in the southern end of the 

building. The degreaser is used for degreasing rocket motors using a vapor degreasing 

method (see Section 3.1 for degreaser/still description). An aboveground storage tank is 

located on the exterior of the building adjacent to the solvent degreaser/distillation unit. 

If a release were to occur from the solvent degreaser/distillation unit, the released material 

would be pumped from the sump beneath the unit through subsurface piping to the 

aboveground tank for temporary storage. No documented releases have occurred from the 

unit or associated above ground tank. However, if a release did occur, the primary avenues 

for solvent migration would likely be sump to soils underlying the building. 

The site is situated at an elevation of approximately 580 feet msl and located near a 

drainage divide with surface runoff and shallow groundwater flowing presumably to the west 

toward a drainage which discharges into Huntsville Spring Branch. 
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4.0 SAMPLING LOCATIONS AND RATIONALE 

Contaminant release scenarios have been considered for each site based upon Rust’s 

knowledge of past operations and waste management practices, results of previous 

investigations, and observations made during a site visit. An investigation strategy and site- 

specific sampling plans have been developed based upon these scenarios. The main 

objective of the investigations is to identify the presence of a release at a site or determine 

the source of contamination at a site, if already detected. The sampling plans are designed 

to address the media and locations where a release would most likely be detected. Specific 

site activities are described in Section 4.2 and are listed in Table 4-l. If contamination is 

detected, then subsequent investigations will be used to assess the extent of contamination, 

the risk posed by the contamination, and finally to recommend the next appropriate action. 

These subsequent investigations, if warranted, are proposed in Section 4.3. The purpose 

for including these additional investigative activities in this work plan is to allow these 

activities to proceed without having to generate a new work plan. The actual type, location, 

and number of additional samples needed at a site, however, will be decided jointly between 

the U.S. Army Missile Command, USACE, EPA and ADEM. 

Based upon the history of use of the sites under investigation, the most likely media 

impacted by a release would be the underlying soils and groundwater. Therefore, soil gas 

screening, and soil and groundwater sampling are the investigative activities selected for this 

site inspection. Soil contamination can result from leakage from the surface concrete sump 

or from subsurface drain piping which received solvent discharge from the 

degreaser/distillation units. Groundwater contamination can result from percolation of 

liquid contaminant to the water table or contact between contaminated soils with infiltrating 

waters in the unsaturated zone. 

RSA-94, 95, 97, and 98 have no documented soil or groundwater contamination. In these 

areas, soil gas surveys, as described in Section 4.1.1, will provide a screening tool to target 

areas where subsurface investigations are needed. Based on the results of the soil gas 

survey, proposed subsurface soil and groundwater sampling locations will be relocated, if 

necessary, for a more accurate characterization of impacted soils. If subsurface 

contamination is detected at any of these four sites and it is determined that additional site 

inspection activities are warranted, then additional soil and groundwater sampling be 

conducted at the site or sites as described in Section 4.3. 

Draft Final TSOW - RSA 4-l February 1996 



As discussed in Section 3.3, soil and groundwater contamination, primarily by TCE, have 

been documented in the area of RSA-96, which is located within Building 7740. A soil gas 

survey, as described in Section 4.1.1, will be used as a screening tool to possibly identify 

areas where contaminants may have been released around Building 7740. The proposed 

subsurface soil and groundwater sampling locations will be placed around Building 7740 in 

an effort to deterrnine whether the TCE detected in the groundwater beneath the building 

originated from the immediate vicinity of the building, possibly from the solvent 

degreaser/distillation unit, or migrated to the area from an upgradient source. The 

additional site inspection activities proposed in Section 4.3 are not appropriate for the RSA- 

96 site, because groundwater contamination has already been confirmed at the site. 

.A--- 

4.1 TECHNICAL APPROACH 

This section describes the sampling equipment, sampling procedures, and sampling methods 

which will be used in the field sampling program. The methods of investigation described 

in the following sections will be applied to all five sites being investigated during this 

project. All field investigative procedures and methods to be employed during this project 

are summarized in Table 4-1. 

4.1.1 Soil Gas Survev 

A PETREX soil gas survey will be conducted at all five sites in order to screen for the 

presence of volatile organic compound (VOC) and semivolatile organic compound (SVOC) 

vapors. Soil gas survey results will be used to finalize soil boring and HP11 sampling 

locations. 

Each PETREX soil gas sampler consists of two or three collectors which are ferromagnetic 

wire coated with an activated charcoal adsorbent within a resealable glass tube. Soil gas 

sample collection will be performed by unsealing the sampler and placing the collector open 

end down in a shallow (14 to 18 inches) hand-augured borehole. The borehole will be 

backfilled with an aluminum foil plug and excavated soil. The location will be marked with 

ribbon flagging and a numbered pin flag. The sample location will be documented in the 

field log book and plotted on a field map. The sample will be collected via free vapor 

diffusion through the opening of the uncapped sampler. Following a controlled period of 

time (estimated to be three weeks), the sampler will be retrieved from the borehole using 
- I . 
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a trowel and a pair of tongs, resealed, labelled, and submitted for analysis. The borehole 

will be backfilled with original excavated soil. 

One collector from each sampler will be analyzed by thermal desorption/rnass spectrometry 

CWMS). Selected second collectors, QA samples, may be analyzed by thermal 

desorption/gas chromatography/mass spectrometry (TD/GC/MS) in order to confirm 

results from TD/MS analyses. A third collector, a quality control (QC) wire, will be present 

in approximately ten percent of the total survey samplers and will be used by the laboratory 

to set instrument sensitivity prior to analysis and to compare the reproducibility of analytical 

results. 
I 

’ Additional samplers will be used to determine the optimum exposure period for sample 

collection. Two sets of three to five time calibration samplers will be installed at survey 

sample locations that best represent the range of soil gas response for the area, based on 

previous studies and site-specific conditions. The first set of time calibration samplers will 

be retrieved within one week of installation and analyzed, and the second set will be 

retrieved one week later. The length of exposure of the survey samplers will be determined 

by the results of the time calibration samplers. At the first indication of significant VOC 

and/or SVOC collection, the survey samplers will be retrieved. If there is no indication of 

significant VOC and/or SVOC collection for the second set of time calibration samplers, 

then the survey samplers will be retrieved following a maximum time period of 30 days. 

Two PETREX samples containing a single collector wire will accompany the survey 

samplers as travel blanks. These blanks will be analyzed with the survey samplers to 

indicate whether contamination was introduced during installation or shipment. 

Relative response values will be reported as ion counts for each VOC and/or SVOC. A 

color-coded contour map will be prepared for each VOC and/or SVOC based on ion count 

distribution and physicochemical considerations. Ion counts will be plotted on the contour 

map at their respective locations. 

4.1.2 Site Land Survev 

Following all the geophysical activities, the survey team will begin operations by locating 

RSA control and then establishing a minimum of one permanent monument to third order 

accuracy (l/100) on each RSA site. The survey will establish key boundaries with visual 
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reference markers. Also, the survey will provide locations for each anomaly and monitoring 

well. The survey data will be processed into a CADD file for incorporation into the site - 1’ 

maps. All benchmarks will be tied into the State Planar Coordinate System. The procedure 

described above will be utilized to locate each borehole location following the field sampling 

effort. 
. 

4.1.3 Drilling and Subsurface Soil Samnling 

Subsurface soil sampling will be accomplished using a truck mounted or all terrain vehicle 

mounted drilling rig equipped with 3 l/4-inch inside diameter (I.D.) hollow-stem augers 

(H&Is). The drill rig, HSAs, drilling tools, and down-hole equipment will be steam cleaned 

prior to mobilization to RSA, prior to drilling each boring, and prior to demobilization from 

RSA. Specific decontamination procedures are provided in Section 4.1.6. 

Prior to drilling, the depth to the water table will be determined by one of the following 

methods. First, if the soil boring location is located on a site with existing monitoring wells, 

a water table surface map will be drawn based on the most recent water level 

measurements. Second, if monitoring wells do not exist near the boring location, the depth 

to the water table will be estimated based on the nearest surface water body and 

topographic features. When the depth of the estimate is approached, the drill cuttings and 

split spoon samples will be observed closely to determine when the first saturated zone is 

encountered. 

Subsurface soil samples will be collected using a stainless-steel, 24-inch long, 2-inch outside 

diameter (O.D.) split-spoon sampler. Relatively undisturbed soil samples will be collected- 

by driving the split-spoon sampler 24 inches with a 140-pound hammer free falling through 

30 inches. Soil samples for lithologic classification will be taken continuously on 1.5 foot 

centers through the first 10 feet and sampled every 5 feet or change in soil type thereafter. 

Three soil samples from each soil boring will collected for laboratory analysis. The first soil 

sample will be taken from a depth of 0 to 1 feet, the second sample will be taken at half the 

anticipated depth to the water table, and the third sample will be taken from just above the 

water table. No sample collected below the water table will be submitted for chemical 

analysis. The soil samples will be analyzed for VOCs by SW-846 Method 8260. One 

representative soil sample will be collected from each soil boring for geotechnical analysis, 

The geotechnical parameters that will be tested include moisture content (American Society 

for Testing and Materials, ASTM, D-2216), Atterburg limits (ASTM D-4318), and grain size 
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(ASTM C-117 and C-113b). The total number of soil samples to be submitted for chemical 

and geotechnical analysis for each boring at each site is shown in Table 4-2. 

Soil samples will be classified in the field by a geologist according to the Unified Soils 

Classification System (USCS) and ASTM D-2487 and D-2488 (ASTM, 1994). HTW Drilling 

Logs will be completed for each soil boring. Examples of HTW Drilling Log forms are 

provided in Appendix B. 

On recovery from the boring, the split spoon sampler will be disassembled, and the soil 

sample will be divided into two aliquots- one for headspace screening/soil classification and 

the other for the laboratory sample. The sample will be placed in the jar in a manner to 

eliminate headspace to the degree possible. The balance of the soil collected will be 

homogenized in a decontaminated stainless steel bowl then placed into the remaining 

sample containers. Excess soil will be removed from the container mouth before the lid is 

placed on the container. The containers will be labeled properly as described in Section 

4.1.7 and placed on ice in a cooler as described in Section 5.3. During sample collection, 

field personnel will wear clean, new disposable gloves. Care will be taken to prevent 

contact between the soil and the gloves. 

If the expected sample interval is not reached due to auger refusal, then reasonable attempts 

to off-set the borehole and reach the desired depth will be made. However, if the depth 

cannot be achieved, then a substitute sample, collected from a shallower depth, will be 

considered, and the USACE will be notified. The substitute sample’s acceptability will be 

based on sample screening and the probability of being exposed to the same contaminant 

transport mechanisms. If the substitute is acceptable, then the borehole will be considered 

complete. 

Selection of soil samples for geotechnical analysis will be based primarily on lithologic 

changes across the area, and secondarily on depth. If a change in lithology is encountered, 

a representative sample of each lithological type will be submitted for geotechnical analysis 

as permitted within the ,constraints .of the number of samples to be submitted from each 

area. The results from the geotechnical analysis are expected to provide information on 

various physical properties which assist in determining likely contaminant migration routes. 
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All soil cuttings from the soil boring will be placed adjacent to the borehole on plastic or 

other suitable material capable of precluding contact with the ground surface. All cuttings 

will be covered daily or during a rainfall event to prevent contact with moisture. 

Following soil sampling (and groundwater sampling, see Section 4.1.4), the borehole will be 

left open for 24 hours to obtain groundwater elevations, and then the borehole will be 

backfilled using the soil cuttings from the boring. Replaced cuttings will be compacted to 

the extent practical and a 1 foot by 1 foot by 3 inches thick grout cap will be placed over 

the top of the borehole to prevent vertical migration of surface water. The abandoned 

borehole will then be surveyed into the State Planar System utilizing third order control as 

described in Section 4.1.2. The soil boring protocol is illustrated in Figure 4-1. 

4.1.4 HvdroDunch Groundwater Sampling 

The HP11 will be used as a groundwater sampling tool. HP11 sample locations were 

determined based on available water table data and are located near suspected source areas. 

The depth to groundwater for HP11 sampling will be determined prior to drilling as 

described in Section 4.1.3. HP11 sampling will be conducted as described below. 

1. HSAs (typically 3 l/4-inch I.D.) will be used to advance a borehole to the static 

water table level. 

2. Organic vapor monitor&g during drilling activities will proceed as outlined in Section 

4.1.5. Organic vapor readings from the drill cuttings, auger hole, split spoon samples, 

.and breathing zone will be recorded in the field logs (Appendix B). 

3. The HP11 will be attached to the EW casing and lowered through the HSAs. The 

EW casing will be used in place of standard AW drill rod because it has a greater 

internal diameter. This will allow a .66 inch diameter bailer to be used to collect 

grotindwater samples. The HP11 will be driven or pushed hydraulically five feet, if 

possible, below the bottom of the augers. The HP11 will be pulled back six inches 

less than the amount it was pushed, in order to expose the internal four-foot PVC 

screen. The bailer will be attached to disposable nylon cord and lowered through the 

EW casing into the exposed HPII screen to collect the sample. 

.rl : \ 
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4. The HP11 and the bailer used to collect the sample, as well as the EW casing through 

which the sample is collected, will be decontaminated according to the procedures 

outlined in Section 4.1.6. The one-time-use HP11 screen is factory cleaned and 

packaged and does not require field decontamination. 

. 

5. Groundwater samples collected with the HP11 will follow the sample custody 

procedures presented in Section 5.4. 

If lithologic conditions preclude the use of HPII, representative groundwater samples will 

be collected from the open borehole using a Teflon bailer. 

4.1.5 Air Monitoring 

Air monitoring will be conducted for personal safety by monitoring for volatile organic 

emissions in the work area., Air monitoring will be performed using a flame ionization 

detector (FID), such as a Foxboro 128 Organic Vapor Analyzer (OVA), or a photoionization 

detector (PID), such as a HNu Model PI 101 (HNu). This instrument is a direct reading 

instrument. All results will be recorded in the field logbook, boring logs, and/or Headspace 

Analyses Form (Appendix B) depending on the type of media being screened (i.e., air or 
* soil). The SSHP contains specifics of air monitoring, trigger levels and personal protective _-. 

equipment ‘(PPE). “’ 

4.1.6 Decontamination 

Decontamination will be performed in an area of each site considered to be free from 

contamination. Equipment and personnel decontamination activities will be centralized in 

this location at each area. Within the decontamination area, a pad will be constructed 

which will be lined with polyethylene sheeting and trenched around its perimeter. If the site 

will not support a trenched pad, the alternative method would involve using straw bails with 

the polyethylene liner. The pad will be designed to promote run-off of decontamination 

fluids into a retention sump where all expended decontamination fluids will be collected. 

All cleaning activities will take place on the designated decontamination pad. The fluids 

from the sump will be containerized prior to leaving the site each day. The 

decontamination fluid will be handled as described in Section 5.5. Upon completion of 

utilization of the decontamination pad, the liner will be taken up as it is washed down with 

the on-site steam cleaner. The expended decontamination fluid will be pumped off and 
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containerized, and the liner will be placed into the solid, non-hazardous waste stream 

established for the project as described in Section 5.54. 

Prior to arrival on-site, all down-hole drilling equipment will be steam cleaned. Equipment 

used for drilling and sampling will be decontaminated prior to each use in accordance with 

the following procedures: 

1. Drill rigs and all support equipment will be free from excess grease, oils, and caked 

on mud from previous work prior to arrival to the site. Equipment which leaks fuel, 

coolant, and/or lubricants will be removed from the site and repaired prior to use. 

All drill rigs will be steam cleaned upon arrival to the site. 

2. Equipment or materials not used immediately after decontamination will be placed 

on plastic sheeting, covered with plastic, and secured to avoid potential 

contamination. 

3. 

4. 

All equipment will be thoroughly cleaned using a high pressure steam cleaning unit. 

All non-plastic or acrylic sampling tools (e.g., teflon bailers, split spoons, mixing 

bowls, etc.) will be scrubbed using non-phosphate detergent and tap water, rinsed 

twice with de-ionized water, rinsed twice with isopropanol, rinsed with organic-free 

water, and finally allowed to air-dry, if practical. Sampling equipment will be 

wrapped in aluminum foil (polished side out) to prevent contamination if equipment 

is to be stored or transported. 

5. Sampling equipment constructed of plastic or acrylic will be decontaminated using 

the procedures outlined previously with the exception of the isopropanol rinse. 

Clean, disposable gloves will be worn while handling sampling equipment or downhole tools 

during final stages of decontamination. De-ionized water will be stored in its original 

containers and applied via Teflon squeeze bottles. Isopropanol will be stored in either glass 

or Teflon containers and applied via Teflon squeeze bottles, decanted directly, or applied 

via stainless steel sprayers. Organic-free water will be stored in glass or stainless steel 

containers and applied similarly. 
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4.1.7 Samnle Designation 

The sample identification format contains specific information about the sample matrix and 

location. Each sample is sequentially designated according to site, location, and matrix. 

Additional designation letters and numbers may be used to denote sample depths or identify 

QC samples. Prior to collecting each sample, the sample containers will be labeled with the 

following information: date and time, a sample identification designation, sampling 

personnel, preservatives (if any), and analytical parameters. All information pertaining to 

a particular sample is referenced by the sample identification designation which is recorded 

on the sample bottle(s), in the field log book, and on the Custody Chain and Analytical 

Request Form (Appendix B). The sample identification format is discussed in the following 

sections. 

4.1.7.1 Soil Gas 

Soil gas samples obtained from a passive soil gas collector will be identified differently than 

all other samples in this project. The designation will be different because the samples will 

result in screening level data only and should be evaluated differently than the analytical 

samples. Therefore, to avoid any mistaken comparison, the soil gas sample identification 

will begin with the designation “SG”. This will be followed by a three digit site identification 

number or the site identification letter, followed by the two digit sequential sample number. 

An example designation of the fourth soil gas sample location at RSA-94 would have a 

sample ID as follows: 

SG-094-04 

4.1.7.2 Soils 

Subsurface soil samples obtained from a soil boring or hand auger boring will be identified 

by the three digit site identification number or the site identification letter, followed by the 

two digit sequential boring number and the designation “SB”. This will be followed by the 

actual depth of the bottom of the sample interval in feet. QC sample designations are 

discussed in 4.1.7.4. An example of a subsurface soil sample designation taken from RSA-95 

boring number 4, from a sample interval 13 ‘to 15 feet would have a sample ID as follows: 
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4.1.7.3 Ground Water (Hydropunch IITM) 

Groundwater samples will be collected from soil borings using HP11 techniques or from 

open boreholes. HP11 and open borehole samples will be identified by the three digit site 

identification number or the site identification letter, followed by the two digit sequential 

boring number and the designation “HP.” For example, a groundwater sample collected 

using HP11 techniques or from an open borehole from site RSA-98, boring number 3 would 

have a sample ID as follows: 

. 

09803-HP 

4.1.7.4 Quality Assurance/Quality Control 

QC samples will include duplicates, trip blanks, and field splits. Split samples will be sent 

to South Atlantic Division Laboratory, Marietta, Georgia, for analysis and will be designated 

as a split from a particular location. QC samples are denoted by adding a lower case 

character extension to the end of the Sample ID. A hyphen “-I’ must precede the extension. 

The extensions are as follows: 

Extension Description 

-a 

-b 

-C 

field duplicate 

field split (to quality assurance laboratory) 

trip blank 

4.2 SITE-SPECIFIC SAMPLING PLANS AND RATIONALE ” 

This section presents a brief history of the use of each site as it relates to the development 

of a contaminant release scenario. These site-specific scenarios provide the rationale for 

a focused sampling plan. All the sites are located in the Thiokol North Plant Area and 

either currently has or previously had an indoor solvent degreaser/distillation unit. Tables 

and figures are provided to summarize and illustrate each site’s sampling plan. 
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4.2.1 RSA-94 

.. RSA-94 is located inside the central portion of Building 7625 and consists of an active 

solvent degreaser/distillation unit within a concrete pit. Surface soils, subsurface soils, and 

shallow groundwater underlying the pit have been determined to be at the greatest risk for 

contamination. Sampling activities proposed for this site include collecting soil gases using 

PETREX passive soil gas collectors, collecting subsurface soil samples from soil borings, and 

collecting groundwater samples using a HP11 or bailer. All sample locations are shown in 

Figure 4-2. 

To help determine if the shallow water table is a transport means for volatile organic 

contamination, six PETREX passive soil gas collectors, SG-094-01 through SG-094-06, will 

be placed around the outside perimeter of Building 7625. To determine if any solvent 

releases have occurred from the sewer system, three passive soil gas collectors, SG-094-07 

through SG-094-09, will be placed in the soils overlying the sanitary sewer line where it exits 

the building. In addition, three collectors, SG-094-10 through SG-094-12, will be placed in 

close proximity to a sump leading to the sewer on the northern end of the building. 

Following evaluation of soil gas data, soil borings 09401 through 09406 will be advanced to 

the water table in the locations shown in Figure 4-2, unless the soil gas data determines that 

other locations are more appropriate. The soil borings will be placed along the outside 

perimeter of Building 7625 to determine the impact to vadose zone soils. As described in 

Section 4.1.3, samples will be collected from three depth intervals and submitted for VOC 

analysis. In addition, one representative soil sample will be collected from just above the 

saturated zone for geotechnical analysis. A HP11 groundwater sample will be collected from 

each soil boring and submitted for VOC analysis to determine impact to the water table. 

If a groundwater sample can not be collected at a location with the HPII, then a sample will 

be collected from the open borehole using a bailer (see Section 4.1.4). 

4.2.2 RSA-95 

RSA-95 is located inside the southeast wing of Building 7368 and is the former location of 

a solvent degreaser/distillation unit. Surface soils, subsurface soils, and shallow groundwater 

underlying the unit have been determined to be at the greatest risk for contamination. 

Sampling activities proposed for this site include collecting soil gases using PETREX passive 

soil gas collectors, collecting subsurface soil samples from soil borings, and collecting 

groundwater samples using a HP11 or bailer. All sample locations are shown in Figure 4-3. 
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To help determine if the shallow water table is a transport means for volatile organic 

contamination, nine PETREX passive soil gas collectors, SG-095-01 through SG-095-09, will 

be placed around the southern perimeter of Building 7368. To determine if any solvent 

releases have occurred from the sewer system, three passive soil gas collectors, SG-095-10 

through SG-095-12, will be placed in the soils overlying the sanitary sewer line where it exits 

the building. Following evaluation of soil gas data, soil borings 09501 through 09506 will 

be advanced to the water table in the locations shown in Figure 4-3, unless the soil gas data 

determines that other locations are more appropriate. The soil borings will be placed along 

the southern outside perimeter of Building 7368 to determine the impact to vadose zone 

soils. As described in Section 4.1.3, samples will be collected from three depth intervals and 

submitted for VOC analysis. In addition, one representative soil sample will be collected 

from just above the saturated zone for geotechnical analysis. A HP11 groundwater sample 

will also be collected from each soil boring and submitted for VOC analysis to determine 

impact to the water table. If a groundwater sample cannot be collected at a location with 

the HPII, then a sample will be collected from the open borehole using a bailer (see Section 

4.1.4). 

.=--% 

4.2.3 RSA-96 

F---, 

RSA-96 is located inside of Building 7740 and consists of a closed solvent 

degreaser/distillation unit within a concrete pit. As discussed in Section 3.3, soil and 

groundwater contamination, primarily by TCE, has been documented in the immediate 

vicinity of Building 7740. Sampling activities proposed for this site include collecting soil 

gases using PETREX passive soil gas collectors, collecting subsurface soil samples from soil 

borings, and collecting groundwater samples using a HP11 or bailer. All sample locations 

are shown in Figure 4-4. 

A PETREX soil gas survey will be used as a screening tool to possibly identify areas where 

VOCs, such as TCE, may have been released around Building 7740. Nine PETREX passive 

soil gas collectors, SG-096-01 through SG-096-09, will be placed around the perimeter of 

Building 7740. To determine if any VOCS have been released from the sewer system at the 

building, three passive soil gas collectors, SG-096-10 through SG-096-12, will be placed in 

the soils overlying the sanitary sewer lines where they exit the building. 

Soil borings 09601 through 09606 will be advanced to the water table in the locations shown 

in Figure 4-4, unless the soil gas data determines that other locations are more appropriate. /c‘s, 
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The proposed subsurface soil and groundwater sampling locations will be placed around 

Building 7740 in an effort to determine whether the TCE detected in the groundwater 

beneath the building originated from the immediate vicinity of the building, possibly the 

solvent degreaser/distillation unit, or migrated to the area from an upgradient source. As 

described in Section 4.1.3, samples will be collected from three depth intervals and 

submitted for VOC analysis. In addition, one representative soil sample will be collected 

from just above the saturated zone for geotechnical analysis. A HP11 groundwater sample 

will be collected from each soil boring and submitted for VOC analysis to determine impact 

to the water table. If a groundwater sample can not be collected at a location with the 

HPII, then the sample will be collected from the open borehole using a bailer (see Section 

4.1.4). 

4.2.4 RSA-97 

RSA-97 is located inside the northwest wing of Building 7726 and is the former location of 

a solvent degreaser/distillation unit. The degreaser unit has been removed and the concrete 

pit formerly beneath the unit has been backfilled with gravel and capped with concrete. 

Surface soils, subsurface soils, and shallow groundwater underlying the pit have been 

determined to be at the greatest risk for contamination. Sampling activities proposed for 

this site include collecting soil gases using PETREX passive soil gas collectors, collecting 

subsurface soil samples from soil borings, and collecting groundwater samples using a HP11 
. 

or bailer. All sample locations are shown in Figure 4-5. 

To help determine if the shallow water table is a transport means for volatile organic 

contamination, six PETREX passive soil gas collectors, SG-097-01 through SG-097-06, will 

be placed around the northern outside perimeter of Building 7726. In addition, three soil 

gas collectors, SG-097-07 through SG-097-09 will be placed next to the outside wall 

immediately adjacent to the former location of the degreaser unit. To determine if any 

solvent releases have occurred from the sewer system, three passive soil gas collectors, SG- 

097-10 through SG-097-12, will be placed in the soils overlying the sanitary sewer line where 

it exits the building. Following evaluation of soil gas data, soil borings 09701 through 09706 

will be advanced to the water table in the locations shown in Figure 4-5, unless the soil gas 

data determines that other locations are more appropriate. The soil borings will be placed 

near the northern outside perimeter of Building 7726 to determine the impact to vadose 

zone soils. As described in Section 4.1.3, samples will be collected from three depth 

intervals and submitted for VOC analysis. In addition, one representative soil sample will 
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be collected from just above the saturated zone for geotechnical analysis. A HP11 

groundwater sample will be collected from each soil boring and submitted for VOC analysis 

to determine impact to the water table. If a groundwater sample can not be collected at a 

location with the HPII, then the sample will be collected from the open borehole using a 

bailers (see Section 4.1.4). 

4.2.5 RSA-98 

RSA-98 is located inside the southern end of Building 7346 and includes an active solvent 

degreaser/distillation unit within a concrete pit. Surface soils, subsurface soils, and shallow 

groundwater underlying the pit have been determined to be at the greatest risk for 

contamination. Sampling activities proposed for this site include collecting soil gases using 

PETREX passive soil gas collectors, collecting subsurface soil samples from soil borings, and 

collecting groundwater samples using a HP11 or bailer. All sample locations are shown in 

Figure 4-6. 

To help determine if the shallow water table is a transport means for volatile organic 

contamination, nine PETREX passive soil gas collectors, SG-098-01 through SG-098-09, will 

be placed around the outside perimeter of Building 7346. To determine if any solvent 

releases have occurred from the sewer system, three passive soil gas collectors, SG-098-10 

through SG-098-12, will be placed in the soils overlying the sanitary sewer line where it exits 

the building. Following evaluation of the soil gas data, soil borings 09801 through 09806 will 

be advanced to the water table in the locations shown in Figure 4-6, unless the soil gas data 

determines that other locations are more appropriate. The soil borings will be placed along 

the outside perimeter of Building 7346 to determine the impact to vadose zone soils. As 

described in Section 4.1.3, samples will be collected from three depth intervals and 

submitted for VOC analysis. In addition, one representative soil sample will be collected 

from just above the saturated zone for geotechnical analysis. A HP11 groundwater sample 

also will be collected from each soil boring and submitted for VOC analysis to determine 

impact to the water table. If a groundwater sample cannot be collected at a location with 

the HPII, then the sample will be collected from the open borehole (see Section 4.1.4). 
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4.3 ADDITIONAL SITE INSPECTION ACTIVITIES 

If contaminants are found in either the soil or groundwater during the initial site inspections 

of RSA-94, 95, 97, and 98, then additional site inspection activities may be warranted to 

further characterize the nature and extent of the contamination at the sites. This section 

describes additional site inspection activities which may be conducted at a site, if such 

activities are deemed necessary. The activities’ proposed in this section are not appropriate 

for the RSA-96 site, because groundwater contamination has already been confirmed at the 

site. The purpose for including these additional site inspection activities is to allow these 

activities to proceed without having to generate a new work plan. It should be noted, 

however, that the actual type, location, and number of additional samples needed at a site 

will be decided jointly between the U.S. Army Missile Command, USACE, EPA and 

ADEM. 

4.3.1 Drilling and Soil Sampling 

If additional site inspection activities are needed at a site, then an additional soil boring or 

additional soil borings may be completed in the overburden at the site using the methods 

described in Section 4.1.3. Two soil samples will be collected from each soil boring and 

analyzed for VOCs by SW-846 Method 8260. One of the two soil samples will be collected 

near the surface (O-l foot depth) and other will be collected at depth to delineate the 

possible vertical extent of the contamination. Air monitoring and decontamination 

procedures are described in Sections 4.1.5 and 4.1.6, respectively. IDW management is 

described in Section 5.5. 

4.3.2 Hvdropunch Groundwater Sampling 

A groundwater sample will collected from each additional soil boring using a HP11 sampler, 

as described in Section 4.1.4. The groundwater sample will analyzed for VOCs using SW- 

846 Method 8260. 

4.3.3 Shallow Bedrock Well Installation 

It may be necessary to install one or more shallow bedrock monitoring wells at a site that 

is determined to need additional site inspection activities. Each well will be completed 

approximately 15 feet into the bedrock and have a protective surface casing installed to 
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prevent contamination in the overburden from spreading into the underlying bedrock. A 

well will be completed as an open-hole bedrock well if the bedrock is competent enough to 

support an open borehole and yields low turbidity groundwater samples. Otherwise, the well 

will be completed as a double-cased well by constructing a “typical” 2-inch I.D. PVC 

monitoring well inside the open borehole. Figure 4-7 shows the typical construction of an 

open-hole bedrock well. Figure 4-8 shows the typical construction of a double-cased 

bedrock well. The procedures that will be used for installing a shallow bedrock monitoring 

well at a site are described below. Well development procedures and groundwater sampling 

methods for monitoring wells are- described in Sections 4.3.4 and 4.3.5, respectively. Air 

monitoring and decontamination procedures are described in Sections 4.1.5 and 4.1.6, 

respectively. IDW management is described in Section 5.5. 

The shallow bedrock monitoring wells will be completed with a truck-mounted drill rig using 

HSA and air-rotary drilling techniques. When using air-rotary techniques, the air from the 

compressor on the rig will be filtered to prevent oil from the compressor from being 

introduced into the subsurface. 

Protective surface casing will be installed according to the following procedures: 

n, 
l Drilling and soil sampling in the overburden will be performed using HSA drilling 

techniques. Drilling will be performed using &inch I.D. augers which will create a 12- 

inch diameter borehole. Two soil samples will be collected from the overburden and 

analyzed for VOCs by SW-846 Method 8260. One of the two soil samples will be 

collected near the surface (O-l foot depth) and other will be collected at depth to 

delineate the possible vertical extent of the contamination. 

0 Once auger refusal is encountered at the top of the bedrock, a 7 7/8-inch diameter 

air hammer will inserted through the auger stem and used to drill an approximately 

3-foot to 5-foot socket into the bedrock. 

a A 6-inch I.D. Schedule 80 PVC casing will then be lowered to the bottom of the 

borehole. Grout will be pumped into the annular space via the tremie method from 

the bottom of the borehole to the ground surface. The cement/bentonite grout will 

be comprised of potable water, Portland Type I cement and 3-5 % bentonite powder 

by weight. 
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l After allowing a minimum of 24 hours for the grout to set, HQ coring (3.8-inch O.D.) 

will resume into the bedrock to a termination depth of approximately 15 feet into 

” bedrock. A decision will then be’made whether to complete the well as an open-hole 

bedrock well or as a double-cased well. 

l If the well is completed as an open-hole bedrock well, then the well will be 

completed by installing an 8-inch I.D. steel locking protective cover and constructing 

a 3-foot square by 6-inch thick concrete pad around the well. Identically keyed locks 

will be provided for all wells. 

If it is determined that a double-cased well will be constructed, then the corehole will be 

reamed to approximately 6 inches using a 5 7/8-inch diameter air hammer. The monitoring 

well will be constructed in the 6 inch borehole. All monitoring well screens and casings 

installed in the bedrock will be 2-inch I.D., Schedule 40 PVC. Screens will be 10 feet in 

length, have a O.OlO-inch slot size, and be placed in the upper 15 feet of the bedrock 

aquifer. All well materials will be new, and are to be delivered to the site in factory 

packaging. Well materials will be decontaminated by steam cleaning prior to installation. 

Each well will be installed according to the following procedures: 

Measure and record the lengths of ail screen, riser pipe sections, and bottom plugs. 

Assemble the well screen, bottom plug, riser pipe and centralizers, and lower the well 

to the target depth. 

Install washed silica filter sand via the tremie method using potable water. The 

depth of the filter pack will be frequently monitored using the tremie pipe and 

verified using a ‘decontaminated stainless-steel tag bar. The filter pack will be 

installed to extend approximately 2-feet above the top of the screen. 

Install a l-foot-thick layer of very fine silica sand via the same method. 

Install a minimum 2-foot-thick bentonite pellet seal above the fine sand via the 

tremie method using potable water. The bentonite seal will be emplaced slowly and 

will be allowed to hydrate for a minimum of 8 hours, or per manufacture’s 

instructions, whichever is longer, prior to the emplacement of grout. 
, (_ /, ). ,_ .T I’._$.%’ % . ,1’ . 
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a Grout will be pumped via the trernie method from the top of the bentonite seal to 

within two feet of ground surface with cement/bentonite grout (potable water, f-4 

Portland Type I cement and 3-5% bentonite powder by weight). The remaining two 

feet of the annular space will be filled with concrete while constructing the pad. 

0 A temporary locking cap will be installed to secure the well prior to surface 

completion. 

0 After allowing the grout to set a minimum of 24 hours, the well will be completed 

by installing a S-inch I.D. steel locking protective cover and constructing a 3-foot 

square by 6-inches thick concrete pad around the well. Identically keyed locks will 

be provided for all wells. 

All soil and rock cuttings generated during the monitoring installation activities will be 

containerized in Department of Transportation (DOT) approved 17H 55-gallon drums. The 

drums will be managed as described in Section 5.5. Ultimate disposal of drummed soil/rock 

cuttings will be determined pending analytical results from associated soil and groundwater 

sample. 

Final well construction details will be provided on Ground Water Monitoring Installation 

Detail forms as shown in Appendix B. Upon completion, each well will be developed 

according to procedures described in Section 4.3.4. 

4.3.4 Well Develonment 

Well development will be conducted within two weeks after a well has been constructed but 

no sooner than 48 hours after grouting. Each well will be developed to the fullest extent 

practical to remove sediments or other materials introduced during drilling activities. The 

development process will also augment the filter-pack and borehole wall of the installation 

to minimize infiltration of fine-grained formation materials. 

Development will be accomplished by one or a combination of methods including bailing, 

surging, continuous pumping or air lifting. Field personnel will monitor ground water 

temperature, pH, specific conductivity, and turbidity’ as indicator parameters during the 

development process. Indicator parameters will be recorded approximately every 30 minutes 

during development. A Monitoring Well Development Log (Appendix B) will be completed 
- 
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for each installation that is developed. Development will continue until indicator 

parameters have stabilized and the turbidity has been minimized. Ground water generated 

during development will be containerized in DOT-approved 17H %-gallon drums. ‘IJltimate 

disposal of the drummed development water will be determined pending analytical results 

from the associated groundwater samples and managed as described in Section 5.5. 

4.3.5 Groundwater Samuling 

Groundwater samples will be collected from any shallow bedrock monitoring well that is 

installed. The sampling procedure will consist of groundwater level measurements, field 

monitoring of indicator parameters (groundwater temperature, pH, specific conductivity, and 

turbidity) during well purging, completion of a Field Data Information Log for Ground 

Water Sampling (Appendix B) and collection of groundwater samples for laboratory 

analysis. 

Each well will be purged prior to sample collection to ensure that the samples collected are 

representative of the groundwater quality in the aquifer at each well. The volume of water 
l 

to be evacuated from each well will be calculated in the field; a minimum of three well 

volumes will be purged before sampling can occur. The volume of water to be evacuated 

from each well is calculated using the following equation: 
,. 

V = 0.041 d2h 

where: 

d = diameter of well casing, in inches 

h = height of water column, in feet 

v = volume of water in well, in gallons 

Minimum Purge Volume = V x 3 

The height of the water column in the well is determined by subtracting the depth to water 

from the total well depth. The depth to water will be measured using an electronic water 

level tape. The total well depth will be measured using a stainless-steel tag bar attached to 

a graduated tape. 
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Specific conductance (SC), water temperature, and pH will be measured periodically during 

the well purging process. When the indicator parameters are stable and three well volumes 

have been evacuated, the well will be sampled. SC and temperature are considered 

stabilized if the last three consecutive measurements are within ten percent of the average 

of the last three measurements. The pH is considered stabilized when a variation in 

measurement of +/- 0.2 units is achieved. 

Well purging will be accomplished by pumping or bailing. After each well has been purged, 

ground-water sample collection will occur within three hours. If a well is purged dry before 

three well volumes can be removed, then well purging will be considered complete and the 

well will be sampled following adequate recovery. Groundwater samples will be collected 

from the top of the water column using a disposable teflon bailer. Sample containers will 

be filled directly from the bailer. VOA vials will be filled first. The VOA vials will be filled 

so that a positive meniscus forms above the edge of the container. After the container cap 

is tightened, the vial will be inverted and gently tapped in order to check for air bubbles. 

If bubbles appear, the cap will be removed and another meniscus formed before recapping 

the vial. This method will be repeated until no air is contained in the vial. The samples 

will be labeled, stored, and transported as described in Section 5.0 and Appendix A. 

Monitoring well purge water will be placed in DOT approved 17H %-gallon drums at the 

well head. The drums will be sealed and labeled and handled as described in Section 5.5. 

Ultimate disposal of drummed purge water will be determined pending analytical results 

from the associated groundwater sample. 
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5.0 SAMPLE HANDLING AND ANALYS!S p&O@AA$ 

/ This section describes ‘the: sample handlingand analysis program for all geotechnical and 

environmental samples and includes the analytical program, sample handling, 

documentation, and containment of wastes. The number of each type of chemical analysis 

to be conducted is presented in Table 5-l. 

5.1 GEOTECHNICAL TESTING PROGRAM 

The geotechnical testing program will be conducted in general accordance with standards 

of the ASTM. These procedures are recognized as the basis for uniformity and consistency 

in the geotechnical engineering profession. Physical parameters including moisture (ASTM 

D-2216), Atterberg limits (ASTM D-4318), and grain size (ASTM C-117, ASTM C-1136) 

will be determined in accordance with these procedures. 

The moisture content of soils is an indicator of various physical properties, including 

strength and compressibility. Samples obtained for moisture analysis are weighed and then 

oven-dried at a temperature of 110 degrees Celsius. The samples are reweighed after 

drying, and the moisture content is calculated by dividing the weight of the evaporated water 

by the *eight of the dried sample. 

Representative samples will be subjected to Atterberg limits testing to determine the soil’s 

plasticity characteristics. A layer of at least six inches in thickness of fine grain material 

must be encountered. The plasticity index (PI) is the range of moisture content over which 

the soil deforms as a plastic material. It is bracketed by the liquid limit (LL) and the plastic 

limit (PL). The liquid limit is the moisture content at which the soil becomes sufficiently 

“wet” to flow as a heavy viscous fluid. The PL is the lowest moisture content at, which the 

soil is sufficiently plastic to be manually rolled into threads l/8” diameter. 

The grain size distribution of soil particles in a sample is an indicator of certain physical 

properties including permeability, compaction characteristics, liquification characteristics as 

well as numerous other engineering parameters. The distribution of grain size greater than 

75 microns may be determined through successive sieving of the dried soil and washing over 

a #200 sieve screen. 
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5.2 ANALYTICAL TESTING PROGRAM 

-- 
All analytical fractions, parameters, and methods are those of USEPA document SW-846. 

The analytical fraction includes VOCs. The organic compounds used in the degreaser units, 

TCE and 1,&l-TCA, are VOCs. 

5.2.1 Field Screening 

Field screening for temperature, pH, and SC of aqueous samples will be conducted. Field 

screening for volatile vapor will be conducted on subsurface soils using a OVA or HNu. 

This screening instrument semi-quantitatively indicates total volatile organic vapor 

concentrations. Detailed information on the OVA and HNu procedures are provided in 

Appendix A, Section 4.3. 

To field screen aqueous samples for temperature, the analog thermometer is cleaned and 

inspected for cracks and gaps in the liquid. The thermometer is then immersed in the 

sample and swirled in the liquid so that the thermometer bulb is completely covered by the 

sample. The thermometer remains in the sample until the temperature reading stabilizes, 

typically for no more than one minute. The temperature is read directly off the instrument 

in degrees Celsius or Fahrenheit to the nearest 0.5 degree. These data are recorded in the 

field log book and on the Field Data Information Log for Groundwater Sampling (Appendix 

W. 

To field screen aqueous samples for pH, the pH meter is inspected and is allowed to 

equilibrate to ambient temperatures. The instrument is calibrated (as described in Section 

3.2.2 of Appendix A), and the probe is rinsed with tap water. On non-temperature 

compensating instruments, the temperature setting must be tuned to the sample 

temperature. The probe is then simply inserted into the sample so that the sensing area is 

fully covered by the sample. The pH values are sensed instantaneously by the instrument 

and are read directly off the analog or digital scale (to f 0.1 pH units), as the log (to the 

base 10) of the hydrogen ion concentration of the sample. These data are recorded in the 

field log book and on the Field Data Information Log for Groundwater Sampling (Appendix 

9. 

To field screen aqueous samples for SC, the analog meter is inspected for cracks and is 

allowed to equilibrate to ambient temperatures. The instrument is then calibrated (as - 
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described in Section 3.2.2 of Appendix A), and the probe is rinsed with deionized water. 

On instruments that are not temperature compensating, the temperature setting must be 

tuned to the approximate temperature of‘the sample. The probe is then Simply inserted into 

the sample so that the sensing area is fully covered by the sample. The SC value is sensed 

instantaneously by the instrument and is read directly off the analog or digital scale, as 

micromhos per centimeter. For results less than 1000 micromhos/centimeter, the values are 

read to the nearest 10 units; for results greater than 1000 micromhos/centimeter, the values 

are read to the nearest 100 units. These data are recorded in the field log book and on the 

Field Data Information Log for Groundwater Sampling (Appendix B). 

Soil volatile vapor headspace screening will be conducted in the following manner with a 

calibrated OVA or HNu: 

(1) soil is placed in a clean 16 ounce jar, so that the jar is about half-filled; 

(2) the jar is sealed with aluminum foil and a tight rubber band; no holes will be allowed 

in the foil cap, and the foil shall be tight against the mouth of the jar; 

(3) the organic vapor in the soil is brought to equilibrium with the headspace in the jar 

for a period of about 15 minutes at a temperature of between 68 and 90°F ; 

(4) following the 15 minute period, the headspace is sampled with an OVA or HNu in 

survey mode, by piercing the aluminum foil cap with a small hole, and inserting the 

OVA or HNu tip into the headspace. The volatile vapor concentration is read 

directly off the analog scale of the OVA or HNu. Operating procedures for the 

OVA or HNu are described in Section 4.3.5 of Appendix A. 

These data are recorded in the field log book and on the Headspace Analysis Form 

(Appendix B). No background value corrections are made for these jarred headspace 

readings. Other readings made in ambient air will be corrected for the background 

concentrations. 
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5.2.2 Laboratorv Analvsis of Soil Samples 

Soil samples to be analyzed for all suspected contaminants by Savannah Laboratories, 

Savannah, Georgia, using SW-846 methodologies. The analytical methods and holding times 

for all parameters are listed in Table l-l of Appendix A. 

5.2.3 Laboratory Analysis of Groundwater Samnles 

Groundwater samples to be analyzed for all suspected contaminants by Savannah 

Laboratories, Savannah, Georgia, using SW-846 methodologies. The analytical methods and 

holding times for all parameters are listed in Table l-l of Appendix A. 

5.2.4 Data Qualitv Obiectives 

Data Quality Objectives (DQOs) are defined as an integrated set of thought processes which 

define data quality requirements based on the intended use of the data. DQOs are 

necessary in obtaining sufficient data of known defensible quality for the intended use. This 

process will assist in determining the appropriate quantitation, detection, and reporting 

limits, analytical methods, and sample handling procedures. The DQOs are separated into 

two categories: Screening Data and Definitive Data. A brief description of these data 

categories is provided below. 

52.5 Data Categories 

DQOs are qualitative and quantitative statements that specify the quality of the data 

required to support decisions during remedial response activities (EPA, 1993). The required 

quality of the analytical data to be collected is dependent on the use of the data. EPA has 

defined two data categories as described below: 

l Screening Data with definitive confirmation - Field screening using portable 

instruments, such as an organic vapor analyzer and sample collection methods such 

as HP II sampling and soil gas surveys, from which data are generated using rapid 

less precise methodologies with less rigorous sample separation. Ten percent of the 

screening data are confirmed using analytidal methods and quality assurance 

(QA)/QC procedures associated with definitive data; 
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l Definitive Data - Analyses performed in a laboratory using rigorous analytical 

methods, such as EPA approved referenced methods. These analytical 

methodologies produce tangible raw data which may be generated on- or off-site, so 

long as the QA/QC requirements are satisfied. These methodologies may or may 

not utilize CLP protocols, which require stringent QA and QC procedures, 

documentation, and data validation. For the data to be defimtive, either analytical 

or total measurement error must be determined.. 

52.6 Data Management and Evaluation 

All data are generated and reduced following protocols specified in laboratory Standard 

Operating Procedures (SOPS). Where applicable or appropriate, the organic analyses will 

be evaluated with respect to the EPA CLP “National Functional Guidelines for Organic 

Data Review” (EPA, 1994a) and the inorganic analyses will be evaluated with.respect to 

EPA CLP “National Functional Guidelines for Inorganic Data Review” (EPA, 1994b). 

5.3 SAMPLE PACKAGING AND SHIPMENT. 

Samples are packed for shipping in a protected and controlled environment to insure sample 

integrity. Samples are packed in individual “ziplock” baggies followed by wrapping in bubble 

wrap or Styrofoam packing to prevent breakage during shipment. The samples are cooled 

to 4 degrees Celsius by enclosing several bags of ice securely in double “ziplock” baggies. 

These measures are taken to prevent heating of samples during shipment which may 

accelerate decomposition and volatilization of contaminants. Sample security is monitored 

by securely taping the cooler, with two signed and dated custody seals placed across the seal 

of the lid. The sample coolers with associated documentation enclosed will be shipped via 

overnight express carrier to the laboratory. A copy of the shipping bill is retained by Rust 

and becomes part of the sample custody documentation. Concurrent with shipping, the 

sampler calls the laboratory to confirm the shipment and arrival. 

5.4 SAMPLE DOCUMENTATION AND TRACKING 

Sample collection and sample custody are designed so that field custody of samples are fully 

and continuously documented. These procedures provide complete identification and 

documentation of the sampling event from shipment of sample bottleware, through sample 

collection, to receipt of the samples by the contracted laboratory. When used in conjunction 
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with the laboratory’s custody procedures and the sample bottleware documentation, these 

procedures establish full legal custody and allow complete traceability of sample history. n 

54.1 Field Records 

Field records of equipment calibrations, daily activities, drilling activities, and all physical 

data will be collected on designated forms. The forms will be maintained for the life of the 

project and will be included in the SI report. The detailed description of records kept in 

the field are discussed in detail in Section 1.5 of Appendix A. An example of all forms 

utilized for this project can be found in Appendix B. 

5.4.2 Chain-of-Custodv Procedures 

Information regarding sample analysis is recorded on the custody chain and analytical 

request form (see Appendix B), including sample identification, sampling time and date, 

location of sampling point, sampling personnel, and analytical parameters. This form is 

packed with the samples. A copy of this form is maintained in the project files. 
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5.5 CONTAINMENT AND DISPOSAL OF INVESTIGATION DERIVED WASTjES 

5.5.1 General 

All contaminated environmental media and other investigation-derived wastes generated 

during on-site investigations will be managed in accordance with “EPA Region IV RCRA 

Guidance: Management of Contaminated Media”, August 1992. The Region IV guidance 

sets forth procedures for the proper management of contaminated environmental media 

produced and/or managed during the investigation and remediation of hazardous waste 

sites. 

EPA guidance suggests the following ‘scenarios by which a contaminated environmental 

medium is subject to regulation under Subtitle C of RCRA. First, EPA’s contained-in policy 

requires that contaminated environmental media which contain a listed hazardous waste be 

managed as if the media themselves were hazardous waste. Second, any residue or 

contaminated soil, water, or other debris resulting from the cleanup of a spill into or on the 

land or water of a P- or U-listed waste is itself a hazardous waste. However, once these 

media are decontaminated, they no longer meet the listing and are therefore not a listed 

hazardous wastes. Furthermore, these decontaminated media are not subject to RCRA 

Subtitle C regulation if the contamination resulted from a characteristic hazardous waste 

and the medium itself previously exhibited one or more of the characteristics of hazardous 

waste. 

IDW at RSA will be handled in a manner that is protective of human health and to prevent 

any cross or re-contamination of the point of origin or area surrounding that point. Each 

type of IDW (soil cuttings associated with monitoring well installations, well development 

water, purge water, decon water) generated from a site will be containerized separately. In 

addition, IDW from each borehole or monitoring well, will be containerized separately. 

Soil cuttings from any soil boring that will not be converted to a monitoring well will be 

used to backfill the associated borehole as described in Section 4.1.3. 

Following the containerization of the IDW in a DOT-approved 17H 55-gallon drum, it will 

be labeled with the location, date of generation, personnel responsible, the contents 

(source), and a unique inventory number using indelible ink. Filled drums will be 
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maintained at the point of origin pending analytical results. A record of the drums and their 

contents will be completed and will be included in the logbook. R-%5 

The soil IDW will be characterized for disposal by the analytical samples collected from the . 

same monitoring well boring which generated the cuttings. This procedure is expected to 

provide the most conservative characterization since the aliquot submitted for chemical 

analysis will be selected based on field screening results (i.e., elevated OVA or HNu 

measurements). Therefore, the aliquot selected for analysis and characterization should 

contain a contaminant concentration equal to, or greater than the remainder of the soil from 

that boring. The purge water will also be characterized by the analytical samples collected 

from the monitoring well which generated the purge water. Field screening results will not 

be utilized to select the most representative sample; however, the homogeneity of the media 

suggest that the results from the laboratory sample will adequately characterize the purge 

water. The decon water will be characterized by a sample to be collected following the 

containerization of the decon fluids. If more than one drum is required to containerize a 

sites’ decon fluids, then a composite of all drums will be used for characterization. 

Analytical parameters will be chosen for each site based on results of previous investigations 

and knowledge of activities conducted at each site. 

All hazardous waste management activities, including container management, will be 

performed in accordance with Alabama Hazardous Waste Regulations Division 14 Parts 

33514-2-Ol(2) and 335-14-3-03. Manifesting requirements, to include the completion of 

ADEM’s Solid/Hazardous Waste Determination Form, requirements will be the 

responsibility of the MICOM Environmental Office. All waste, both hazardous and non- 

hazardous, will be granted the appropriate approvals prior to movement from the point of 

origin. 

5.5.2 Soil IDW 

Soil that has no contaminant levels above the detection limits will be handled as non- 

regulated and disposed at the discretion of RSA. Soils with contaminants detected, but 

which are determined to be non-hazardous, will be disposed of at either RSA’s permitted 

dry trash landfill or a permitted Subtitle D facility such as the Valley View Sanitary Landfill 

in Stevenson, Alabama, depending. on the presence or concentration of the contaminants. 

Should soils be determined to be a hazardous waste as defined in Title 40 of the Code of 

Federal Regulations (40 CFR) Part 261, the drums will be appropriately re-labeled and 
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relocated to a hazardous waste accumulation area on i;he installation pending disposal. 

When possible, the accumulation area will be the site where the IDW was generated. The 

drummed soils will be disposed of at the permitted Subtitle C facility located at Emelle, 

Alabama, (or a similar permitted facility) within 90 days of the date of waste generation, 

pending approval by the Alabama Department of Environmental Management (ADEM). 

A flow chart showing the lifecycle of the soil cuttings derived from the investigation is 

presented as Figure 5-1. 

5.53 Water IDW 

The aqueous IDW (well development water, purge water and decon water) will be handled 

in the same manner due to their similar nature. The initial containment, labeling, and 

storage awaiting laboratory results will be the same as presented above for the soil IDW. 

Flow charts showing the lifecycle of the purge and decontamination water IDW are 

presented as Figures 5-2 and 5-3, respectively. Purge and/or decon water determined to be 

non-hazardous will be discharged to the on-site POTW (as allowed by permit conditions). 

Should the aqueous IDW be determined to be a hazardous waste as defined in 40 CFR Part 

261, the drums will be appropriately re-labeled and relocated to a hazardous waste 

accumulation area on the installation pending disposal. The waste will be profiled for 

treatment at the permitted incinerator at Sauget, Illinois, (or a similar permitted facility) 

within 90 days of the date of waste generation. 

5.5.4 Other 

Other investigation by-products to include nylon line, polyethylene sheeting, paper products, 

and PPE such as tyveks and disposable gloves will be determined to be hazardous or non- 

hazardous by evaluating the analytical results from the media sampled at the site where the 

by-products were generated. Non-hazardous by-products will be handled as general debris 

and will be disposed of at either RSA’s permitted dry trash landfill or the Valley View 

Sanitary Landfill in Stevenson, Alabama, depending on the presence or concentration of the 

contaminants. By-products generated at a site where a known hazardous media was 

sampled will be disposed of at a permitted Subtitle C facility. 
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6.0 PROJECT MANAGEMENT 

This section will present the Project Team and the Project Schedule and will include the key 

project management and field sampling team members, and the anticipated schedule for the 

various activities and deliverables. In addition this section will outline the reporting 

requirements and provide information on how this project will support the existing 

Community Relations Plan (CRP). 

6.1 PROJECT TEAM 

Rust personnel and their subcontractors will make up the project field team (Figure 6-l). 

The Rust portion of the team is comprised of the project manager, field manager, task 

manager, quality assurance manager, and field staff which is generally a geologist or 

engineer and a technician. Resumes of key Rust project team members are provided in 

Appendix C. 

The focal point of the Project Team will be the Project Manager, Mr. George R. Overby. 

Mr. Overby will be responsible for all day to day aspects of the project, both administrative 

and technical. 

The Task Manager will be Mr. Charles Gorman, P.G.. Mr. Gorman will plan and 

coordinate all field operations and will oversee the preparation of all project documents. 

The Quality Assurance Manager will be Mr. Mark Lancaster. Mr Lancaster will be 

responsible for assuring that the data collected during the SI are being collected in a 

manner which is consistent with the Data Quality Objectives, will oversee the data validation 

process and provide QA reviews for key project documents. 

The Field Operations Manager will be Mr. David Dailey. The Field Sampling Manager will 

be responsible for the coordination of the various field activities associated with the $31. 

These responsibilities include supervising the collection of data, assuring data collection 

procedures are performed in accordance with the TSOW, acting as the Site Health and 

Safety Officer (HSO), and reporting to the Task Manager on a daily basis as to the status 

of the project. The Field Operations Manager will be the key team member to coordinate 

field efforts with RSA personnel. 
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The Regional Health and Safety Supervisor (RHSS) for the project is Mr. Sherman 

Woodson, C.I.H. Mr. Woodson is responsible for administering Rust’s health and safety 

training and medical monitoring program, as described in the SSHP. The RHSS will be 

alerted in the event that site conditions change such that modifications to the field operating 

procedures are required. The RHSS will be available to perform site visit/inspections, if 

warranted. 

6.2 REPORTING REQUIREMENTS 

A variety of report mechanisms will be utilized throughout the SI to facilitate 

communication between RSA, USEPA, USACE, ADEM, and Rust. These.iriclude Daily 

Quality Control Reports (DQCRs), Monthly Progress Reports, Quarterly Meetings, Quality 

Control Summary Reports (QCSRs), and Draft, Draft-final, and Final SI Reports. Each of 

these reports is instrumental in assuring proactive communication between various entities 

involved. 

6.2.1 Dailv Oualitv Control Reuorts 

DQCRs will be submitted at the end of each phase of field activity to the USACE. These 

reports will document field measurements, sample collection and management procedures, 

number of samples collected from each medium, and the number of QC samples obtained. 

Calibration and maintenance of field instruments will also be reported. Deviations from 

standard operating procedures and corrective actions taken will be documented in the 

DQCRs and the Project Manager will be notified immediately. 

6.2.2 Monthlv Progress Reports 

Each month, Rust will submit a progress report to the USACE identifying accomplishments, 

noting deficiencies, and describing corrective actions associated with the project. 

Information from the DQCRs is summarized in the Monthly Progress Reports. Progress 

Reports will be submitted to the USACE Project Manager along with the request for 

payment. The percentage of the contract amount consumed by each task will be identified. 

In the event of schedule changes, an updated schedule in bar chart form will be included 

in the Monthly Progress Report. 
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6.2.3 Proiect Meetings 

Project meetings between the Rust Project Manager, RSA, USACE, and any applicable sub- 

contractors will be held to discuss progress on the RSA SI and to conduct a technical review. 

Available analytical data and field observations will be reviewed at this time and the need 

for reassessment of forthcoming field activities may be discussed. 

6.2.4 Qualitv Control Summarv Revort 

After field activities are completed, DQCRs will be compiled and summarized in the QCSR. 

Analytical results will be reviewed in accordance with appropriate EPA Data Evaluation 

Guidelines (EPA, 1989), National Functional Guidelines for Organic Data Review (1994a) 

and National Functional Guidelines for Inorganic Data Review (1994b) and evaluated with 

respect to the corresponding QC samples and reported within 30 days of receiving the data. 

Laboratory QC samples include blanks, matrix spikes, and surrogates. Field QC samples 

include duplicates, trip blanks, and split samples. The QCSR will contain the analytical data 

pertaining to field samples and the corresponding QC samples. 

The report will be issued as a draft to the USACE-Savannah and RSA. The review period 

is anticipated to be 30 days, at which time all comments will be responded to, resolved, and 

incorporated into the Final as necessary. The Final QCSR will be delivered within 30 days. 

6.2.5 Draft. Draft-final. and Final SI Revorts 

Concurrent with data evaluation, the Draft SI Report will be prepared under the direction 

of the Project Manager, who assigns report tasks to Rust personnel as a function of their 

expertise. The report is then assembled and edited by the Project Manager and is reviewed 

by a senior level scientist. The Draft SI Report will then be submitted for review to 

USACE, ,RSA and the Army Environmental Center @EC). 

Upon completion of the review, the comments will be responded to and resolved, and the 

SI Report will be revised as necessary. Within 35 days, a Draft-final will be submitted for 

final comments to all recipients of the Draft SI Report plus the appropriate State and 

Federal Regulators. Rust will respond to the final comments within 35 days, and the 

appropriate changes will be incorporated into the Final SI Report which will be re-submitted 

to all reviewers. 
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6.3 COMMUNITY RELATIONS 

Each version of the SI Report will provide a section which details all Community Relations 

issues which are encountered during the life of the project. These Community Relations 

issues will involve coverage of environmental concerns at RSA by the media (i.e., 

newspaper, television, radio) as well as other investigation associated issues which arise 

during the project. This support to Community Relations will be coordinated with the 

advise and consent of the RSA Public Affairs Officer. In addition, if Technical Review 

Committee (TRC) meetings or Remedial Action Boards (RAB) are necessary, Rust will 

support USACE and RSA with matters associated with this investigation. 

6.4 PROJECT SCHEDULE 

The Project Schedule is provided in Figure 6-2. The schedule focuses on the major 

milestones associated with the project such as initiation and completion of field activities, 

deliverables, and agency review periods. A chronology of activities and a list of deliverables 

is provided below. 

6.4.1 Chronologv of Activities f--N 

This section provides a chronology of activities that will be performed in conjunction with 

the investigation and reporting efforts for this project. Specifically, the work plan will be 

submitted as a draft on October 20, 1995. Subsequent to receipt, consideration and 

incorporation of draft and draft final review comments, the Final SI Work Plan will be 

submitted. Upon approval of the work plan by all reviewers, the field activities schedule will- 

be finalized and initiated. The non-intrusive field activities will be conducted in June 1996, 

so that a more focused intrusive field effort can be conducted. The results of the non- 

intrusive activities, including the soil gas survey, will be considered in finalization and 

performance of the intrusive field activities. Following the field activities the data will be 

incorporated into the Draft, Draft Final, and Final SI Reports. 
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6.4.2 List of Deliverables 

As described in Section 6.2, numerous deliverables will be submitted throughout the 
completion of the SI. The deliverables are listed below for convenience. 

l Daily Quality Control Reports 
0 Monthly Progress Reports 
a Project Meeting Notes 
l Quality Control Summary Reports 
l Draft, Draft Final and Final SI Reports 
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l.0 INTRODUCTION 

1.1 OBJECTIVES OF THE PLAN 

This document defines the Health and Safety considerations for the Site Inspection (SI) field 

activities to be conducted at sites RSA-94, 95, 96, 97, 98 at Redstone Arsenal (RSA) in Madison 

County, Alabama. Rust Environment & Infrastructure (Rust) personnel will provide technical 

oversight for the field activities on behalf of the U.S. Atmy Corps of Engineers (USACE). This 

document is required by the USACE Contract, Rust policies and procedures, and Occupational 

Safety and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1910.120. All 

Rust personnel and their subcontractors will be familiar with the information contained in this Site 

Safety and Health Plan (SSHP). 

1.2 PLAN DEVELOPMENT 

The AtchitectEngineer (AE) Project Manager (PM) must not allow work to begin until this SSHP 

has been approved by the USACE and provided to all field personnel. Before work area entry, 

all site personnel and visitors must attend a site-specific briefing session, to be conducted by the 

Rust Site Health and Safety OfGcer (HSO), on the potential site hazards and specific requirements 

of this SSHP. 

Drilling subcontractors will be responsible for developing and implementing a plan for establishing 

health and safety procedures for all drilling operations and associated tasks as defined in 29 CFR 

1926 (Construction Industry Standards). Drilling safety procedures are discussed in Section 10.3. 

In addition, all site personnel and visitors requesting entry into the contamination reduction and 

exclusion zones must provide the Contracting Officer with a written statement documenting full 

compliance with 29 CFR 1920.120. 

All site investigation activities and health and safety documents required by this scope of work . 

(described in Section 3.0) shall comply with and reflect, as a minimum, the following regulations 

and appropriate guidance publications: 
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1. Federal Acquisition Regulation (FAR) Clause 52.236-13: Accident Prevention. n. 

2. USACE, Safety and Health Requirements Manual, EM 385-l-l (latest revision). 

3. OSHA Construction Industry Standards, 29 CFR 1926, and General Industry Standards, 29 

CFR 1910; especially 29 CFR 1910.120-“Hazardous Waste Site Operations and Emergency 

Response”. 

4. NIOSH/OSHA/USCG/EPA, “Occupational Safety and Health Guidance Manual for 

Hazardous Waste Site Activities”, October 1985. 

5. Department of Army Regulations ER 385-l-92, 18 March 1994. “Safety and Occupational 

Health Document Requirements for Hazardous, Toxic, and Radioactive Waste (HTRW) and 

Ordnance and Explosive Waste (OEW) Activities. ” 

6. Department of the Army Pamphlet, Chemical Accident or Incident Response and Assistance 

(CAIRA) Operations. - 

7. Department of Army Regulation, AR 200-l. 

Enhancement. ” 

‘Environmental Protection and 

8. Other applicable Federal, State, and local safety and health requirements. 

NOTE: REFER TO APPENDIX A OF THIS DOCUMENT FOR EMERGENCY 

CONTACT NUMBERS 

1.3 FACILITY BACKGROUND, LOCATION, AND SITE DESCRIPTIONS 

1.3.1 7 

RSA is evaluating past hazardous waste management practices at its facility. These studies are 

being performed in accordance with the requirements of the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA). Approximately 200 known or potential 
.-. 
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solid waste management units (SWMUs) have been identified. The USACE, Savannah District, 

on behalf of RSA, is contracting for the required work. This document outlines the site health 

and safety procedures associated with the SIs at the five locations. The SIs are being conducted 

to determine if additional investigations will be necessary, or if recommendations for no further 

action can be made. 

1.3.2 Location 

RSA is a U.S. Army facility located in Madison County, Alabama (Figure l-l). RSA occupies 

approximately 38,ooO acres. It is bounded on the north and east by the City of Huntsville, on the 

southwest by Wheeler National Wildlife Refuge (WNWR), on the south by the Tennessee River 

Valley Authority (TVA) property and the Tennessee River, and on the west by agricultural, 

residential and light industrial areas (Figure l-2). 

1.3.3 w 

This section presents information on the physical setting and previous use of each of the sites, 

which along with the data from any previous investigations can help determine the types of 

contamination that may be present at each site. The general locations of the sites are shown in 

Figures l-3 and l-4. 

1.4 RSA-94 (SOLVENT DEGREASERKTILL) 

RSA-94 is a solvent degmaser/still unit located inside Thiokol’s North Plant Building 7625 (Figure 

l-5). The solvent degreaser/still system consists of the solvent degreaser/still and concrete pit. 

The solvents reportedly used in this system were trichloroethene (TCE) from 1984 to 1989 and 

1 ,1, 1-trichloroethane (TCA), from 1989 to present. There have been no documented releases of 

solvents from this site. 

1.5 RSA-95 (SOLVENT DEGREASERKI’ILL) 

RSA-95 is a closed solvent degmaser/still unit located inside Thiokol’s North Plant Building 7368 

(Figure l-6) The solvent degreaser/still unit has been removed; however, the concrete pit 
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remains. The solvents reportedly used in this system were TCE from 1984 to 1989 and 1,l ,l- 

TCA, from 1989 until the unit was closed. There have been no documented releases of solvents 

from this site. 

1.6 RSA-96 (SOLVENT DBGREASERW’ILL) 

RSA-96 is a solvent degreaser/stil.l area located inside Thiokol’s North Plant Building 7740 

(Figure l-7). The solvent degreaser/still unit and concrete pit remain but are no longer in use. 

The solvents reportedly used in this system were TCE from 1984 to 1989 and 1 ,l,l-TCA, from 

1989 until the unit was closed. There have been no documented releases of solvents from this 

site; however, previous investigations of nearby RSA-142 have revealed levels of TCE and 

acetone, exceeding 10,000 pg/L, in groundwater in the immediate vicinity of Building 7740. 

1.7 RSA-97 (SOLVENT DEGREASERMILL) 

RSA-97 is a solvent degmaser/still unit located inside Thiokol’s North Plant Building 7726 (Figure 

l-8). The solvent degmaser/still system has been removed and the concrete pit has been backfiied 

with gravel and concrete. The solvents reportedly used in this system were TCE from 1984 to 

1989 and l,l, l-TCA, from 1989 until the unit was closed. There have been no documented 

releases of solvents from this site. 

1.8 RSA-98 (SOLVENT DEGREASEWSTILL) 

RSA-98 is an active solvent degreaser/still unit located inside Thiokol’s North Plant Building 7346 

(Figure l-9). A solvent degmaser/still system and concrete pit are present at the site. In addition, 

an aboveground storage tank is located outside of the building and is designed to be used as a 

temporary storage vessel for solvent in the event that a release occurs from the 

degreaser/distillation unit. The solvents reportedly used in this system were TCE from 1984 to 

1989 and l,l,l-TCA, from 1989 to present. There have been no documented releases of solvents 

from this site. 
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2.0 ORGANIZATION AND RESFONSIBILITIES 

2.1 PROJECT TEAM ORGANIZATION 

Rust personnel and their subcontmctors will make up the health and safety team. The Rust portion 

of the team is comprised of the Corporate Health and Safety Manager (CHSM), the Region Health 

and Safety Specialist (RIBS), the Site Health and Safety Officer (HSO), and the PM. Additional 

assistance will be available as needed through the Chief of U.S. Army Missile Command 

(MICOM) Safety and the MICOM Environmental PM, both located at RSA, and the USACE at 

Savannah, Georgia. 

An organization chart showing the relationships to contractor personnel and the Contracting 

Officer is shown in Figure 2-l. 

2.2 PROJECT TEAM RESPONSIBLITY 

The CHSM is responsible for the development of company safety protocols and procedures 

necessary for field operations and is also responsible for the resolution of any outstanding safety 

issues which arise during site work. The RHSS has overall responsibility for the development and 

implementation of the SSHP. The RHSS shall approve any changes to the SSHP due to 

modification of procedums, newly proposed site activities, and/or unexpected site conditions. The 

HSO, PM, and other Rust personnel on site will have the following responsibilities: 

. . w - The PM is the senior contractor representative on site who reports to 

upper level management and the Contracting Officer. Assigned responsibilities include the 

authority to direct daily site work activities, respond to emergency situations and 

assume total control over all Rust s&e activities. The PM is responsible for the preparation, 

organization and review of the project including the SSHP and the Work Plan, and is 

responsible for the selection, assignment, and conduct of the site organization. The PM 

obtains the necessary site access authorizations, ensures that the appropriate plans are in 

place to support site work activities, briefs field team members, coordinates with 

appropriate regulatory officials, serves as liaison with the Contracting Officer, coordinates 

all activities of site personnel and coordinates preparation of any final reports and 
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supporting documentation. The PM has overall responsibility for the health and safety of F---s. 

Rust project personnel. 

. - This individual reports to the RIBS/PM 

and is responsible for all aspects of site health and safety. He/she has the authority and 

responsibility for stopping site work should activities jeopardize the health and safety of 

workers or the public (If practical, the PM should be consulted before any operation is 

interrupted). Additional responsibilities include conducting daily safety briefings and 

inqections, selecting protective equipment and clothing, control of entry and egress from 

the work area, coordination of the project safety and health program with advisory 

personnel, confitmation of workers’ suitability for performance of activities, monitoring of 

workers for adverse effects of hazardous contaminants, overview of site work hazards, 

enforcement of the requirements of the SSHP, daily inspection of the work site to assure 

compliance with the safety and health requirements, and coordination of medical care. If 

project work activities am being performed simultaneously at numerous sites, each distinct 

site must have a HSO. In this case, the site supervisor would have overall responsibility 

for multi-site health and safety. 

. 
. qect Personnel - All other personnel assigned as *site workers, laborers, 

technicians, equipment operators or other classifications shall be selected based upon the 

specific project requirements as defined by the Work Plan. Project personnel are 

responsible for the conduct of all assigned tasks in a safe manner which complies with the 

SSHP and are responsible for notification of the PM, the HSO or other responsible. 

persoMe in the event of unsafe conditions. 

If work is stopped due to any health and safety concern, immediate attention should be given by 

health and safety personnel, working with the PM and Contracting Officer to identify and correct 

the cause of concern as quickly as possible. Any such incident should be fully documented by the 

HSO in a report to the RHSS and PM. In the event of a work stoppage, USACE must be notified 

as soon as possible, and kept apprised of progress in resolving the incident until normal operations 

are resumed. 
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Subcontractors shall comply with the requirements outlined in the SSHP and in accordance with 

OSHA 29 CFR 1910 and 29 CFR 1926; but, in all cases, subcontractors shall be responsible for 

site safety related to or affected by their own field operations. 
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3.0 PROJECT DESCRIPTION 

Rust has prepared a detailed work plan for the site activities. In summary, the fust stage of this 

effort will include the following: 

0 installation of the soil gas collectors 

0 recover soil gas collectors 

Once the information from the initial investigation is collected the results of the soil gas survey 

will determine the locations for the soil borings. Upon approval, the locations will be staked for 

utility clearance at the beginning of the second field event. The second event will include the 

following: 

l installation of soil borings by drill rig 

l environmental sampling of soil and groundwater 

l management and disposal of IDW 

Once the above tasks are completed, the results will be collected, evaluated, and incorporated into 

the SI Report. If following the evaluation of the results additional site inspection activities are 

required, future investigative activities may include: 

l installation of soil borings by drill rig 

l environmental sampling of soil and groundwater 

l management and disposal of IDW 

l monitoring well installation/sampling 
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4.0 HAZARD ASSESSMENT 

Site history indicates the presence of acetone, l,l,l-TCA, and TCE. In addition to resident 

contaminants of concern, nitric acid, hydrochloric acid, sulfuric acid, isopropyl alcohol, and 

compressed hydrogen will be onsite in support of field activities. These chemicals may present 

skin contact and explosion hazards. Care should be taken to avoid all unprotected contact with 

acids. Compressed hydrogen cylinders must be protected from physical damage and stored in a 

cool, dry, well-ventilated area. Valve protection caps must remain in place unless in use. 

Site personnel may also be exposed to native poisonous plants, animals, and insects. The work 

area will be visually assessed by the HSO for the presence of these dangers. Personnel with 

admitted sensitivities will not be permitted to work in an area identified as containing the above- 

mentioned biological hazards. In the event of an extremely hazardous episode (snake or spider 

bite), the victim will be immobilized and emergency transport will be summoned. 

Site chemicals of concern can affect the body if they are inhaled, come in contact with the eyes 

and/or skin, or are ingested. 

Table 4-l presents a variety of exposure limits applicable to workplace exposure for compounds 

which, according to site history, may be present at several sites. The American Conference of 

Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLVs) for the work 

environment are given for airborne exposures. Three TLV standards are presented, if available, 

for each chemical. The Time Weighted Average (TWA) is the time-weighted average 

concentration for a normal &hour day and a 40-hour work week, to which nearly all workers may 

be repeatedly exposed, day after day, without adverse effect. The Short-term Exposure Limit 

(STEL) is a 15minute time-weighted average exposure that should not be exceeded at any time 

during a work day even if the 8-hour TWA is within the TLV. Exposures above the TLV-TWA 

up to the STEL should not be longer than 15 minutes and should not occur more than four times 

per day. There should be at least 60 minutes between successive exposures in this range. The 

ceiling values (CEIL) refer to the maximum exposure concentration at any duration. 

Also presented are the OSHA Permissible Exposure Limits (PELF,). The PEL values are presented 

either as an 8-hour TWA, 15-minute STEL, or ceiling CEIL limit. The immediately dangerous 
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to life and health (IDLH) value represents a maximum concentration from which one could escape 

within 30 minutes without any escape-impairing symptoms or any irreversible health effects. 

Other relevant health-based information that applies to this health and safety plan or to the 

employee’s right to know is discussed in the toxicity summaries and MSDS for the chemicals of 

concern in Appendix B and C, respectively. General first-aid procedures are presented in Section 

11.4 of this document. Chemical-specific first-aid is discussed in attached MSDS. 
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5.0 POTENTIAL HAZARDS / 

Site history indicates the potential for project personnel to be exposed to acetone, 1 ,l ,l-TCA, and 

TCE. Chemical warfare materials (CWM) are not anticipated to be present at these work areas. 

Exposure to the above-mentioned chemicals of concern may produce contact dermatitis and 

irritation of the eyes, nose, and throat. If splashed into the eyes, severe damage may occur. 

Acute exposures may depress the centml nervous system resulting in such symptoms as headache, 

dizziness, tremors, nausea, and irregular heartbeat. In severe cases, unconsciousness and death 

have been reported. 

The potential for fire and explosion may be present during field operations that use mechanized 

equipment or gasoline or diesel fuel products. Fuel required for portable power equipment will not 

be stored in the access or egress mutes of a work site. Fuel is to be stored in an approved safety can’ 

and never in direct sunlight. Fire extinguishers are to be staged for ready availability near the fuel 

storage location. Smoking or open flames within 50 feet of where flammables are being stored or 

transferred, or when equipment is being fueled is prohibited. The use of powered equipment in dry 

timber or grass areas is a concern due to the potential for spot fires from sparking equipment or 

muffler exhaust. Fire fighting equipment will be staged for ready availability. Static electricity can 

be a source of spurious signals causing the initiation of explosives, flammables or vapors. 
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6.0 ENvmoNMJmT ALMONITORING 

6.1 ORGANIC VAPORS 

The Rust HSO wiIl conduct organic vapor screening with a direct reading instrument (Foxboro 

Organic Vapor Analyzer (OVA) or equivalent Flame Ionization Detector (FID)) during all intrusive 

activities. Since TCE has the lowest published exposure limit of any potential site contaminants, 

the PEL multiplied by the detection sensitivity (50 ppm x 0.54 = 27 ppm) will be used as the 

respirator trigger. If levels are at or above 27 ppm for 15 minutes or more in the breathing zone, 

site personnel must wear half-mask respirators equipped with organic vapor/HEPA combination 

cartridges. For breathing zone concentrations exceeding 270 ppm for 15 minutes or more or upon 

splash conditions, full-face respirators equipped with organic vapor/HEPA combination cartridges 

are mandatory. For concentrations exceeding 540 ppm, site personnel must evacuate work area 

immediately. Upon completion of the evacuation, the Rust HSO must notify the Contracting 

Officer, PM, and the Rust RHSS. 

Exposure Limits 

At or above 27 ppm for 15 minutes or more 
in the breathing zone 

Response Actions 

Exclusion zone personnel will don half- 
mask respirators equipped with organic 
vapor/HEPA combination cartridges 

270 ppm to 540 ppm for 15 minutes or Exclusion zone personnel will don full-face 
more in the breathing zone and/or upon respirators equipped with organic 
splash conditions vapor/HEPA combination cartridges. 

Above 540 ppm Site Evacuation and Notifications. 

6.2 FLAMMABLE VAPORS/OXYGEN 

The Rust HSO will screen the site during intrusive activities with a combustible gas indicator (CGI) 

and oxygen meter. For any flammable concentrations greater than 10% LFL or oxygen 

concentrations less than 19.5 % , site personnel must evacuate the work area immediately. Upon 
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completion of the evacuation, the Rust HSO must notify the contracting officer, PM, and the Rust 

RHSS. 

Exposure Limits 

Plammable Vapor > 10% LEL 

Oxygen Concentration < 19.5 % 

Response Actions 

Site Evacuation and Notifications 

6.3 DUST 

During visibly dusty and/or windy conditions, the Rust HSO will survey airborne particulates with 

a Mini-ram Dust Monitor. If airborne dust concentrations exceed 0.15 mg/m3 for 15 minutes or 

more in the breathing zone, site personnel must don full-face respirators equipped with organic 

vapor/HEPA combination cartridges. If vision is impaired, site personnel must evacuate work area 

until dusty/windy conditions cease. Upon completion of the evacuation, the Rust HSO must notify 

Contracting Officer, PM, and the Rust RHSS. 

Exposure Limits Response Actions 

At or above 15 mg/m3 for 15 minutes or 
more 

Exclusion zone personnel will don full-face 
respirators equipped with organic 
vapor/HEPA combination cartridges 

Impaired vision Site Evacuation and Notifications 

6.4 NOISE 

During the use of all heavy equipment or work near a potential noise hazard(s), the Rust HSO will 

collect sound level measurements. Site personnel must use appropriate hearing protection whenever 

noise levels exceed 85 dBA. If levels exceed 115 dBA, site persome must cease site activity and 

evacuate work area. Upon completion of the evacuation, the Rust HSO must notify Contracting 

Officer, PM, and the Rust RHSS. 
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Ir 

Exposure Limits Response Actions 

At or above 85 dBA Mandatory use of hearing protection 

At or above 115 dBA Site Evacuation and Notifications 
A 
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7.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

7.1 RESPIRATORY PROTECTION 

See Section 6.1 and 6.2 for respiratory personal protective equipment (PPE) requirements for the 

presence of organic vapors and airborne dust in the breathing zone. 

7.2 NON-RESPIRATORY PROTEC17[0N 

At a minimum, nonrespiratory PPE will consist of Tyvek coveralls, neoprene steel-toe boots, and 

chemical-resistant gloves. Work around drill rigs will require the use of eye protection, a hard hat, 

and hearing protection. If wet or free-product conditions am encountered and contact/splash hazards 

exist, Saranex and chemical splash goggles or face shields (8” minimum) coveralls will be worn. 

The following equipment shall be maintained throughout the duration of site work for use in the 

exclusion zone, All items shall be available to site personnel (see following page for level-specific 

PPE). One fue extinguisher (A-B-C Bated) will be required on each drill rig and decon station. 
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Mini-ram Dust Monitor 

Organic Vapor Analyzer (OVA) 

Combustible Gas Indicator/O, Meter 

Sound Level Meter 

Tyvek (Dusty Conditions) 

Saranex (Wet/Splash Conditions) 

Neoprene Boots (Steel Toe/Shank) 

Safety Hard Hats 

Safety Glasses/Chemical Splash Goggles 

Latex Inner Gloves 

Nitrile Outer Gloves 

Work Gloves 

Ear Plugs 

Chain Saws 

Safety Line/Belts 
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. Nylon Rope 
l Fire Extinguisher (A-B-C Rated) 
l Decon Sprayers (2 per decon station) 
. Drink Cooler with electrolyte replenishing liquid (Support Zone) 
. Eyewash Kits (Decon Station) 
l First-Aid Kits (Support Zone) 
. Bloodbome Pathogen Kits (Support Zone) 

During non-intrusive operations, employees must wear clothing suitable for the weather and work 

conditions. 

The following PPE levels have been set for site activities: 

LevelD - For work outside of exclusion zone and any activity inside of exclusion zone 

below required respirator limits. 

Required PPE: Tyvek (optional) 

Hard Hat (for overhead hazard) 

Safety Boots (steel toe/shank) 

Latex Inner Gloves 

Nitrile Outer Gloves 

Ear Plugs/Muffs (Optional) 

LevelC - For work inside exclusion zone within previously indicated respirator limits. 

Required PPE: Tyvek (if coverall not worn) 

Saranex (wet/splash conditions) 

Hard Hat (for overhead hazards) 

Safety Glasses (with half-mask respirator) 

Neoprene Boots (steel toe/shank) 

Latex Inner Gloves 

Nitrile Outer Gloves ’ 

Half-face Respirator 
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Full-face Respirator 

Organic Vapor/HEPA Combination Cartridges 

Ear Plugs/Muffs 
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8.0 HEATSTRESS/COLDSTREsSPROTECTIVEMEASURES r 

8.1 HEATSTRESS 

When the body temperatune rises, the body seeks to dissipate the excess heat. The major disorders 

due to heat stress are heat cramps, heat exhaustion, and heat stroke. Heat cramps are painful spasms 

which occur in the muscles of workers who sweat profusely in the heat and drink large quantities of 

water, but fail to replace the body’s lost salts and electrolytes. 

Heat exhaustion is chamcterized by extreme weakness or fatigue, dizziness, nausea, and headache. 

In serious cases, a worker may vomit or lose consciousness. The skin is clammy and moist, 

complexion pale or flushed, and the body temperature can be normal or slightly higher than normal. 

Treatment consists of rest in a cool place and replacement of body water lost by perspiration. Mild 

cases may recover spontaneously with this treatment. Severe cases may require care for several 

days. There are no permanent effects. 

Heat stroke is caused by the breakdown of the body’s heat regulating mechanism. The skin is very 

dry and hot with a red or bluish appearance. Unconsciousness, mental confusion, or convulsions 

may occur. Without quick and adequate treatment, the result can be death or permanent brain 

damage. Medical assistance should be given quickly. The person should be moved to a cool place. 

Body heat should be reduced artificially by soaking the person’s clothes with water. The following 

steps can be taken to reduce heat stress: 

. Acclimate the body. 

. Drink more liquids to replace body water lost during sweating. 

. Increase salt consumption (salt tablets are not recommended). 
l Wear personal cooling devices. 
0 Wear supplied air suits or respirators equipped with a vortex tube that cools the air being 

supplied. 
l Count pulse rate during a 30-second period as early as possible in the rest break. If the heart 

rate exceeds 110 beats per minute at the beginning of the rest break, shorten the next work 

cycle by one-third and keep the rest break the same. If the heart rate still exceeds 110 beats 

per minute at the next rest break, shorten the following work cycle by one-third. 
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Heat procured by the body and the environmental heat together determine the total heat load. 

Therefore, if work is to be performed under hot environmental conditions, the workload category 

of each job should be established and the heat exposure limit pertinent to the workload evaluated 

against the applicable standard in order to protect the worker exposure beyond the permissible limit. 

The work load category may be established by ranking each job into light, medium, or heavy 

categories on the basis of type of operation: 

1. light work (up to 200 kcal/hr or 800 Btu/hr): e.g. sitting or standing to control machines, 

performing light hand or arm work, 

2. moderate work (200-350 kcal/hr or 800-1400 Btu/hr): e.g., walking about with moderate 

lifting and pushing, or 

3. heavy work (350-500 kcal/hr or 1400-2000 Btu/hr): e.g., pick and shovel work. 

Where the work load is ranked into one of three said categories, the permissible heat exposure TLV 

for each workload can be estimated from Table 8-l. The heat stress TLVs refer to heat stress 

conditions under which it is believed that nearly all workers may be repeatedly exposed without 

adverse health effects. These TLVs are based on the assumption that nearly all acclimatized, fully 

clothed (e.g., lightweight pants and shirt) workers with adequate water and salt intake should be able 

to function effectively under the given working conditions without exceeding a deep body- 

temperature of 38°C (100.4”F). 

Where there is a requirement for protection against other harmful substances in the work 

environment and additional personnel protective clothing and equipment must be worn, a correction 

to the Wet Bulb Globe Temperature (WBGT) TLV values, as presented in Table 8-2, must be 

applied. 

At the present time, WBGT Index is the simplest and most suitable technique to measure 

environmental heat factors. WBGT values are calculated by the following equations: 
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. Outdoors with solar load 

. 

WBGT = 0.7 NWB + 0.2 GT + 0.1 DB 

. Indoors/Outdoors with no solar load 

WBGT = 0.7 NWB + 0.3 GT 

Where 

WBGT = Wet Bulb Globe Temperature 

NWB = Natural Wet Bulb Temperature 

DB = Dry Bulb Temperature 

GT = Globe Temperature 

8.2 COLD EXPOSURE 

Fatal exposures to cold among workers have almost always resulted from accidental exposures 

involving failure to escape from low environmental air temperatures or from immersion in low 

tempemture water. The single most important aspect of life-threatening hypothermia is the fall in the 

deep core temperature of the body. The clinical presentations of victims of hypothermia are shown 

in Table 8-3. Workers should be protected from exposure to cold so that the deep core temperature 

does not fall below 36 ’ C (96.8 “I!); lower body tempemtures will very likely result in reduced mental 

alertness, reduction in rational decision making, or loss of consciousness with the threat of fatal 

consequences. 

Pain in the extremities may be the first early warning of danger to cold stress. During exposure to 

cold, maximum severe shivering develops when the body temperature has fallen to 35 “C (95 OF). 

This must be taken as a sign of danger to the workers, and exposure to cold should be immediately 

terminated for any workers when severe shivering becomes evident. Useful physical or mental work 

is limited when severe shivering occurs. 
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Since prolonged exposure to cold air, or to immersion in cold water, at temperatures well above 

freezing can lead to dangerous hypothermia, whole body protection must be provided. 

P---. 

1. Adequate insulating dry clothing to maintain core temperatures above 36” C (96.8 OF) must be 

provided to workers if work is performed in air temperatures below 4 ’ C (40” F) . Wind chill 

cooling rate and the cooling power of air ate critical factors. [wind chill cooling rate is defined 

as heat loss from a body expressed in watts per meter squared which is a function of the air 

temperature and wind velocity upon the exposed body.] The higher the wind speed and the 

lower the temperature in the work area, the greater the insulation value for the protective 

clothing required. An equivalent chill temperature chart relating the actual dry bulb air 

temperature and the wind velocity is presented in Table 8-4. The equivalent chill temperature 

should be used when estimating the combined cooling effect of wind and low air temperatures 

on exposed skin or when determining clothing insulation requirements to maintain the deep 

body core temperature. 

2. Unless there are unusual or extenuating circumstances, cold injury to other than hands, feet, 

and head is not likely to occur without the development of the initial signs of hypothermia. 

Older workers or workers with circulatory problems require special precautionary protection 

against cold injury. The use of extra insulating clothing and/or a reduction in the duration of 

the exposure period are among the special precautions which should be considered. The 

precautionary actions to be taken will depend upon the physical condition of the worker and 

should be determined with the advice of a physician with knowledge of the cold stress factors 

and the medical condition of the worker. 

,’ 

For exposed skin, continuous exposure should not be permitted when the air speed and temperature 

results in an equivalent chill temperature of -32 ’ C (-25.6”F). Superficial or deep local tissue freezing 

will occur only at temperatures below -1 “C (30.2”F) regardless of wind speed. At air temperatures 

of 2°C (35.6”F) or less, it is imperative that workers who become immersed in water or whose 

clothing becomes wet be immediately provided a change of clothing and treated for hypothermia. 

TLVs recommended for properly clothed workers for periods of work at temperatures below freezing 

are shown in Table 8-5. 

Draft Final SSHP - RSA 

J----Y 

8-4 February 1996 



Special protection of the hands is required to maintain manual dexterity for the prevention of 

accidents: 

1. If fine work is to be performed with bate hands for more than lo-20 minutes in an environment 

below 16°C (60.8”F), special provisions should be established for keeping the workers’ 

hands warm. For this purpose, warm air jets, radiant heaters (fuel burner or electric 

radiator), or contact warm plates may be utilized. Metal handles of tools and control bars 

should be covered by thermal insulating material at temperatures below - 1 o C (30.2 OF). 

2. Iftheairtemperaturefallsbelow 16°C (60.8”F)forsedentary, 4°C (39.2”F)forlight, -7°C 

(19.4”F) for moderate work, and fme manual dexterity is not required, then gloves should be 

used by the workers. 

To prevent contact frostbite, the workers should wear anticontact gloves. 

1. Whencoldsurfacesbelow -7°C (19.4”F) are withinreach, a warning should begiventoeach 

worker to prevent inadvertent contact with bare skin. 

2. If the air temperature is -175°C (0°F) or less, the hands should be protected by mittens. 

Machine controls and tools for use in cold conditions should be designed so that they can be 

handled without removing the mittens. 

Provisions for additional total body protection are required if work is performed in an environment 

at or below 4°C (39.2”F). The workers should wearcoldprotective clothing appropriate for the level 

of cold and physical activity: 

1. If the air velocity at the job site is increased by work, draft, or artificial ventilating equipment, 

the cooling effect of the wind should be reduced by shielding the work area or by wearing an 

easily removable windbreak garment. 

2. If only light work is involved and ifthe clothing on the worker may become wet on the job site, 

the outer layer of the clothing in use may be of the type impermeable to water. With more 
severe work under such conditions, the outer layer should be water repellent, and the outerwear 

Draft Final SSHP - RSA g-5 February 1996 



3. 

4. 

5. 

should be changed as it becomes wetted. The outer garments should include provisions for easy 

ventilation in order to prevent wetting of inner layers by sweat. If work is done to normal 

temperatures or in a hot environment before entering the cold area, the employee should make 

sure that clothing is not wet as a consequence of sweating. If clothing is wet, the employee 

should change into dry clothes before entering the cold area. The workers should change socks 

and any removable felt insoles at regular daily intervals or use vapor barrier boots. The optimal 

frequency of change should be determined empirically and will vary individually and according 

to the type of shoe worn and how much the individual’s feet sweat. 

If exposed areas of the body cannot be protected sufficiently to prevent sensation of excessive 

cold or frostbite, protective items should be supplied in auxiliary heated versions. 

Ifthe available clothing does not give adequate protection to prevent hypothermia or frostbite, 

work should be modified or suspended until adequate clothing is made available or until 

weather conditions improve. 

Workers handling evaporative liquid (gasoline, alcohol or cleaning fluids) at air temperatures 

below 4 ’ C (39.2 OF) should take special precautions to avoid soaking of clothing or gloves with 

the liquids because of the added danger of cold injury due to evaporative cooling. Special note 

should be taken of the particularly acute effects of splashes of “cryogenic fluids” of those 

liquids with a boiling point that is just above ambient temperature. 

.F-% 

Work-Warming Regimen 

If work is performed continuously in the cold at an equivalent chill temperature (ECT) or below -7’ C 

(19.4”F), heated warming shelters (tents, cabins, rest rooms, etc.) should be made available nearby. 

The workers should be encoumged to use these shelters at regular intervals, the frequency depending 

on the severity of the environmental exposure. The onset of heavy shivering, frostnip, the feeling of 

excessive fatigue, drowsiness, irritability, or euphoria are indications for immediate return to the 

shelter. When entering the heated shelter, the outer layer of clothing should be removed and the 

remainder of the clothing loosened to permit sweat evaporation or a change of dry work clothing 

provided. A change of dry work clothing should be provided as necessary to prevent workers from 

returning to work with wet clothing. Dehydration, or the loss of body fluids, occurs insidiously in 
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the cold environment and may increase the susceptibility of the worker to cold injury due to a 

significant change in blood flow to the extremities. Warm sweet drinks and soups should be provided 

at the work site to provide caloric intake and fluid volume. The intake of coffee should be limited 

because of the diuretic and circulatory effects. 
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9.0 ACCIDENT PREVENTION 

Rust shall provide the subcontractor(s) with this SSHP. Adherence to the standard safety operating 

procedures and practices described in Section 10 shall be required to minimize the risk of accidents 

resulting in injury or excessive chemical exposure. It is the responsibility of each contractor to ensure 

that employees perform their job duties safely. 
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10.0 STANDARDOPERATINGSAFETYPROCEDURESANDCONTROLS 

The following general operating procedures shall be followed by all site personnel. These 

precautionary measures are designed to reduce the risks of inadvertent or accidental chemical 

exposure or injury during on-site operations. 

10.1 PERSONAL PRECAUTIONS 

. 

Be familiar with standard operating procedures and adhere to all instructions and requirements 

in the site safety plan. 

Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the 

probability of hand-to-mouth transfer and ingestion of material is prohibited in any 

contaminated or potentially contaminated area. However, a supply of cold water and 

disposable cups will be located in the decontamination area such that employees will have 

access to water with only removal of gloves, hat, and respirator and washing of face and hands. 

Contact lenses shall not be worn in any contaminated area. 

Hands and face must be thoroughly washed upon leaving the work area. Whenever 

decontamination procedures for outer garments are in effect, the entire body should be 

thoroughly washed as soon as possible after the protective garment is removed. 

No facial hair which interferes with a satisfactory respirator fit of the mask-to-face seal is 

allowed on personnel required to wear respirators. 

Avoid contact with contaminated or suspected contaminated surfaces. Whenever possible, 

avoid walking through puddles, pools, mud, etc. Avoid kneeling or sitting on the ground, 

equipment, or drums. 

Personal articles shall be prohibited in any contaminated or potentially contaminated area. 
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I Medicine and alcohol can exacerbate the effects from exposure to toxic chemicals. Alcoholic -. 

beverage intake should be minimized or avoided on off-work hours during field operations. 

Prescribed drugs should not be taken by personnel on site operations where the potential for 

absorption, inhalation or ingestion of toxic substances exists unless specifically approved by 

a qualified physician. Do not work when ill. 

l Clothing will be changed at the beginning and ending of each work shift. Upon beginning the 

day, personal clothing will be removed and replaced with issued wear. Rust, and other Rust 

subcontractors will supply their own wear. Rust will provide two sets of PPE (not including 

respirators) per day for government personnel visiting the site. Personal items are the 

responsibility of the individual. Personal property should remain in the care of the individual. 

. Persons with “open wounds” are not permitted to enter any exclusion zone for 24 hours. If the 

wound may be immersed or splashed with liquid chemical, the restriction from the exclusion 

zone must be enforced for 7 to 10 days. 

. Each site worker will shower at the end of each shift. Thirty minutes will be granted for all f---x 
team members to redress and shower. Additional time required for the employee will be at his 

choice and is non-compensatory. 

. Supplies of decontaminating solution and emergency showers for personal decontamination 

will be available at the operational areas when operations are in progress. 

10.2 OPERATIONALREQUIREMENTS 

. Contaminated soil, water and PPEproduced during this site investigation shall be handled and 

disposed of in accordance with all state and federal regulations including the Alabama 

Department of Environment Management (ADEM) Hazardous Waste Regulations, Division 

14, Parts 335-14-2-Ol(2) and 335-14-3-.03. 

. All contaminated soil and water must be stored in a watertight drum. Care must be taken to 

ensure that ail gaskets are properly sealed at the time of drum closure. 
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All manifests for transport off the installation must be coordinated through the RSA 

Environmental Office and signed by the installation representative. Temporary storage of 

waste material will also be coordinated with the RSA Environmental Office. 

Documentation (i.e., landfill receipts, manifest, etc.) of proper disposal must be provided to 

the USACE. 

Daily safety and health inspections shall be conducted to determine if operations are being 

performed in accordance with this Health and Safety Plan, USACEand OSHA regulations, and 

contract requirements. 

In the event of an accident/incident, the AF shall immediately notify the USACE. Within two 

(2) working days of any reportable accident, the AE shah complete and submit to the USACE 

an Accident Report on ENG Form 3394 and USACE supplements. 

All personnel going on site shah be adequately trained and thoroughly briefed on anticipated 

hazards, equipment to be worn, safety practices to be followed, emergency procedures, and 

communications. 

Respiratory protective devices and/or protective clothing appropriate to the designated levels 

of protection shah be worn by all personnel going into areas designated for wearing protective 

equipment. 

Personnel on site shall use the buddy system, particularly when wearing respiratory protective 

equipment. 

Visual and/or voice contact shah be maintained between pairs on-site: Entry team members 

shah remain close together to assist each other during emergencies. 

During drilling and/or sampling operations at or near water hazards, procedures and protective 

equipment must be utilized to reduce the risks associated with engulfment and skin contact. 
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. Site access paths are to be marked with twine and survey tape so a visible line from the entry rC% 

point to within the boundaries of the actual working area can be identified. Working area 

boundaries am to be squared off with twine and survey tape in order to identify safe areas (entry . 

control point, parking areas, break areas). 

. During continual operations, on-site workers shall act as safety backup to each other. Off-site 

personnel shall provide emergency assistance. 

. Personnel should practice unfamiliar operations prior to doing the actual procedure. 

l Entrance and exit locations shall be designated and emergency escape routes delineated. The 

following warning signals shall be used when necessary: 

Hand gripping throat --------- Can’t breathe 

Grip partner’s wrist or 

both hands at waist ---------- Leave area immediately 

i 

Hands on top of head --------- Need assistance 

numbs up -__-______________ OK, I’m ahight, I understand 

Thumbs down -__--_-_-_____ No, Negative 

. Communications shall be maintained between field team members within all zones at all times. 

The HSO shall maintain a warning device such as a vehicle horn or portable signal horn to alert 

field team members to emergency situations. 

. Wind indicators (such as surveyor flagging attached to the drill rig) visible from the work 

location should be identified before commencing operations. 

. Personnel and equipment in the contaminated area shall be minimized, consistent with effective 

site operations. 
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0 Decontamination procedures for leaving a contaminated area shall be followed. Hands and 

face shall be washed prior to work breaks and eating and drinking. Work areas and 

decontamination procedures have been established based on expected site conditions. 

l Report all injuries or work related illnesses to the HSO or supervisor as soon as possible. 

10.3 DRILLING SAFETY 

10.3.1 

Drilling safety is the responsibility of each member of the drilling crew. Standard operating safety 
. 

procedures shah comply with guidelines and recommendations specified in the Drillinp 

(International Drilling Federation, 1991). (Drilling guidelines will be ftied on site and available for 

review by contacting the HSO.) 

Rust personnel shall not assist subcontracted drillers with their assigned tasks. This is required in 

order to limit the exposure of Rust employees to hazards associated with drilling operations. 
3 

. 
10.3.2 m 

The first requirement for safe field operations is that the safety supervisor understand and fulfill the 

responsibility for maintenance and “housekeeping” on and around the drill rig. The safety supervisor 

must: 

. Provide suitable storage locations for all tools, materials, and supplies so that these items can 

be conveniently and safely handled without hitting or falling on a member of the drill crew or 

a visitor. 

. Avoid storing or transporting tools, materials, or supplies within or on the mast (derrick) of the 

drill rig, unless designed for this purpose. 
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. Stackpipe, drill rods, casing, augers, and similar drilling tools in orderly fashion on racks or ‘c. 
sills to prevent spreading, rolling, or sliding. 

. Place penetration or other driving hammers at a safe location on the ground or secure them to 

prevent movement when not in use. 

. Keep workareas, platforms, walkways, scaffolding, and other access ways free of materials, 

debris, obstructions, and substances such as ice, grease or oil that could cause a surface to 

become slick or otherwise hazardous. 

. Keep all controls, control linkages, warning and operation lights and lenses free of oil, grease, 

and/or ice. 

0 Store gasoline only in a non-sparking, red container with a flame arrester in the fill spout and 

having the word “gasoline” easily visible. 

10.3.3 Maintenance 
.=---% 

Good maintenance will make drilling operations safer. Also, maintenance must be performed safely. 

The following points are essential to safety: 

. Wear safety glasses when performing maintenance on a drill rig or on drilling tools. 

0 Shut down the drill rig engine to make repairs or adjustments to a drill rig or to lubricate fittings 

(except repairs or adjustments’ that can only be made with the engine running). Take 

precautions to prevent accidental starting of an engine during maintenance by removing or 

tagging the ignition key. 

. Block the wheels or lower the leveling jacks, or both, and set hand brakes before working under 

a drill rig. 

. Release all pressure on the hydraulic systems, the diilling fluid system and the air pressure 

systems of the drill rig -- when possible and appropriate -- prior to performing maintenance. 

Draft Find SSHP - RSA 10-6 February 1996 



. 

. 

. 

l 

In other words, reduce the drill rig and operating systems to a “zero energy state” before 

performing maintenance. Use extreme caution when opening drain plugs and radiator caps and 

other pressurized plugs and caps. 

Do not touch an engine or the exhaust system of an engine following its operation until the 

engine and exhaust system have had adequate time to cool. 

Never climb the mast (derrick) to do maintenance or make repairs. Lower mast, stop engine 

and deenergize rig before starting maintenance or repair on mast. 

Never weld or cut on or near a fuel tank. 

Do not use gasoline or other volatile or flammable liquids as a cleaning agent on or around a 

drillrig. 

Follow the manufacturer’ s recommendations for applying the proper quantity and quality of 

lubricants, hydraulic oils and/or coolants. 

Replace all caps, filler plugs, protective guards or panels, and high pressure hose clamps and 

chains or cables that have been removed for maintenance before returning the drill rig to 

service. 

10.3.4 Uand 

Since there are almost an infinite number of hand tools that can be used on or around a drill rig and in 

repair shops, them am an equal number of instructions for proper use. “Use the tool for its intended 

purpose” is the most important rule. The following suggestions apply to safe use of several hand tools 

that frequently are used on and around drill rigs: 

. When a tool becomes damaged, either repair it before using it again or discard. 

l When using a hammer, any kind of hammer for any purpose, wear safety glasses and require 

all others around you to wear safety glasses. 

4 
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. When using any kind of chisel or punch, for any purpose, wear safety glasses and require all 

others around you to wear safety glasses. 

l Keep all tools cleaned and stored appropriately when not in use. 

. Use wrenches -- not pliers -- on nuts. 

. Use screwdrivers with blades that fit the screw. 

. When using a wrench on a tight nut, first use some penetrating oil and then use the largest 

wrench available that fits the nut. When possible, pull on the wrench handle rather than push 

on it; apply force to the wrench with both hands when possible and with both feet fmly 

planted. Always assume that you may lose your footing; check the place that you may fall for 

sharp objects. 

. Keep all pipe wrenches clean and in good repair. Use a wire brush frequently to clean the jaws 

of pipe wrenches. An accumulation of dirt and grass can cause wrenches to slip. 

. Never use pipe wrenches in place of a rod-holding device. 

. Replace hook and heel jaws when they become visibly worn. 

. When breaking tool joints on the ground or on a drilling platform, position your hands so that 

your fingers will not be smashed between the wrench, handle and the ground or the platform if 

the wrench should slip or the tool joint suddenly let go. 

Prior to drilling, adequately clear and level the site to accommodate the drill rig and supplies and 

provide a safe working area. Do not begin drilling if tree limbs, unstable ground, or site obstructions 

cause unsafe tool handling conditions. 
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10.3.6 StartUp 

Instruct all drill rig personnel and visitors to “stand clear” of the drill rig immediately prior to starting 

the engine. 

l Make sure all brakes are set, all gear boxes are in neutral, all hoist levers disengaged, all 

hydraulic levers or air controls are in the correct positions, and the cathead rope is not on the 

cathead before starting a drill rig engine. 

b Start all engines according to the manufacturer’s manual. 

10.3.7 v 

Safety requires the attention and cooperation of every worker and site visitor. 

. 

0 

0 

Do not drive the drib rig from hole to hole with the mast (derrick) in the raised position. 

Before raising the mast (derrick), look up to check for overhead obstructions. (Refer to Section 

10.3.8 on OverheadandBuriedUtilities.) 

Before the mast (derrick) of a drill rig is raised and drilling is begun, the drill rig must first be 

leveled and stabilized with leveling jacks and/or solid cribbing. Re-level the drill rig if it settles 

after initial set up. Lower-the mast (derrick) only when the leveling jacks are down, and do not 

raise the leveling jack pads until the mast (derrick) is lowered completely. 

Before starting drilling operations, secure and/or lock the mast (derrick), if required, according 

to the drib manufacturer’s recommendations. 

Do not stand on the elevated deck of a truck-mounted or ah-terrain-mounted drill rig while the 

drill rig is in operation unless necessary for special tasks and the operator has been notified 

Draft Fii SSHP - RSA 10-9 February 1996 



. Only operate a drill rig from the position of the controls. Before leaving the area of the .-Y 

controls, shift the transmission controlling the rotary drive into neutral and place the feed lever 

in neutral. Before leaving the vicinity of the drill, shut down the drill engine. 

. Throwing or dropping tools must not be permitted. Carefully pass tools by hand between 

personnel or use a hoist line. 

. Do not consume alcoholic beverages, other depressants, or chemical stimulants prior to starting 

work on a drill rig or while on the job. 

. Ifit is necessary to drill within an enclosed area, make certain that exhaust fumes are conducted 

out of the area. Exhaust fumes are toxic, and some cannot be detected by smell. 

. Clean mud and grease from boots before stepping on a drib platform and use hand holds and- 

railings. Watch for slippery ground when stepping down from the platform. 

. During freezing weather, do not touch any metal parts of the drill rig with exposed flesh. 

Freezing of moist skin to metal can occur almost instantaneously. ” 

. Drain all air and water lines and pumps when not in use if freezing weather is expected. 

. Adequately cover or protect all unattended boreholes to prevent drill rig personnel, site 

visitors, or animals from stepping or falling into the hole. Cover, protect or backfill all open - 

boreholes according to local or state regulations on completion of the drilling project. 

. Never allow “horsing around” within the vicinity of the drill rig and tool and supply storage 

areas - even when the drill rig is shut down. 

. When using a ladder on a drill rig, face the ladder and grasp either the side rails or the rungs 

with both hands while ascending or descending. Do not attempt to use one or both hands to 

carry a tool while on a ladder. Use a hoist line and a tool “bucket” or a safety hook to raise or 

lower hand tools. 
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. Terminate drilling operations during an electrical storm and move the complete crew away 

from the drill rig. 

An elevated derrick platform should be used with the following precautions: 

. When working on a derrick platform, use a safety belt and a lifeline. The safety belt must be 

at least 4 in. (100 mm) wideand should fit snugly but comfortably. The lifeline, when attached 

to the derrick, must be less than 6 ft. (2 m) long. The safety belt and lifeline must be strong 

enough to withstand the dynamic force of a 250 lb. (115 kg) weight (contained within the belt) 

falling 6 ft. (2 m). 

0 Use a safety device when climbing to a derrick platform that is higher than 20 ft. (6 m). 

. When on a derrick platform, fasten the lifeline to the derrick just above the derrick platform and 

to a structural member that is not attached to the platform or to other lines or cables supporting 

the platform. 

. When first arriving at a derrick platform, immediately inspect for broken members, loose 

connections, loose tools, or other loose materials. 

. Securely attach tools to the platform with safety lines. Do not attach a tool to a line attached to 

one’s wrist or any other part of the body. 

. When working on a derrick platform, do not guide drill rods or pipe into racks or other supports 

by taking hold of a moving hoist line or a traveling block. 

. Do not leave loose tools and similar items on the derrick platform or on structural members of 

the derrick. 

. A derrick platform over 4 ft. (1.2 m) above ground surface must have toe boards and safety 

railing that are in good condition. 

0 Avoid being under rig workers on elevated platforms whenever possible. 
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If heavy objects must be manually lifted, exercise care to avoid injury. 

. Before lifting an object without using a hoist, make sure that the load is within your personal 

lifting capacity. Ifit is too heavy, ask for assistance. 

. Before lifting a relatively heavy object, approach the object by bending at the knees, keeping 

the back vertical and unarched while obtaining firm footing. Grasp the object firmly with both 

hands and stand slowly and squarely while keeping the back vertical and unarched. In other 

words, perform the lifting with the muscles in the legs, not with the muscles in the lower back. 

. If a heavy object must be moved some distance without the aid of machinery, keep the back 

straight and unarched. Change directions by moving the feet, not by twisting the body. 

. Move heavy objects with the aid of hand carts whenever possible. 

10.3.8 
. . . . erhead 

Both supervisors and members of the exploration crew must take special precautions when a drill rig 

will be used on a site or project within the vicinity of electrical power lines and other utilities. 

Electricity can shock, it can burn, and it can cause death. 

l Locate, note, and emphasize overhead and buried utilities on all boring location plans and 

boring assignment sheets. 

. When overhead electrical power lines exist at or near a drilling site or project, consider all wires 

to be alive and dangerous. 

. Watch for sagging power lines before entering a site. Do not lift power lines to gain entrance. 

Call the utility and ask them to lift or raise the lines or deenergize (turn off) the power. 

. Before raising the drill rig mast (derrick) on a site in the vicinity of power lines, walk 

completely around the drill rig. Determine the minimum horizontal distance from any point 
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on the drill rig to the nearest power line when the mast is raised and/or being raised. If this 

horizontal distance is less than 100 ft. (30 m), first consult the local utility company and refer 

to OSHA RJJG 29 CFR 1910.180 before commencing operations. 

. Keep in mind that both hoist lines and overhead power lines can be moved toward each other 

by the wind. 

. In order to avoid contact with power lines, only move the drill rig with the mast (derrick) down. 

. Ifthere are any questions concerning the safety of drilling on sites in the vicinity of overhead 

power lines, call the power company. The power company will provide expert advice at the 

drilling site as a public service and at no cost. 

Electricity is as dangerous underground as overhead. Be aware of and always suspect the existence 

of underground utilities such as electrical power, gas, petroleum, telephone, sewer and water: 

. If a sign warning of underground utilities is located on a site boundary, do not assume that 

underground utilities ate located on or near the boundary or property line under the sign. Call 

the utility and check it out. The underground utilities may be a considerable distance away 

from the warning sign. 

. Always contact the owners of utility lines or the nearest underground utility location service 

before drilling. Determine jointly with utility personnel the precise location of underground. 

utility lines, mark and flag the locations, and determine jointly with utility personnel what 

specific,precautions must be taken to ensure safety. 

. . 10.3.9 Wiwq, Wire< 

Use wire line hoists, wire rope, and hoisting hardware only as stipulated by the American Iron and 

Steel Institute, v . 

. Visually inspect all wire ropes and fittings during use and thoroughly inspect them at least once 

a week for abrasion, broken wires, wear, reduction in rope diameter, reduction in wire 
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diameter, fatigue, corrosion, damage from heat, improper reeving, jamming, crushing, bird 

caging, kinking, core protrusion, and/or damage to lifting hardware. Replace wire ropes when 

inspection indicates excessive damage. 

.27 

. Thoroughly inspect all wire ropes that have not been used for a period of a month or more. 

. Install all connections and end fittings, which consist of spliced eyes and various manufactured 

devices, according to the manufacturer’s specifications. Do not exceed ratings specified by 

manufacturer. 

. If a ball-bearing type hoisting swivel is used to hoist drill rods, inspect and lubricate swivel 

bearing daily to assure that the swivel freely rotates under load. 

. If a rod slipping device is used to hoist drill rods, do not drill through or rotate drill rods 

through the slipping device; do not hoist more than 1 ft. (0.3 m) of the drill rod column above 

the top of the mast (derrick); do not hoist a rod column with loose tool joints; and do not make, 

tighten, or loosen tool joints while the rod column is being supported by a rod slipping device. K---l 
If drill rods should slip back into the borehole, do not attempt to break the fall of the rods by 

hand or by tensioning the slipping device. 

. Most sheaves on exploration drill rigs are stationary with a single part line. Never increase the 

number of parts of line without first consulting with the manufacturer of the drill rig. 

. Wire ropes must be properly matched with each sheave. If the rope is too large, the sheave will 

pinch the wire rope. If the rope is too small, it will groove the sheave. Once the sheave is 

grooved, it will severely pinch and damage larger-sized wire ropes. 

The following procedures and precautions must be understood and implemented for use of wire ropes 

and rigging hardware: 

0 Use tool handling hoists only for vertical lifting of tools (except when angle hole drilling). Do 

not use tool handling hoists to pull on objects away from the drill rig; however, drills may be 
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0 Apply loads smoothly and steadily to minimize shock loading of a wire rope. 

. 

. 

. 

0 

. 

. 

moved using the main hoist of the drill if the wire rope is spooled through proper sheaves 

according to the manufacturer’s recommendations. 

When stuck tools or similar loads cannot be raised with a hoist, disconnect the hoist line and 

connect the stuck tools directly to the feed mechanism of the drill. Do not use hydraulic 

leveling jacks for added pull to the hoist line or to the feed mechanism of the drill. 

When attempting to pull out a mired down vehicle or drill rig carrier, only use a winch on the 

front or mar of the vehicle and stay as far as possible away from the wire rope. Do not attempt 

to use tool hoists to pull out a mired down vehicle or drill rig carrier. 

Avoid sudden loading in cold weather. 

Never use frozen ropes. 

Protect wire rope from sharp corners or edges. 

Replace faulty guides and rollers. 

Replace worn sheaves or worn sheave bearings. 

Replace damaged latches on hooks before using. 

Know the working load of the equipment and tackle being used. Never exceed this limit. 

Always wear gloves when handling wire ropes. 

Do not use hands to guide wire rope on drum hoists. 

Following the installation of a new wire rope, first lift a light load to allow the wire rope to 

adjust. 
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. Never conduct any hoisting operations when the weather conditions are such that hazards to 

personnel, the public, or property are created. 

. Never leave a load suspended in the air when the hoist is unattended. 

. Keep hands away from hoists, wire rope, hoisting hooks, sheaves, and pinch points while slack 

is being taken up or when the load is being hoisted. 

. Never hoist the load over the head, body, or feet of any personnel. 

. Never use a hoist line to “ride” up the mast (derrick) of a drill rig. 

. Use replacement wire ropes that conform to the drill rig manufacturer’s specifications. 

10.3-10 

Follow these procedures when using a cathead hoist: 

. Keep the cathead clean and free of rust, oil and grease. Rust should be removed from the 

cathead with a wire brush having a handle. 

0 Check the cathead periodically, when the engine is not running, for rope wear grooves. If a 

rope groove forms to a depth greater than l/8 in. (3 mm), replace the cathead. 

. Always use a clean, dry, sound rope. A wet or oily rope may “grab” the cathead and cause drill 

tools or other items to be rapidly hoisted to the top of the mast. 

. Should the rope “grab” the cathead or otherwise become tangled in the drum, release the rope 

and sound an appropriate alarm for all personnel, including the operator, to rapidly back away 

and stay clear. If the rope “grabs” the cathead, and tools are hoisted to the sheaves at the top 

of the mast, the rope will often break, releasing the tools. If the rope does not break, stay clear 

of the drill rig until the operator cautiously returns to turn off the drill rig engine and 
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appropriate action is taken to release the tools. Keep careful watch on the suspended tools and 

quickly back away after turning off the engine. 

Always protect the rope from contact with chemicals” Chemicals can cause deterioration of the 

rope that may not be detected visibly, 

Never wrap the rope from the cathead (or any other rope, wire rope, or cable on the drill rig) 

around a hand, wrist, arm, foot, ankle, legs, or any other part of the body. 

Always maintain a minimum of 18 inches of clearance between the operating hand and the 

cathead drum when driving samplers, casing or other tools with the cathead and rope method. 

Be aware that the rope advances toward the cathead with each hammer blow as the sampler or 

other drilling tool advances into the ground. 

Never operate a cathead (or perform any other task around a drill rig) with loose, unbuttoned, 

or otherwise unfastened clothing or when wearing gloves with large cuffs or loose straps or 

lacings. 

Do not use a rope that is any longer than necessary. A rope that is too long can form a ground 

loop or otherwise become entangled with the operator’s legs. 

Do not use more rope wraps than are required to hoist a load. 

Do not leave a cathead unattended with the rope wrapped on the drum. 

Position all other hoist lines to prevent contact with the operating cathead rope. 

When using the cathead and rope for driving or back-driving, make sure that all threaded 

connections are tight and stay as far away as possible from the hammer impact point, 

Only operate the cathead standing on a level surface with good, firm footing conditions without 

distraction or disturbance. 
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10.3.11 Augers -. 

Follow these general procedures when starting a boring with continuous flight or hollow-stem augers: 

. Start an auger boring with the drill rig level, the clutch or hydraulic rotation control 

disengaged, the transmission in low gear, and the engine running at low RPM. 

. Apply an adequate amount of down pressure prior to rotation to seat the auger head below the 

ground surface. 

b Look at the auger head while slowly engaging the clutch or rotation control and starting 

rotation. Stay clear of the auger. 

. Slowly rotate the auger and auger head while continuing to apply down pressure. Keep one 

hand on the clutch or on the rotation control at all times until the auger has penetrated about one 

foot or more below ground surface. 

. If the auger head slides out of alignment, disengage the clutch or hydraulic rotation control and 

repeat the hole starting process. 

l An auger guide can facilitate the starting of a straight hole through hard ground or a pavement. 

Establish a system of responsibility for the operator and tool handler to follow during the series of 

various activities required for auger drilling, such as connecting and disconnecting auger sections, 

and inserting and removing the auger fork. The operator must ensure that the tool handler is well 

away from the auger column, and that the auger fork is removed before starting rotation. In addition: 

. When rotating augers, stay clear of the rotating auger and other rotating components of the drill 

rig. Never reach behind or around a rotating auger for any reason whatsoever. 

b Only use the manufacturer’s recommended method of securing the auger to the power 

coupling. Do not use an over-length pin or bolt. Do not touch the coupling or the auger with 

hands, a wrench, or any other tools during rotation. 
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. Whenever possible, use tool hoists to handle auger sections. 

. Never place hands or fingers under the bottom of an auger section when hoisting the auger over 

the top of the auger section in the ground or other hard surfaces such as the drill rig platform. 

. Never allow feet to get under the auger section that is being hoisted. 

. Use a long-handed shovel to move auger cuttings away from the auger. Never use hands or feet 

to move cuttings away from the auger. 

l Do not attempt to remove earth from rotating augers. Clean augers only when the drill is in 

neutral and the augers are stopped from rotating. 

10.3.12 

Check rotary drilling tools prior to drilling: 

. Lubricate and check for frozen bearings before using water/air swivels and hoisting plugs. 

Water/air swivel bearings must be free before using, and stay clear of water/air swivel hose 

when rotating. 

0 Check drill rod chuck jaws periodically and replace when necessary. 

0 Check the capacities of hoists and sheaves against the anticipated weight of the drill rod string 

plus other expected hoisting loads. 

During rotary or core drilling, follow these special precautions that involve chucking, joint break, 

hoisting, and lowering of drill rods: 

. Only the operator of the drill rig should be allowed to brake or set a manual chuck so that 

rotation of the chuck will not occur prior to removing the wrench from the chuck. 
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@ Drill rods should not be braked while lowering into the hole with drill rod chuck jaws. 

. Do not lower drill rods into the hole with pipe wrenches. 

. If a string of drill rods is accidentally or inadvertently released into the hole, do not attempt to 

grab the falling rods by hand or with a wrench. 

. In the event of a plugged bit or other circulation blockage, relieve the high pressure in the 

piping and hose between the pump and the obstruction before breaking the first tool joint. 

. When drill rods are hoisted from the hold, clean them only with a wiper made of rubber or other 

suitable material. Do not use hands to clean drilling fluid from drill rods. 

. If work must progress above a portable drilling fluid (mud) pit, do not attempt to stand on 

narrow sides or cross members. Equip the mud pit with rough surfaced, fitted cover panels of 

adequate strength to hold drill rig personnel. 

0 Do not lift or lean unsecured drill rods against the mast. Either provide some method of :---% 

securing the upper ends of the drill rod sections for safe vertical storage, or lay the rods down. 

10.3,13 

When transporting a drill rig on and off a drilling site: 

a Allow only licensed individuals to open&e the vehicle. Comply with all federal, state, and local 

regulations. 

. Know the traveling height (overhead clearance), width, length, and weight of the drill rig with 

carrier, and know the highway and bridge load, width, and overhead limits. Allow adequate 

margins, and make sure that they are not exceeded. 

. Never move a drill rig unless the vehicle brakes are in sound working order. 
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Allow for mast overhang with cornering or approaching other vehicles or structures. 

Be aware that the canopies of service stations and motels are often too low for a drill rig mast 

to clear with the mast in the travel position. / 

Watch for low hanging electrical lines, particularly at the entrances to drilling sites, 

restaurants, motels, or other commercial sites. 

Never tmvel on a street, road, or highway with the mast (derrick) of the drill rig in the raised 

or partially raised position. 

Remove all ignition keys when a drill rig is left unattended. 

. 
10.3.14 m 

When loading or unloading a drill rig on a trailer or a truck: 

Use ramps of adequate design that are solid and substantial enough to bear the weight of the 

drill rig with carrier -- including tooling. 

Load and unload on level ground. 

Use the assistance of someone on the ground as a guide. 

Check the brakes on the drill rig carrier before approaching loading ramps. 

Distribute the weight on the drill rig, carrier, arid tools on the trailer so that the center of weight 

is approximately on the center-line of the trailer, and so that some of the trailer load is 

transferred to the hitch of the pulling vehicle. Refer to the trailer manufacturer’s weight 

distribution recommendations. 

Secure the drill rig and tools to the hauling vehicle with ties, chains, and/or load binders of 

adequate capacity. 
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10.3.15 Off-RoadMovement 

Follow these procedures during off-road movement: 

Before moving a drill rig, first walk the route of travel, inspecting for depressions, stumps, 

gullies, ruts, and similar obstacles. 

Always check the brakes of a drill rig carrier before traveling, particularly on rough, uneven, 

or hilly ground. 

Check the complete drive train of a carrier at least weekly for loose or damaged bolts, nuts, 

studs, shafts, and mountings. 

Discharge all passengers before moving a drill rig on rough or hilly terrain. 

Engage the front axle (for 4x4, 6x6, etc. vehicles or carriers) when traveling off highway on 

hilly terrain. 

Use caution when traveling side-hill. Conservatively evaluate side-hill capability of drill rigs 

because the arbitrary addition of drilling tools may raise the center of mass. When possible, 

travel directly uphill or downbill. Increase tire pressures before traveling in billy terrain (do 

not exceed rated tire pressure). 

Attempt to cross obstacles such as small logs and small erosion channels or ditches squarely 

rather than at an angle. 

Use the assistance of someone on the ground as a guide when lateral or overhead clearance is 

close. 

Set all brakes and/or locks after the drill has been moved to a new drilling site. When grades 

are present, block the wheels. 
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. Never travel off-road with the mast (derrick) of the drill rig in the raised or partially raised 

position. 

10.3.16 m 

Do not attempt to exceed manufacturers’ ratings of speed, force, torque, pressure, flow, etc. Only 

use the drill rig and tools for the purposes for which they are intended and designed. 

10.3.17 m 

Alterations to a drill rig or drilling tools must only be made by qualified personnel and only after 

consultation with the manufacturer. 

10.4 ADHERENCETOBUDDY SYSTEJM 

No field operation is without some degree of risk. For this reason, a minimum of two people must 

be assigned to all task locations and must stay within voice contact at all times. 

10.5 SPILL CONTROL PLANS 

10.5.1 Spill PreventionControl) Plan 

This plan applies to all organizations on RSA, including all contractors who receive, store, or use 

petroleum products and/or non-CWM hazardous materials. For a complete review of SPCC plan, 

see U.S. Army Missile Command, Redstone Arsenal, Spill Prevention Control and Countermeasure 

Plan (Appendix G) . 

10.5.1.1 Spill Prevention Control 

Spill Prevention Control Policies 

All petroleum products will be handled, used, and stored to avoid or minimize the possibility of an 

accidental spill or discharge and pollution of land and water at this installation. Spills of hazardous 
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substances in quantities exceeding the reportable quantity (RQ) require reporting, immediate action 

to eliminate the source and contain the spill, and initiation of efforts to mitigate damage. Remedial 

actions to correct or neutralize spills that could result in additional damage and thus increase the extent 

of legal liability caused by the spill will be taken only after consultation with the EPA, National 

Response Center, spill cleanup contractors, or the U.S. Army Environmental Center. 

Contracts for disposal of petroleum products or hazardous substances will contain provisions that 

require the disposal method to be in accordance with Federal, State and/or Local regulations. 

Spill Prevention Control Responsibilities 

All organizations, building custodians, and contractors on RSA that receive, store, or dispense 

petroleum products or hazardous materials will be responsible for: 

. Visually inspecting storage containers and areas at least once every week, for leaks or spills. 

. Having a responsible person in attendance when filling containers in case of a spill or leak. 

10.5.1.2 Spill Prevention Countermeasures 

Spill Prevention Countermeasure Notification Procedures 

a. INTHEEVE3NTOFANYSPILLDURINGORAFTERWORKINGHOURS,NOTIFY: 

FIRRDEPARTMENT EhIERGENCY NUMBER 117 (or 8762117) 

SPILL COUNTERMEASURRS: In the event of an oil spill, the following actions will be taken by 

the Installation On-Scene Coordinator (IOSC). 

a. An earth dike will be immediately built enclosing the ama covered by the spill to contain the oil. 

b. All of the oil that can be removed by pumps on the tank trucks will be removed. 
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C. Earth, hay, or other absorbent material will then be used to absorb the rest of the oil that cannot > 
be removed by pumping. 

d. All contaminated earth, hay, and other absorbent material will then be removed from the area 

and disposed of in a manner approved by existing EPA regulations. 

LEUK COUNTERMEASURES: In the event that a leak is discovered in one of the storage tanks, the 

following actions will be taken by the IOSC: 

a. Underground: 

(1) The oil in the tank will be removed by the tank trucks and stored in any other tanks 

available until used or disposed of through proper channels. 

(2) The tank will then be removed, repaired, and tested or replaced as necessary. 

(3 All contaminated earth will be removed and disposed of in a manner approved by 

existing EPA regulations. 

b. Aboveground: 

(1) All of the oil remaining in the tank will be removed and stored in any other available 

tanks until used or disposed of through proper channels. 

(2) All of the oil within the diked area that can be removed by pumps will be removed by 

tank trucks to other available tanks and disposed of through proper channels. There is 

an empty tank available at Building 4234 with a capacity of 700,000 gallons not being 

used due to safety regulations which could be waived in an emergency. 

HAZARDOUS SUBSTANCES COuNTERMEASURES: 

a. Spills of hazardous substances in quantities exceeding the reportable quantity (RQ) require 

reporting (seepara 8-3, AR 200-1, “Environmental Protection and Enhancement”), immediate 
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action to eliminate the source and contain the spill, and initiation of efforts to mitigate damage. 

The Chief, Environmental Management Office, or his representative is responsible for 

reporting RQ spills to the proper agencies. Remedial actions to correct or neutralize spills that 

could result in additional damage and thus increase the extent of legal liability caused by the 

spill will be taken only after consultation with the EPA, National Response Center, spill 

cleanup contractors, or the U. S . Army Environmental Center. 

b. Hazardous substances located on RSA that are handled in large quantities with a potential to 

cause a spill event are listed below along with the reportable quantity level for each material. 

Chlorine 

Sodium Hypochlorite (laundry bleach) 

Trichloroethylene 

Sodium Hydroxide (liquid caustic) 

Aluminum Sulfate (liquid alum) 

Sodium Silicofluoride 

Polychlorinated Biphenyls 

Methylene Chloride 

1 , 1,l -Trichloroethane 

10 

100 

1000 

1000 

5ooo 

1000 

10 

100 

1000 

10.5.2 a 

Concept of ISCP 

The concept of this plan is a five-phase operation beginning with the initial notification of a spill. The 

spill is then evaluated for severity, and a determination is made as to the action required to contain it. 

When containment has been accomplished, cleanup and restoration operations are conducted. The 

final phase is primarily administrative and consists of determining financial responsibility, 

enforcement, and submission of reports. These phases may become intermingled, or some may occur 

simultaneously; however, they are established and described separately for the purpose of clarity. 

For a complete review of the ISCP, see U.S. Army Missile Command, Redstone Arsenal, Installation 

Spill Contingency Plan for Oil and Hazardous Substances (Appendix G). 

Draft Final SSHP - RSA lo-26 February 1996 



Notification Procedures: 

INTHEEVENTOFANYSPILLDIJRINGORAFTERWORRING-HGIJRSCALI; ” 

FIRE DEPARTMENT EMI!BGENCYNIJMBER: ’ 117 (or 876-2117) 

10.5.2.1 Initial Response Actions 

The primary concern in any spill situation is to protect personnel from harm. Whenever a spill is 

discovered by an employee, the employee shall notify his/her supervisor immediately. The person 

finding the spill shall report the spill to the Fire Department Emergency Number, telephone 117 (or 

876-2117). In most cases, the initial observer will know what material has been spilled and should 

be aware of the safety precautions required. If there is any doubt, the observer should get safely away 

and await the arrival of response personnel. Individuals working around hazardous materials should 

be instructed and well informed of the safety measures and spill procedures applicable to the 

materials. Protect yourself and others from harm. If you find a spill, your safety and the safety of 

others is the primary concern. Promptly call the Fire Department Emergency Number 117 (or 876- 

2117), evacuate the area, extinguish smoking materials, and remove potential sources of ignition. 

The senior occupant or supervisor in charge of the area where the spill has occurred will report to the 

Incident Command Post set up by the Fire Department at the scene to act as the subject matter expert 

for the Incident Commander and will render technical advice about the spilled substance. 

10.5.3 m 

To report a conventional spill (petroleum product and/or non-CWM hazardous substance), contact 

the RSA Fire Department at 117 (or 876-2117). 

10.5.4 Rescue 

If site personnel are unable to evacuate the spill area, their rescue will be fiit priority of responders. 

Responders will wear appropriate PPE, as directed by the Fire Department representative. 
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. . 10.5.5 Asses f-% 

Initial reentry to the area to identify the spilled material will be directed by the Fire Department. 

Spilled material may be identified through container markings, physical properties of spilled material, 

and other available evidence. When doubt exists as to the identity of the spilled material, it will be 

presumed to be hazardous until proven otherwise. At the discretion of the Fire Department, samples 

of the spilled material will be collected for field and/or laboratory analysis. 

. . 10.5.6 C 

The area of the spill will be determined and documented, noting area of visible contamination. The 

quantity of material spilled will be estimated, and the basis for the estimate will be noted. The area 

will be marked with stakes and engineer tape. 

10.5.7 f%N&&E@ 

If identification reveals that the material may be detected with a direct reading instrument, the Fire 

Department will conduct breathing zone air monitoring for the responders, as well as upwind and 

down wind of the spill area. ’ 

f-5 

. . . 10.5.8 Prc?vent 

Containers can be placed in an upright position or rotated to stop or reduce flow. Surrounding soil, 
loose sorbent and/or sorbent pads may be used to dike or berm spilled material subject to flow. 

Choose response materials with the least potential of incompatibility. Clean soils or sorbent pads with 

impervious backing may be applied to spill area to suppress vapors. Apply loose sorbents to solidify 

spilled liquids. Clay and/or inorganic sorbent should be used on materials not fully identified. 
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10.5.9 Disaster 

10.5.9.1 Introduction 

Disasters can occur at any time as a result of natural forces, civil disturbance, major accident or 

incident, or enemy action. Disasters, either natural or n&i-made; ‘are situations which disrupt 

essential operations by endangering lives, destroying facilities, and creating varying degrees of chaos. 

The means taken to counter the actual or anticipated effects of a disaster are generally termed disaster 

control. Disaster control includes all measures undertaken to reduce the possibility of loss of human 

life or damage, to minimize the effects of damage, and to recover from damage caused by overt or 

covert enemy action, natural forces, accidental events, or anarchic conditions. Within the Continental 

United States (CONUS), such emergencies may create conditions requiring control and recovery 

actions by RSA and may require the provisioning of assistance to the civilian community to save 

human life and property, alleviate human suffering, mitigate damage to public property, or restore 

law and order subject to such limitations imposed by law or regulation. RSA must be prepared to 

effect immediate disaster control recovery operations in order to assure the performance of essential 

functions and responsibilities in times of enemy attack, natural disaster, major accident or incident, 

and civil disturbances. Therefore, it is necessary to develop plans and establish organizations geared 

to recovery ‘from the most devastating possibility (nu&%r attack), but fle&lk enough to permit their 

adaptation to recover from any disaster of lesser magnitude. For complete information on the 

Disaster Control Plan for RSA, please review the U.S. Army Missile Command, Redstone Arsenal, 

May 1990. Disaster Control Plan 544- 1. 

10.5.9.2 Responsibilities 

. Commander, MICOM and tenant organizations, operating geographically at RSA will plan 

for and support civil authorities in local emergencies, such as flood, earthquake, tornado, etc. 

. The American National Red Cross @NRC). Undertakes activities for the relief of persons 

suffering from disaster as stated in Section 3 of the Act of January 5,1905, Chapter 23, as 

amended (36 U.S. C. 3) entitled “An Act to Incorporate the American National Red Cross. ” 
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. The Federal Emergency Management Agency (FEMA). Directs and coordinates Federal 

emergency or major disaster relief on behalf of the President. When the President declares 

an emergency or major disaster, the FEMA Director or Regional Director may direct any 

Federal agency to assist state and local governments. 

. The Chief of Engineers (COE). Responsible for the provision of disaster assistance by 

applicable Division and District Engineers when required by disaster of imminent seriousness 

and as authorized by statutory authorities or as directed by the Stafford Act, or when in 

support of the Natural Oil and Hazardous Substances Pollution Contingency Plan. 

. Federal Coordinating Officer (FCO). The person appointed by the FEMA to operate under 

the Housing and Urban Development (HUD) Regional Director for Federal Disaster 

Assistance Administration (FDAA) to coordinate Federal assistance in a major disaster. 

. The Environmental Protection Agency (EPA) or the U.S. Coast Guard (USCG). Depending 

on the location of the spill, provides for coordination of Federal response to control a spill of 

oil or other hazardous substance in navigable U. S . waters. 

. The Boise Interagency Fire Center (BIFC). A Federal interagency center under the control 

of the Department of Agriculture and the Interior provides coordination and logistical support 

for federal fire control. 

. USCG. Assists civil authorities in protecting life and property during maritime disasters. 

. The Agency for International Development, Department of State. Manages international 

disaster relief for the United States. 

. Other DOD, Federal agencies, state and local governments, and industrial facilities may 

provide cooperative disaster relief assistance to RSA as coordinated or requested. 

Draft Find SSHP - RSA 10-30 
X---Y, 

February 1996 



10.5.9.3 Command . 

. . Normal command relationships prevail. Authority is granted for direct CONUS Army 

contact for mutual aid. 

l Upon implementation of this plan, opemtional control of all forces is assumed by the Disaster 

Control Coordinator @CC). 

. The RSA Emergency Operations Center is located in Building 5300. Telephone numbers are 

876-4105/4106/4107, area code 205, DSN 746 (Secure Telephone Unit (STU) III capability) 

during duty hours. During nonduty hours: Staff Duty Officer DSN 746-3331, Commercial 

(205) 876-3331. 

. The HQ AMC Operations Center is located in Room G2-C60, AMC Building, Alexandria, 

VA and during duty hours the telephone number is DSN 284-8406. During nonduty hours the 

Staff Duty Officer can be reached at DSN 284-9223, Commercial (202) 274-9223. 

10.5.9.4 Definition of Signals 

0 Automatic Digital Network (AUTODIN). This network is primarily used for data (card, 

paper, and magnetic tape) communications. AUTODIN is an automatic, electronic, high 

speed communications switching system serving DOD (Army-Navy-Air Force) and provides 

a high capacity means for exchanging record communications. Terminals are generally 

installed on a secure basis. Nonsecure operation is possible but not desirable. 

. Secure Telephone Unit-III (STU-III). The STU-III is a fully integrated microcomputer based 

equipment that includes voice processing, crypotologic control and telephone line modem 

functions in a single chassis. The STU-III provides the commander’s staff personnel and DA 

civilian contractors secure voice for rapid exchange of information during crisis or 

mobilization. 
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. Defense Switched Network (DSN) formerly AUTOVON. This network is primarily used for .n 

worldwidevoice communications. The DSN circuits are also used, as required, or data and 

facsimile means of communications. 

. Defense Communications System (DCS). The DCS is a worldwide complex of DOD 

telecommunications facilities and resources, organized into a single compatible 

communications system. AUTODIN and DSN comprise the DCS . 

10.5.9.5 General Information on Signals 

. In the event of a disaster, communications will be derived from local installation resources or 

commercial carriers augmented by messenger/couriers and postal services as appropriate. 

Long distance communications will be provided by surviving DSN and AUTODIN 

augmented by commercial facilities and available emergency radio systems. 

. Communications personnel required to operate C-E facilities will be provided within existing 

local resources. Requirements for additional personnel will be submitted to Headquarters /1 
USAISC-AMC, ATI’N: ASNC-R-AO, by the most expeditious means available. 

10.5.9.6 Warning Signals 

All emergency warning instructions posted on RSA conform to the FEMA definitions and meanings. 

The warning signals at RSA are: 

A?TACIK - A three to five-minute wavering tone on sirens, or series of short blasts on 

horns or other devices, n. The ATTACK WARNING signal shall mean 

that an actual attack against the country has been detected and that protective actions should be taken 

immediately. THIS SIGNAL WILL BE USED FOR NO OTHER PURPOSE AND WILL HAVE 

NO OTH.ER M.EANING. 

m. A three to five-minute steady tone on sirens, horns, or other devices. This 

signal may be used for any peacetime emergency, e.g., tornadoes, hurricanes, etc., in which the local 

commander desires to get the attention of the installation/activity population to prepare to receive 
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essential information through local media, such as public address systems, supervisory channels, or 

radio. 

10.5.9.7 Severe Weather 

Severe weather will create unsafe working conditions and will, therefore, require a complete work 

stoppage until conditions improve, 

Definitions 

. Watch - Weather conditions are favorable for the development of the alert (i.e., 

thunderstorms, tornadoes, floods) in or close to the watch area during a specified period of 

time. 

b Warning - The alert condition is occurring in the warned area. In the case of a tornado 

warning, a tornado has been visually sighted, detected on radar, or has touched down. 

b Severe Weather Bulletins -,Heavy snowfall, extremes in temperature, etc. ., ^_‘ _... 

General 

. Due to the erratic behavior and severity of tornadoes, little can be done to prevent damage to 

fixed facilities and structures. Recovery capabilities and the prevention of loss of life and 

injury to personnel are the major concerns in the event of a tornado striking the installation. 

However, if time permits, loss or damage due to severe winds can be minimized by preventive 

measures such as tie-down of equipment and removal of aircraft and vehicles. Potential flying 

objects such as planks, metal sheeting, garbage cans, and lawn furniture should be secured if 

there is sufficient warning of severe winds or tornadoes. 

Concept 

. The installation receives warnings of severe weather particularly tornado watches and 

warnings from the Huntsville Madison County Emergency Management Agency. This 
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agency has direct radio and telephone contact with the Weather Service at the Huntsville 

Jetport. Local radio nets will be operational to monitor severe weather conditions. During 

normal duty hours, these calls are received by the Plans and Operations Offrce (AMSMI-PT- 

MO-OC) who will immediately notify the DCC. During other than normal duty hours the 

Staff Duty Officer, MICOM will be notified and will call an Emergency Operations Center 

(EOC) staff member who will initiate alert notification procedures. 

-. 

. ,The DCC will notify the installation of severe weather and/or tornado watch/warning, as he 

deems necessary, in the event a tornado or other severe weather threatens RSA and the 

Huntsville environs. This will be done through the use of the Emergency Telephone Warning 

Net (ETWN), sirens, or other means. The offices that have Emergency Telephone Warning 

Net Master instruments, Personnel and Training Directorate; RSA Support Activity; Missile 

Logistics Center; Research, Development, and Engineering Center; Information Systems 

Command-MICOM; and U. S . Army Ordnance Missile and Munitions and Command School 

(USAOMMCS) will further disseminate the information when directed. This instrument is 

normally located in the area of the Emergency Action Officer (EAO) for that 

Directorate/Office/ Center. Conventional sirens, MP vehicles with sirens, and Television -----Y 
Override announcements will be used in the quarters area, as appropriate. 

. Upon notification by the DCC that a tornado warning is in effect, RSA organizational 

elements ‘will follow internal procedures to minimize loss of life and injury to personnel. 

. When severe winds or tornadoes are forecasted to affect RSA, the following personal safety 

precautions should be observed: Seek shelter in the best available portion of the building 

(Basements or interior hallways at ground floor level are considered best). In light 

structures without basements, seek shelter under heavy furniture against inside walls or a 

ravine or ditch nearby. Avoid auditoriums, gymnasiums and other structures with wide span 

roofs. 

. Emergency temporary office space will be provided to the extent available for personnel 

whose work areas have been damaged. If the requirements for office space exceeds that which 

is available, a plan for co-locating personnel can be employed. 

.-. 
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10.5.9.8 Bomb Threat 

General 

. The majority of bomb threats am false alarms, apparently intended to create confusion and to 

disrupt operations. The threat of such action within facilities on RSA, however, cannot be 

overlooked. 

l It is impossible to determine whether a bomb threat is real, and management’s fust 

consi&xation must be for the safety of personnel and for the protection of property. The most 

serious decision is whether or not to evacuate the building without a search or whether a search 

without evacuation is the more reasonable course. The decision should be based on the 

current local conditions (racial, dissidence, labor problems, previous bomb threats), warning 

time, location, and extent of the specific threatened area. 

. Bomb threats should receive the least possible publicity consistent with the degree of action 

to be taken by personnel affected; to minimize panic. 

Policy 

l Upon receipt of a bomb threat, the senior military or civilian supervisor (of division level or 

higher) will render a decision on whether or not to evacuate the building or area and when to 

re-enter the threatened building. 

. The fire drill signal will normally be used to evacuate the building to alleviate panic. 

. Since the troop area is more susceptible to bomb threats, a more elaborate search will be 

conducted in this area. Compensatory time for troops will not be granted for time involved 

in a bomb search. 

Q Locked doors, lockers, briefcases, etc., will be assumed to be locked for other purposes than 

to hide a bomb and will not be forcibly entered unless information indicates the likelihood of 

the suspected device being contained therein. 
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Concept 

. A bomb threat may be received by telephone or by written message by anyone at any location: 

A person receiving a telephone bomb threat should attempt to obtain as much information as 

possible. 

. All personnel should be alert to observe and report suspicious objects, items, or parcels that 

do not appear to belong in the area in which observed. 

. Supervisory personnel will be relied upon to conduct a search in their area of responsibility. 

Their familiarity with the work area and its normal contents will enable them to recognize 

anything unusual. As a general rule, search areas must be limited to a size which can 

reasonably be searched in not more than 20 minutes. 

. Office personnel will secure all classified material and make an inspection of their desks, file 

cabinets, vaults, and other areas of responsibility. Drawers of desks and unclassified cabinets ,*--. 
will be left slightly ajar to indicate that they have been searched. 

. . If a suspected object is found, it must . Its location and description will be 

reported to the head of the ‘Public Area” search team, who will notify the Explosives 

Ordnance Disposal (EOD) team. 

. Seatch teams for “Public Areas” will be headed by the Building Custodian/Fire Warden plus 

volunteer searchers, who will be pre-designated where possible. These teams will search 

restrooms, utility rooms, stair-wells, elevators, etc. 

. In the event of evacuation, supervisors will see that all employees are notified and safely out 

of the building to a designated assembly point. 

0 The RSA Disaster Control Coordinator (DCC) will furnish bomb threat support to RSA tenant 

organizations, except in areas considered more feasible to be handled by the tenant, such as 
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conducting the search and making the decision to evacuate their facilities. Fire fighting, 

traffic control, or other types of normal support will be provided. 

10.5.9.9 Environmental Disaster 

General 

0 Spills of oil/hazardous materials may occur either on the facility or off the facility as 

designated in Annex B. Contracts or agreements with contractors, haulers or similar 

personnel for movement of such commodities as fuel, waste oil, etc., onto or off the facility 

will stipulate that the contractor, hauler or similar person will be responsible for clean up of 

on-facility spills caused by his negligence, and that once he leaves the physical confines of the 

facility, the installation commander’s responsibility for his actions terminates. 

. Responsive alert procedures in the event of a spill include (1) rapid containment and cleanup; 

(2) satisfaction of legal reporting requirements and (3) provision, upon request, of assistance 

to other Federal, State, interstate and local government agencies in the event of a spill or oil 

or hazardous materials. 

. In areas where air pollution (smog conditions) can occur, Army installations will cooperate 

with local authorities in reducing air emissions from air pollution sources; this may include 

curtailment of all but essentkl traffic, if necessary. This emission reduction will be described 

in an Air Pollution Emergency Plan. 

Objectives 

0 To provide planning guidance to elements for the prevention and control of discharges of oil 

and hazardous substances, but not to include toxic chemical warfare agents, nuclear materials 

and radiological health and hazardous materials. 

0 To control vehicular traffic in order to achieve national ambient air standards and to 

prevent/reduce air pollution episodes. 
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Policy 

. All petroleum products and other hazardous chemicals use and/or stored on MICOM will be 

handled in such a manner to avoid or nkimize accidental spills and/or discharge which could 

result in a pollution incident. 

. Disposal of petroleum products and other hazardous waste will be accomplished in accordance 

with current Federal, state and/or local regulations as appropriate. 
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11.0 DECONTAMINATION CONTROLMEASURES ,.,, . 

Decontammation depends on the establishment of effective site control zones. These site work zones 

shall be established to reduce the accidental spread of hazardous substances by workers or equipment. 

The flow of personnel and equipment among these zones shall be controlled through designated access 

and egress points by the HSO . 

Personnel decontamination procedures for this work shall involve washing boots with a soap and 

water solution and rinsing with water. Gloves shall also be washed with soap and water and rinsed. 

Respirators must be thoroughly washed with a soap and water solution and rinsed with clean water. 

Prior to storing respirator in sealable plastic bag, each respirator should be disinfected. Soiled 

protective clothing shall have gross contamination removed and be carefully placed into disposal bags 

that must be disposed of properly, under the supervision of the HSO. Containment and disposal of 

all contaminated materials and decon water will follow pre-determined methods. All materials and 

equipment brought to the exclusion zone must be decontaminated before being removed or reused. 

11.1 SITE ORGANIZATION AND CONTROL 

Site organization and control will be established and maintained according to the recommendations 

set forth in EPA’s “Standard Operating Safety Guide,” November 1984 and the 

NIOSH/OSHA/USCG/HPA publication “Occupational Safety and Health Guidance Manual for 

Hazardous Waste Site Activities, ” October 1985. Three general areas of operation shall be 

established to reduce the risk of personnel exposure to hazardous substances. The three areas are: 

. Exclusion Zone (Zone A) 
l Contamination Reduction Zone (Zone B) 
. Support Zone (Zone C). 

The dimensions of each area and the safe working distances between each area shall be established by 

the HSO and balanced against practical work considerations and existing field conditions. 
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11.1.1 ExclllRion - 

The Exclusion Zone is generally defined as the area of approximately 75 feet from the well hole, or 

the area that is contaminated or will be unavoidably contaminated by site operations. Since this area 

shah be considered contaminated, all personnel within the area must use the prescribed levels of 

personal protection. A checkpoint will be established at the periphery of the Exclusion Zone to 

regulate the flow of personnel and equipment in and out of the area. The Exclusion Zone boundary 

(hotline) is based on observations and/or measurements. Any change in the protection level specified 

by the SSHP shah be approved by the HSO and the USACE contracting officer before being initiated. 

The hotline shall be well-defined by geographical or physical boundaries. 

As defined in the SSHP, there may be some areas where the use of respiratory protection is not 

required during normal work activities. Respirators should be immediately available for use, 

however, should a potential hazard become evident. These areas are identified by the following 

characteristics: 

. No known airborne hazards are present, and there is little or no potential for release of .- 
hazardous airborne contaminants, 

. Work operations preclude splashing of hazardous materials. 

Because of the nature of field operations, Tyvek suits, disposable gloves, safety glasses, and shoe 

coverings should be available for use in the Exclusion Zone and Contamination Reduction Zone as 

a general rule. Hard hats are only required in areas with overhead hazards (i.e., drill rig work zone). 

Any item taken into the Exclusion Zone shall be considered to be contaminated until carefully 

inspected by the HSO and/or decontaminated.. All vehicles, equipment, instruments, and materials 

taken into the Exclusion Zone shah remain in the zone until no longer needed or until they need repair. 

11.1.2 Contamination 

The Contamination Reduction Zone (Zone B) shall serve as a buffer between the Exclusion Zone and 

the Support Zone, and is intended to prevent the spread of contaminants from work areas. All 

decontamination procedures shah be conducted within this area. Personnel entering this area shah 
f-x 
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be wearing the prescribed PPE. Exit from the Contamination Reduction Zone requires the removal 

of any suspected or known contaminants through compliance with established decontamination 

procedures. All personnel will remove their own PPE and perform any required decontamination. 

The Rust HSO personnel will supervise the decontamination procedures to ensure workers are 

properly decontaminating themselves, 

11.1.3 e 

The Support Zone (Zone C) shall consist of a staging area in a non-contaminated or clean area. It 

shall contain the Citizen’s Rand (CR) radio for field operations, a first-aid station, and other elements 

necessary to support site activities. Normal -work clothes and safety shoes are worn in this area. 

11.1.4 Mndificatinnn 

Less stringent site control and decontamination procedures may be utilized based upon field activities 

and results of monitoring data. 

11.2 DECONTAMINATION PROCEDURES 

Safe personal hygiene practices are discussed in Section 10, Standard Operating Safety Procedures 

and Controls. Personnel and portable field equipment decontamination shall be carried out in the 

contamination reduction corridor. When working in the Exclusion Zone, care should be taken to 

avoid contamination of equipment (particularly instruments) whenever possible. All gross 

contamination on equipment will be removed at the drill site utilizing a portable decon sprayer. After 

gross contamination is removed, drill rigs, other heavy equipment and ancillary tools will be cleaned 

at a heavy equipment decontamination area. Critical zones and areas shall be variously identified and 

delineated with surveyor flagging. 

NOTE: All personnel subject to decontamination should shower daily as soon as 

practicable after their work shift. 

Monitoring instruments and protective equipment shall be decontaminated if the equipment has been 

in contact with the ground or splashed with contaminated water, mud, or other material. 
. 
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Decontamination solution shall consist of detergent and water. Rinse solution shall be potable water. 

Decontamination and rinse solutions shall be containerized on site in a watertight drum. 

Decontamination of drill rigs, vehicles, equipment and ancillary tools and sampling devices shall 

consist of removal of contaminated soil and mud, and steam cleaning. All vehicles and equipment 

shall be cleaned before relocation to and use at any other sampling site or work area. A minimum 

decontamination layout for Level C protection and equipment can be found in Table 1 l-l. 

11.3 MEDICAL EMERGENCIES 

For physical injuries, first-aid treatment shall be given at the site, depending upon the seriousness of 

the injury. The victim should undergo decontamination, if necessary, unless such procedures 

interfere with necessary and safe treatment. In life-threatening situations, care shall be instituted 

immediately. protective clothing shall be removed or cut away if this will not cause delays, interfere 

with treatment, or aggravate the problem. If contaminated protective clothing cannot be removed, 

wrap the victim in clean materials to help prevent contamination of medical personnel and 

ambulances. For chemical exposure emergencies, decontamination procedures shall be followed 

unless severe medical problems requiring life sustaining measures are evident. 

11.4 FIRST-AID 

In the event of injury, the emergency shall be handled according to the procedures described in the 

Emergency Procedures Section. First-aid and bloodbome pathogen kits shall be maintained at the 

control access point between the decontamination and support zones and in support vehicles. If the 

victim cannot be safely moved from the contamination area, first aid necessary to stabilize the victim 

for safe transport shall be administered at the accident location. Appropriate decontamination of all 

clothing and equipment shall be followed upon leaving the contaminated area. 
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12.0 EMhGENCY PROCEDURES 

Some risk of personal injury or chemical exposure is inherent in hazardous waste site activities. These 

risks and the effects of unpredictable events such as injury, chemical exposure, fire or explosion shah 

be minimized by: 

0 Adhering to good work practices, 

0 Using personal protective equipment appropriate for existing field conditions, 

l Performing adequate monitoring of individuals and ambient field conditions, 

. Staying alert both to personal performance and to that of co-workers. 

An emergency situation is considered to exist if: 

. Any member of the field crew is injured in an accident, or experiences or exhibits any adverse 

effects or symptoms of chemical exposure, 

. Safety monitoring indicates site conditions more hazardous than anticipated or that an 

immediate danger to life or health exists. 

12.1 GENERAL EMERGENCY PROCEDURES 

. In the event that any member of the field crew experiences any adverse effects or symptoms 

of exposure while on the scene, the entire field crew shall immediately halt work and act 

according to the instructions provided by the HSO. This includes heat or cold exposure as 

well as chemical exposure. 

. The discovery of any condition that would suggest the existence of a situation more hazardous 

than anticipated shah result in the evacuation of the field team and reevaluation of the hazard 

and the level of protection required. 
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. In the event that an accident occurs, the HSO will complete an Accident Report. Follow-up 

action shall be taken to correct the situation that caused the accident. 

. The USACE will be notified according to the requirements in Appendix E. 

12.2 PERSONALINJURY 

Rust site personnel are trained in American Red Cross first-aid procedures and shall administer 

appropriate first-aid treatment, including cardio-pulmonary resuscitation (CPR), in emergency 

situations. At least two employees trained in first aid/CPR will be on site during site operations. The 

following general emergency procedures shall be carried out in the event of injury: 

1. Notify the HSO of the incident. 

2. If the victim can be moved safely, remove him from the contaminated zone to the 

. decontamination zone using established control points, 

3. Administer first-aid. 

4. Transport victim to nearest hospital or emergency medical center or call for ambulance transport, 

as appropriate (Figure 12-1). 

5. Notify the Rust RHSS of the incident and describe the emergency response actions taken. 

12.3 CHEMICALEXPOSURE 

Before entering the contaminated zone, all site personnel shall be thoroughly acquainted with the 

types of toxic/hazardous chemicals present on site and their potential concentrations. The following 

general procedures shall be followed for chemical exposure emergencies: 

1. 

2. 

3. 

4. 

Move the victim from the immediate area of exposure or contamination, taking precautions 

to prevent additional exposure of other individuals. 

If the victim can be moved safely, proceed to the decontamination zone through established 

control points. 

Notify the HSO of the exposure incident. 

Decontaminate clothing or remove if safe to do so. 
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. For skin or eye contact: Thoroughly wash affected areas with water (eyes should be 

flushed for at least 15 minutes) I 

. For inhalation exposure: ensure that the victim has adequate fresh air. 

5. Administer additional first-aid treatment as appropriate. 

6. Transport victim to nearest hospital or emergency medical center or call for ambulance 

transport as appropriate. 

Directions to Fox Army Hospital from Thiokil Area: 

South to Redstone Rd. right (west) to Patton Rd. turn right (north) to Martin 

Rd. turn left (west) travel to Toftoy Rd. turn right (north) follow to Rideout Rd. 

merge right and travel to Goss Rd. and turn right (east) the hospital will be on the 

right across from the gold course. 

Directions to Huntsville Hospital from Thiokol Area: 

Head south to Redstone Rd. and turn left (east) and exit through gate 3 and turn 

left (north) on Memorial Parkway (231/53) and travel (x) miles to Governors 

Drive 431 East and turn right (east) and travel to corner of Governors and 

Madison where the hospital is located. 

7. Notify the Rust RHSS of the incident and describe the emergency response actions taken. 

12.4 FIREJ OR EXPLOSION 

In the event of a fire or explosion: 

1. 

2. 

3. 

4. 

Immediately evacuate injured personnel and leave the area, 

Administer fast-aid as appropriate, 

Notify RSA Fire Department, and 

Notify the HSO. 
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12.5 EMERGENCY CONTACTS 

The appropriate contact(s) from the Emergency Contact list found in Appendix A shall be made for 

all emergency situations. 

NOTE: Au emergency services can be reached by dialing 876-2117 (RSA Fire 

Department). For ambulance, fire or police contacts, give the name of the road 

and the nearest intersection. In the event no telephone can be reached, channel 

9 can be accessed with a Citizen’s Band (CB) Radio for emergency assistance. 

Notify the USACE contact and the Rust RHSS after emergency contacts have been made. 

The PPE Manager should be contacted if unforeseen circumstances require the immediate 

procurement of additional personal protective or emergency equipment. Attending emergency 

physicians should be given the telephone number of the Rust Medical Director to obtain immediate 

access to an employee’ s medical records and for consultation purposes. 
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13.0 TRAININGOFPERSONNEL 

In order to be in compliance with OSHA regulations, all personnel whose duties include participation 

in job-related activities on this site must be able to document “a minimum of 40 hours of initial 

instruction off the site, and a minimum of three days of actual field experience under the direct 

supervision of a trained, experienced supervisor. ” Each employee will receive annual &hour 

refresher training and the PM and HSO will have an 8-hour supervisor’s course. 

Site-specific tmining shall be carried out by the HSO before entering the contamination reduction and 

exclusion zones. This shall consist of a review of the specific hazards of concern, risks, symptoms 

of exposure and an overview of the Safety and Health Plan to include delineation of work zones, 

access, decontammation protocols, safety procedures, and emergency contacts. All visitors and site 

personnel entering the contamination reduction and exclusion zones must receive site-specific training 

and provide current documentation of OSHA Training @O-Hour, Supervisor, and Annual Refresher), 

Respirator Fit-Test, and Medical Fit-for-Duty prior to project involvement. 
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i 14.0 MEDICAL SURVEILLANCE 

Rust is providing medical surveillance support for numerous ongoing operations. The Medical 

Surveillance Program is the element of the Rust Health and Safety Program that provides for 

employee assurance as well as liability protection. The intent of this program is to detect deleterious 

consequences of occupational exposure to hazardous substances and physical stresses, particularly 

those associated with the work environment at hazardous waste sites. The Surveillance Program is 

designed to monitor specific physiological conditions and mechanisms that may be affected by 

non-episodic exposure as well as to provide acute or episodic medical care as needed (see following 

summary for exam components). 

All personnel working on these sites will have had a pre-employment and current annual physical 

examination in accordance with 29 CPR 1910.120, American National Standards Institute (ANSI) 

Z-88.2, and Department of the Army Pamphlets 40-173 and 40-8 conducted by an occupational health 

physician and, on the basis of this examination, will have been certified as being fit for duty on 

potentially hazardous sites. 

Unscheduled medical examinations will be conducted, however, in the unlikely event of unusual 

exposures or accidents. All AE medical records are maintained with the Rust Medical Director and 

are accessible, within the limits of the Privacy Act, through written requests to the Rust RHSS. 

Exam Component Summary 

Occupation History Dipstick Urine Analysis 

Medical History Audiometry 

Physical Exam Spirometry 

Bio-Chem Specimen EKG 

Vital Signs x-ray 

Vision Screening RBC-Che 
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15.0 RECORDKJSEPING 

Rust and all subcontractors shah maintain logs and reports sufficient to document the implementation 

and execution of the personnel protection program. This documentation shah consist of medical 

surveillance files, training files, daily logs and accident reports. 

15.1 TRUNING 

Documentation of Al3 employee training is maintained in Rust Health and Safety files under the 

direction of the Rust RHSS. These files document employee attendance, level of training and 

follow-up or refresher instruction. Any subcontractor will make available documentation of their 

employees’ training upon request. Prior to project involvement within the contamination reduction 

and exclusion zones, all visitors and site personnel must provide current documentation of OSHA 

Training (40-Hour, Supervisor, and Annual Refresher) Respirator Fit-Test, and Medial Fit-for- 

Duty. 

15.2 WORK LOGS 

AE daily work logs shall be maintained by the HSO. Copies of daily logs shah be forwarded to the 

Contracting Offrcer on request. The daily log shall contain: 

Date, 

Area(s) or site(s) worked, 

List of employees by area and hours exposed, 

PPE utilized by employees, 

Results of monitoring tests, 

Waste materials removed from work area(s), 

List of equipment decontaminated, 

Description of special or unusual events or incidents, including all first aid treatments 

not otherwise reportable. 

Any incident resulting in a work stoppage shall be fully documented in a report prepared by the HSO 

and submitted to the Rust RHSS. 
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15.3 ACCIDENTREPORTING .- 

In addition to descriptions in the daily log and work stoppage reports, an accident and/or chemical 

exposure incident shall be investigated, analyzed and documented in an accident investigation report 

submitted to the Rust RHSS. This process shall be applicable to both Rust and all subcontractors. 

These reports, prepared by the HSO in consultation with the Rust RHSS, shall contain a full 

description and analysis of the incident, including exposure work-hours and a log of occupational 

injuries and illnesses (OSHA form 200 or equivalent as prescribed by 29 CFR 1904). 

Formal accident reports shall be prepared for any diagnosed illness or injuries that result in a lost work 

day or fatality. The accident report shall identify all contributing causes and recommend future 

hazard control measures to reduce the risk of recurrence. 

Persons on site are responsible for reporting all injuries as soon as possible to the HSO. These injuries 

will be reported to the USACE according to the requirements stated in the Accident Reported 

Procedure contained in Appendix D. 
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16.0 JOB EXPOSURE REPORT 

The HSO shah complete the attached Job Exposure Report Form (Appendix E) and deliver it to the 

Rust RHSS at the termination of field activities on the site, in the event of assignment of a new HSO 

at an intermediate point during site activities, or at the ends of discrete phases of prolonged field 

activities. The intent of Job Exposure Reports is to provide documentation of actual and suspected 

job-related exposures for use by the Rust Medical Director in making decisions on appropriate 

periodic examination procedures. 
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