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1. INTRODUCTION 
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This work plan outlines proposed procedures and methodologies to be used in 

conducting a site investigation (SI) of Landfill Areas 1 and 2 at the former Ramey Air Force 

Base (AFB) in Aguadilla, Puerto Rico. This work plan was prepared by Ecology and 

Environment, Inc., (E & E) for the Department of the Army, Savannah District, United States 

Army Corps of Engineers (USACE), under Contract Number (No.) DACA21-93-D-0034. 

This work plan was developed based on the initial USACE scope of services and a site 

. meeting conducted on April 15, 16, and 17, 1996, between USACE and E & E. 

The purpose of the site investigation at the Landfill Areas is to identify the presence 

or absence of any groundwater or soil contamination at either site which is attributable to 

former DOD activities at the former Ramey AFB. E & E will confirm the presence or 

absence of soil, sediment, surface water, and groundwater contamination associated with each 

landfill. During investigation activities, E & E will make all reasonable efforts to interview 

persons knowledgeable about former site activities to confirm the presence or absence of 

materials directly attributable to past DOD activities. The site investigation will be conducted 

in accordance with all applicable USACE, federal, Commonwealth of Puerto Rico, and local 

regulations and guidelines. 

14:VN3900_P0032-02/07197-DI 1-1 
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2. WORK PLAN SUPPORT DOCUMENTS 

In addition to this work plan, several administrative documents, which contain detailed 

information, have been generated and will be used as guidance documents throughout these 

investigations. These documents are submitted and referenced in this work plan, as appro

priate. The following subsections summarize the type of information contained in these plans. 

2.1 PROJECT MANAGEMENT PLAN 

E & E has prepared a Project Management Plan (PMP) that presents E & E technical 

and managerial approaches to this investigation and the personnel involved in managing this 

project, including support personnel and subcontractors who will be involved throughout each 

phase of work. The project management process includes preparation of monthly project 

status reports; coordination of schedules, mobilizations, and other project incidentals with 

USACE; management of project staff; coordination with the E & E support groups (e.g., 

publications, laboratory); and ongoing project review by E & E technical managers and 

directors. These project management steps are described in detail in the PMP. 

2.2 SITE-SPECIFIC SAFETY AND HEALm PLAN 

E & E has prepared a Site-Specific Safety and Health Plan (SSHP) for this project. 

The SSHP includes information regarding the toxicological properties of potential contami

nants and other health hazards potentially associated with this site and emergency action 

information. The SSHP addresses personal protection issues related to investigations of 

contaminated sites and will be followed by all personnel participating in the site investigation 

activities. 

14:VN3900_P0032-02/07/97-Dl 2-1 
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E & E has prepared a Geologic Data Acquisition Plan (GDAP) that outlines E & E's 

standardized procedures for performing geologic field activities for this project. The GDAP 

presents detailed procedures for field quality assurance (QA) and quality control (QC), 

geophysical surveys, drilling methods, soil boring/monitoring well installation, determination 

of groundwater flow direction, geotechnical sampling, surveying, dec:ontamination, and 

handling of investigation-derived wastes (IDW). 

E & E will implement procedures detailed in the GDAP to ensure that high-quality 

data are collected to support site characterization, analysis, and recommendations. These 

procedures are consistent with the requirements of USACE, the U.S. Environmental 

Protection Agency (EPA), the Commonwealth of Puerto Rico, and the data quality objectives 

of this work plan. 

2.4 CHEMICAL DATA ACQUISITION PLAN 

E & E has prepared a Chemical Data Acquisition Plan (CDAP; now referred to as a 

Sampling and Analysis Plan or SAP) that presents the organization, objectives, policies, 

activities, and specific QA and QC procedures that will be employed by E & E to ensure that 

all technical data generated during the performance of the site investigation are accurate, 

representative, and ultimately capable of withstanding judicial scrutiny. The CDAP complies 

with USACE requirements (including Requirements for the Preparation of Sampling and 

Analysis Plans, EM 200-1-3, and Table 1-1 of that document, dated 30 June 1995) and EPA's 

Engineering Compliance Branch Standard Operating Procedures and Quality Assurance 

Manual (EPA 199la). 

2.5 DATA MANAGEMENT PLAN 

E & E has prepared a Data Management Plan (DMP) that describes the methods, 

techniques, and procedures that will be used to ensure that all data produced during the 

project will be accurately gathered, recorded, maintained, and reported. Data presented in 

reports will be in the following forms: listed, sorted, tabulated, graphed, charted, or any 

combination thereof. Figures and charts will be used to clearly highlight the relationships of 

the data at the site. 

14:VN3900_P0032-02/10/97-Dl 2-2 
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The former Ramey Air Force Base occupied approximately 4,357 acres north of the 

city of Aguadilla, on the extreme northwestern tip of the island of Puerto Rico (see 

Figure 3-1). The U.S. government acquired the property between 1939 and 1963 and utilized 

the site as a fully operational Air Force base until its deactivation in 1973 (see Figure 3-2). 

On March 1, 1974, ownership of most of the property was transferred to the Puerto Rican 

Industrial Development Company. Since March 1974, numerous land parcel transfers have 

occurred between U.S. government agencies, the U.S. government and private companies, 

and the U.S. government and local government agencies. This area is now operated by the 

Puerto Rican Port Authority as a municipal airport and industrial park, except for 

approximately 125 acres that are still utilized by the U.S. government as a U.S. Coast Guard 

installation (USACE 1992). 

3.1.2 Landfill Area 1 

Landfill Area 1 is located adjacent to, and south of, the airfield runway (see 

Figure 3-3). Area 1 is approximately 18 acres in area (USACE, 1996). Site features include 

a large (approximately five acres) sinkhole up to 25 feet deep, a fossilized coral reef forming 

a 30-foot high, 3-acre hill, and a broad, fenced area of heavy undergrowth, high grass, and 

trees. The hill is situated in the northern portion of the site. The site generally slopes at 

approximately 5 ° to the west, toward the sinkhole. Surface drainage of the site is into the 

sinkhole. Topographic relief at the site is approximately 100 feet. The site is reportedly used 

to graze cattle. Evidence that the site was used as a landfill includes abundant construction 

14:VN3900_P0032-02/07/97-DI 3-1 
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debris observed at and near the ground surface, and construction debris and scrap metal 

observed inside the sinkhole. Various medical wastes have also been observed inside the 

sinkhole, including intravenous bags and tubing, and syringes. Medical wastes appeared to 

have come from broken fabric bags buried with other debris. The southern end of the bottom 

of the sinkhole is covered by soil and undergrowth. In the northern end of the sinkhole 

exposed heavily weathered limestone was observed, and a potential karst limestone pipe, 

which likely drains the sinkhole, was observed. This feature was choked with large pieces of 

metal debris, limestone boulders, and logs. The sinkhole reportedly receives stormwater 

runoff from the runway via a drainage ditch. Evidence of storm water flow was observed, 

and debris caught in tree branches indicated the water level inside the sinkhole has exceeded 

eight feet in the past. USACE also reported standing water in the sinkhole during a 

December 1995 site visit (E & E 1996e). 

USACE conducted a geophysical survey of Landfill Area 1 in February 1996, which 

identified subsurface anomalies which are expected to indicate areas where landfill material is 

buried. The survey results indicate subsurface anomalies extend beyond the extent of the 

USACE survey (See Appendix B). This suggests the extent of the landfill boundaries is still 

unknown (USACE 1996a; USACE 1996b). 

USACE accompanied E & E on a site visit April 16, 1996. Observations of site 

conditions are included in the above site description. E & E also conducted a file review in 

Puerto Rico, and a document search summary is included in Appendix A (E & E 1996e). 

3.1.3 Landfill Area 2 

Landfill Area 2 is located south of the former "Tropical Acres" housing area. The 

site is approximately 65 acres in area, and is currently used to graze cattle (USACE 1996; 

E & E 1996). The site is generally flat-lying, grass-covered, and sectioned with barb-wire 

fencing Site features include several concrete building foundations, a newly constructed 

watering pond for cattle, and a shallow drainage ditch running along the northwestern margin 

of the site (see Figure 3-4). Evidence that the site was used as a landfill includes garbage and 

debris observed along the eroded sides of the drainage ditch. It is reported that the landfill 

received municipal, household garbage from the former, adjacent housing development. 

Several building foundations were observed at the site. These foundations were overgrown, 

and appeared to be of an age and design consistent with former DOD activity at the former 

14:VN3900_P0032-02/12/97-Dl 3-5 
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USACE conducted a geophysical survey of Landfill Area 2 in February 1996, which 

identified subsurface anomalies which are expected to indicate areas where landfill material is 

buried. The survey results indicate subsurface anomalies extend beyond the extent of the 

USACE survey (see Appendix B). This suggests the extent of the landfill boundaries is still 

unknown (USACE 1996a; USACE 1996b). 

USACE accompanied E & Eon a site visit April 16, 1996. Observations of site 

conditions are included in the above site description. E & E also conducted a file review in 

Puerto Rico, and a document search summary is included in Appendix A (E & E 1996e). 

3.2 REGIONAL GEOLOGY/HYDROGEOLOGY 

3.2.1 Hydrogeology 

Landfill Areas 1 and 2 occur within the Northern Coastal physiographic region of the 

island of Puerto Rico. The Northern Coast slopes gently from the foothills, which mark the 

Cordillera Central Mountain region, to the Atlantic Ocean. Surficial deposits consist of sand, 

silt and limestone clays, overlying a dissected paleo surface, the remnants of which stand 

above the lowlands as isolated mogotes, or limestone hills (Rodriquez - Martinez 1995; 

Tucci/Martinez 1995). 

The sites and vicinity are underlain by Quaternary-age sand deposits. These deposits 

are characterized as unstratified, fine- to medium-grained quartz sand, and light- to moderate

brown clays. These unconsolidated materials are between 0 and 100 feet thick (USGS, 1969). 

The surficial deposits are underlain by the Micocene-age Aymamon Limestone, which 

outcrops at Landfill Area 1. The Aymamon is typified by tropical karstic topography, 

including sinkholes and mogotes, both of which occur at Landfill Area 1. Dissolutioning of 

the Aymamon is generally very active in the intermogotal areas in the vicinity of the site. 

The Aymamon is characterized as a very dense, conchoidally fracturing limestone of white, 

light gray, buff and rose colors. The formation is estimated to be up to 1,000 feet thick 

beneath the site (Rodriquez-Martinez 1995; Tucci/Martizez 1995). 

The Miocene-age Aquada Limestone underlies the Aymamon Limestone. The Aquada 

is characterized as a hard, thick-bedded to massive calcarenite and dense limestone 

interbedded with chalky limestone and marl, commonly containing some quartz grains. The 

14:VN3900_P0032-02/12/97-Dl 3-7 
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formation is estimated to be up to 1,000 feet thick beneath the site (Rodriquez-Martinez 

1995). 

3.2.2 Aquifer Description 

Most groundwater in the site vicinity occurs within the water-table aquifer that 

extends throughout the North Coast Province. An underlying artesian aquifer, which is an 

important source of water in North-Central Puerto Rico, becomes fragmented and 

unproductive in the site vicinity (Tucci/Martinez 1995). 

The water-table aquifer extends from the water-table surface to the top of the 

freshwater/saline-water interface. This is not a sharp interface, but rather a gradational zone 

75 to 115 feet thick. The water-table aquifer is composed of the Aymamon and Aquada 

limestones, although some alluvial deposits are present in the uppermost portion of the aquifer 

in some coastal areas. The Aymamon is the most important part of the aquifer beneath the 

site because the Aquada lies below the freshwater/saline-water interface (Tucci/Martinez 

1995). 

3.2.3 Aquifer Characteristics 

Estimated hydraulic conductivities within the Aymamon Lim;:stone range from 57 to 

570 feet per day and diminishes with depth. This diminishing is like:ly related to the 

maximum effective depth to which karstification will occur within th::: aquifer. Estimates of 

transmissivity in the site vicinity are sparse because no rigorous aquifer tests have been 

conducted in the area. Continuous streamflow and groundwater-level data were not obtained 

until 1985. Available transmissivity estimates for the freshwater zone of the water table 

aquifer range from 200 to more than 280,000 square feet per day. Transmissivity values this 

high probably reflect cavernous porosity and enhanced dissolutioning along bedding planes, 

joints, and fractures. The Aymamon in the site vicinity is also mostl.y a grainstone-packstone 

and coral boundstone with as much as 25 percent total porosity (Rodriquez-Martinez 1995; 

Tucci/Martinez 1995). 

Groundwater is expected to be encountered from 100 to 150 feet below ground 

surface (BGS). The flow direction in the water table aquifer would be expected to be 

generally to the northwest, toward the Atlantic Ocean coastline. 
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The Puerto Rico Aqueduct and Sewer Authority (PRASA) reports that domestic water 

supply in the vicinity of the site is obtained from several surface water reservoirs located 

between 5 and 10 miles south and southeast, and upgradient of the site. All of the former 

Ramey Air Force Base is supplied by PRASA, and no indication of private supply wells for 

domestic use could be found during the site visit and file review (PRASA 1983; E & E 

1996e). 
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4.1 GEOPHYSICAL SURVEY 

4.1.1 Landfill Area 1 
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A geophysical survey using an EM-31 will be conducted at Landfill Area 1 to identify 

the extent of landfill to the south and east. The new survey will overlap the previous USACE 

geophysical survey by approximately 150 feet and will extend south approximately 200 feet 

from the southern border of the USACE survey and east approximately 200 feet from the 

eastern border of the USACE survey. The survey will be performed on 50-foot centers to 

match the USACE survey. Section 5.1 of the GDAP describes the survey methodology. 

4.1.2 Landfill Area 2 

A geophysical survey using an EM-31 will be conducted in the northwest quadrant of 

Landfill Area 2. The new survey will overlap the previous USACE geophysical survey by 

approximately 150 feet and extend over an area approximately 800 feet by 800 feet using a 

data point spacing of 50 feet to match the USA CE survey. Section 5 .1 of the GDAP 

describes the survey methodology. 

4.2 SURF ACE WATER/SEDIMENT ASSESSMENT 

One surface water and one sediment sample will be collected from the bottom of the 

sinkhole at Landfill Area 1 (see Figure 4-1). The sediment sample will be collected from 0 to 

0.5 feet below the substrate along the eastern side of the sinkhole near areas where landfill 

material is being eroded and transported into the sinkhole by storm water. If no standing 

water is present in the sinkhole during the sampling effort, two surface soil samples will be 

collected instead of the surface water and sediment samples. In either case, sample locations 

will be selected along the most probable drainage pathway. Both samples will be analyzed for 
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volatile organic compounds (VOCs; EPA Method 8260), base/neutral and acid extractable 

organic compounds (BNAs; EPA Method 8270B), pesticides and polychlorinated biphenyls 

(PCBs; EPA Method 8081), Target Analyte List (TAL) metals: silver, aluminum, arsenic, 

barium, beryllium, calcium, cadmium, chromium, copper, iron, mercury, potassium, 

magnesium, manganese, sodium, nickel, lead, antimony, selenium, titanium, vanadium and 

zinc (EPA Methods 6010, 7060, 7421, 7740, 7841, 7470, and 7471), and Total Petroleum 

Hydrocarbons (TPHs; EPA Method 8015M; see Table 4-1). In addition, the sediment sample 

will also be analyzed for explosives (EPA Method 8330). Decontamination procedures and 

management of IDW are described in the CDAP (Section 4.4.10 and 4.4.12 respectively), and 

in Section 4. 7 of this work plan. 

4.3 GROUNDWATER ASSESSMENT 

4.3.1 Monitoring Well Installation 

Because the exact depth to groundwater at the site is unkown and portions of the 

landfill boundaries have not been delineated, the number and locations of monitoring wells to 

be installed will not be finalized until the geophysical surveys are performed and an initial 

borehole is completed. The number and distribution of monitoring wells are proposed for 

three scenarios and that balance the need to adequately detect possible groundwater contami

nation emanating from the landfills and the level of effort needed to install the monitoring 

wells. If the depth to groundwater is less than 125 feet BGS, eight monitoring wells will be 

installed at each of the two landfills as shown in figures 4-1 and 4-2. If depth to groundwater 

is determined to be 125 to 175 feet BGS, five or six monitoring wells will be installed at each 

landfill. If depth to groundwater is determined to be greater than 175 feet, four or five 

monitoring wells will be installed at each landfill. Under either of the latter two scenarios, 

one of the wells at each landfill will be located upgradient (i.e., southeast) of the respective 

landfill; the other wells will be appropriately located along the northern and western perimeter 

of each landfill, which is presumed to be the downgradient direction (toward the coast). 

The proposed monitoring well locations were chosen based on the USACE geophysi

cal survey results, which located subsurface anomalies. These locations are intended to allow 

for groundwater data collection from points upgradient, downgradient, and adjacent to these 

anomalies. However, well locations along the southern and eastern boundaries of Landfill 

Area 1 and northwestern boundary of Landfill Area 2 are subject to change pending comple

tion of the proposed supplemental geophysical surveys. The remainder of this section 

A ".l 
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(Section 4) is based on the assumption that eight wells will be installed at each landfill area. 

Eight 2-inch inside diameter, Schedule 40 polyvinyl chloride (PVC), monitoring wells 

will be installed at each of the two landfill areas using a drill rig equipped with hollow-stem 

augers and tri-cone reverse air coring techniques as described in Section 3 of the GDAP. All 

reasonable efforts will be made to avoid encountering subsurface scrap material that has been 

deposited at the site. Each location will be screened using a metal detector/magnetometer 

prior to intrusive activities. Soil samples will be collected using split-spoon techniques. 

Split-spoon samples will be collected on 5-foot centers beginning at ground surface, and 

terminating at the top of bedrock (estimated to occur at 35 feet BGS). A total of eight soil 

samples will be collected from each borehole. 

The eight soil samples collected from each monitoring well borehole will be analyzed 

for VOCs (EPA Method 8260), BNAs (EPA Method 8270B), pesticides and PCBs (EPA 

Method 8081), TAL metals: silver, aluminum, arsenic, barium, beryllium, calcium, cadmium, 

chromium, copper, iron, mercury, potassium, magnesium, manganese, sodium, nickle, lead, 

antimony, selenium, titanium, vanadium, and zinc (EPA Methods 6010, 7060, 7421, 7740, 

7841, 7470 and 7471), TPHs (EPA Method 8015M; see Table 4-1) and explosives (EPA 

Method 8330; see Tables 4-1 and 4-2). 

The monitoring well boreholes will be completed using a combination of hollow-stem 

augering techniques and tri-cone reverse air techniques. Hollow-stem augering will be 

performed from the ground surface to the top of bedrock (see Section 3.3.1 of the GDAP). 

After encountering bedrock at each monitoring well borehole location, the drilling method 

will be switched from hollow-stem augers to tri-cone reverse air (see Section 3.3.3 of the 

GDAP). This method will be used to drill from the surface of the bedrock to the total well 

depth. Groundwater is expected to be encountered between 100 feet and 150 feet BGS. Use 

of the reverse air drilling method will allow the geologist to determine the precise depth to 

groundwater while drilling. Rock cuttings will be used to characterize the lithology of the 

bedrock at each well location according to Appendix E of the GDAP. 

Each well will be constructed of the required length of flush-threaded casing, 

terminating with 15 feet of 0.02-inch factory-slotted screen bracketing the water table. 

A sand pack will be installed from the bottom of the boring to approximately 2 feet 

above the top of the screen. A bentonite seal not less than 2 feet thick will be placed into the 

annular space above the sand pack. Cement grout will be placed above the bentonite seal to 

ground surface .. Steel protective casings, locks, caps, a concrete pad, and protective posts 

14:VN3900_P0032-02107197-Dl 4-5 
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Sample Analytkal Parameter 
Type/Matrix (l\fetbod Number) 

Soil voe (82603) 

8NA (82708) 

Pesticides/PCBs (8081) 

TAL Metils (Various2) 

TPH (8015M) 

Explosives (8330) 

Groundwater voe (82603) 

8 NA (82708) 

Pesticidcs/PCBs (8081) 

TAL Metals (Various2) 

TPH (801SM) 

Surface Water 
(If Presem) voe (82603> 

.B~a J.82708) 

PcSlicides/PCBs (8081) 

TAL Metals (Various2) 

TPH (8015M) 

Key at end of table. 
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Number or 
Samples O..plkate 

64 6 

64 6 

64 6 

64 6 

64 6 

64 6 

·3 I 

8 I 

8 l 

8 I 

8 I 

I I 

I : I .. 

I I 

I I 
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Table 4-l 

SAMPLE ANALYTICAL SUMMARY 
LANDFILL AREA I 

FORMER RAMEY AIR FORCE BASE 
AGUADILLA, PUERTO RICO . 

Field QC Samples Field QA Samples• 

Total No. 
Eqalpment Trip Field and Trip Total Holding Sample of 

Rinsates Bla11k.•1 QC Samples Duplk:ates Blanks1 QA Samples Times Preservation Colors Cntnrs 

0 6 76 6 6 12 14d Ice 10 4°C4 2-4-0mL GSV IS4 

0 0 70 6 0 6 14d/40d Ice 10 4•c 8 oz cwm 77 

0 0 70 6 0 6 14d/40d Ice to 4°C SC:C llQIC 2 77 

0 0 70 6 0 6 6mo Ice 10 4°C 8 ozcwm 77 

0 0 70 6 0 6 28 days Ice 10 4°C 8 ozcwm 77 

0 0 70 6 0 6 14d/40d Ice to 4°C 8ozcwm 77 

I I I I I I 2 14d Ice to 4 •c"·S 2·40mLGSV 28 

I 0 10 I 0 I 7d/40d Ice to 4°C 2·1LA.G. 24 

l 0 10 l 0 I 7d/40d Ice to 4°C 2- IL A.G. 24 

I 0 10 I 0 I 6mo Ice to 4•c6 IL HOPE 12 

I 0 10 I 0 I 28 days Ice to 4°C7 2- I LGla.ss 24 

0 I 3 I I 2 14d Ice to 4°C4·' 2-4-0 mLGSV 28 

0 0 2 l 0 l 7d/40d Ice to 4°C 2-ILA.G. 24 

0 0 2 I 0 I 7d/40d Ice to 4°C 2-ILA.G. 24 

0 0 2 I 0 I 6mo Ice to 4°c6 I L HOPE 12 

0 0 2 I 0 I 28 days Ice 10 4•c7 2-IL Glass 24 
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Table4-l 

SAMPLE ANALYTICAL SUMMARY 
LANDFILL AREA 1 

FORMER RAMEY AIR FORCE BASE 
AGUADILLA; PUERTO RICO 

t'ield QC Samples · Field QA Samples• 

Total 

.:.:.., --~"!pJc., .. .. §~!.,ar,a~er,., Number of Equipment Trip Field and 
· l)pe-/Matrilt · ·(M"lrod Numb..-) Samples ·Duplic:ate llinsates· Blank.~1 QC Sa"'ples 

Sediment voe (82603> J I 0 I 3 

BNA (82708) I I 0 0 2 

Pesticides/PC& (8081) I I 0 0 2 

TA[; Metals (Various2) I I 0 0 2 

ll'H (8015M) I I 0 0 2 

Reference: US ACE Requirements for lhe Preparation of Sampling and Analysis Plans. EM 200-1-3, 30 June I 995. 

• To salisfy QA req~irements, a split of each field QC sample will be sent io lhe USACE QA laboratory. 

One Trip Blank wilb every cooler containing voe sample(s). 
2 TAI. Metals. Ag, Al, Ba, Ca, Cd, Cr, Co, 'Fe, K, Mg, Mn, Na, Ni, Sb, Sc, Ti. V, Zn (EPA 6010). 

As (EPA 7060). . 
Hg (EPA 747017471). 
Pb (7421). 

3 Including MTBE and Napthalene. 
4. No headspace. 
s HCI to pH < 2. 
6 HN03 to pH < 2, 
7 HzS04 to pH < 2. 

Key: 

A.G. Ambec glass. 
BNA Base/neutral and .acid extracl3ble organic compound. 
cwm Clear, wid~-moulhjar. 
GSV Glass septa vial. 

H;DPE High density polyethylenebonle. 
oz a Ounce-. 

QA a Quality assurance. 
QC = Quality C()ntrol. 

TPH a Total petroleum hydrocarbon. 
VOC Volatile organic compound. 

I~ : VN3900 _ P0032-02/I0197-D I 

Trip Total 
Duplic:ates Bbl\kst QA Samples 

I 0 I 

I 0 I 

I 0 I 

I 0 I 

I 0 I 

Page 2 of 2 

No. 
Holding Sample of 
nines Pr~atlon cntn..S Cntnn 

14<1 Ice 10 4°C4 2-<'!0mt.GSV 154 

14d/40d Ice ro 4°C 8ozcwm 77 

14d/40d Ice to 4°C see note 4 77 

6mo Ice 10 4°C 8 ozcwm 77 

28 days Ice 10 4•c 8 ozcwm 77 
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Table4-2 

SAMPLE ANAL YrlCAL SUMMARY 
LANDFILL AREA 2 

FORMER RAMEY AIR FORCE BASE 
AGUADILLA, PUERTO RICO 

l'Md QC Samples Yldd QA Sample.;a 

Total 
Sample Analytical Parameter Number of Equlpmenl Trip Field and 

Type/Ma1rix (Method Number) Samples Duplicate Rlnsates Blanks1 QC Samples 

Soil voe (82603) 64 6 0 6 76 

BNA (82708) 64 6 0 0 70 

Pes1icides/PCBs (8081) 64 6 0 0 70 

TAL Metalsl (Various2) 64 6 0 0 70 

TPH (8015M) 64 6 0 0 70 

Explosives (8330) 64 6 0 0 70 

Groundwater voe (82603) 8 I I I 11 

DNA (82708) 8 I l 0 10 

. Pcsticidcs/PCBs (8081) 8 I I 0 10 

TAL Metals2 (Various2) 8 I I 0 10 

TPH (801SM) 8 I I 0 10 

Reference: USACE Requirements for tile Prepara1ion of Sampling and Analysis Plans, EM 200· l ·3, 30 June, 1995. 

a To salisfy QA requirements, a splil of each field QC sample will be senl to the USACE QA laboratory. 
I One Trip Blank with every cooler containing voe sample(s). 

Duplkales 

6 

6 

6 

. 6 

6 

6 

I ., 
I 

I 

I 

2 TAL Melals: A&, Al, Ba, Ca, Cd, Cr, Co, Fe, K, Mg. Mn. Na, Ni, Sb, Se, Ti, V, Zn (6010); As (7060); Hg (7470n471):Pb (742 1). 
3 Including MTBE and Naplbalene. 
4 No headspace. 
S HCL 10 pH < 2. 
6 HNO, 10 oH < 2. 
7 HiS04 to.pH < 2. 

Key: 

A.G. Amber elass. 
DNA Base/neutral and acid emactable organic compound. 
cwm Clear, wide-moulhjar. 
GSV Glll$S septa vial. 

HOPE a High density polyethylenebottle. 
oz - Ounce. 

QA Quality assu.rance. 
QC Quality control. 

TPH Total petroleum hydrocarbon. 
VOC c Volatile organic compound. 

·)......_P0032-02/10197·01 \ J''NJ, ........ ·· 
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Trlp Total 
Blank1 QASamples 

6 12 

0 6 

0 6 

0 6 

0 6 

0 6 

I 2 

0 I 

0 I 

0 I 

0 I 

Page 1 o 

Holdlng Sample No. of 
Tunes Preservation Cnmrs Cntnrs 

14d Ice 10 4°C4 2-40mLGSV 152 

14d/40d Ice 10 4°C 8 ozcwm 76 

14d/40d Ice to 4°C see note 2 76 

6mo Ice to 4°C 8 oz cwm 76 

28 days Ice to 4°C 8 ozcwm 76 

14d/40d Ice 10 4°C 8 ozcwm 76 

14d Ice to 4 •c4.S 2-40mLGSV 26 

7d/4()d Ice 10 4°C 2-lLA.G. 22 

7d/4()d Ice 10 4°C 2-ILA.G. 22 

6mo Ice to 4°C6 I L HOPE II 

28 days Ice to 4°C7 2-ILGlass 22 
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will be installed to protect the monitoring wells. All monitoring well installation activities 

will be conducted in accordance with Section 3.4 of the GDAP. 

4.3.2 Monitoring Well Development 

After each well has been constructed, but no sooner than 48 hours after grouting is 

completed, the wells will be developed by surging and pumping. Water levels, specific 

conductance, temperature, and pH will be measured and recorded before and after the 

development of each well. Development will continue until the water is clear and free from 

sand, silt, and clay. If suitable development is not reached within 6 hours of continuous 

development action, the development activities will be stopped. Development water shall be 

drummed as IDW, labeled, and held for disposal until chemical analysis determines whether 

off-site disposal is required. Disposal criteria for the development water will be based on 

U.S. EPA groundwater standards. 

After final development of each well, E & E will collect approximately 1 liter of 

water from the well in a clear glass jar, label and photograph it with 35mm color print film, 

and submit the photo as part of the well development record. The photograph will have 

suitable back-light and shall be taken close enough to show the clarity of the water. Well 

development will be completed in accordance with Section 3.5 of the GDAP. 

4.3.3 Groundwater Sampling 

Approximately 24-hours after the development and stabilization, the eight new 

monitoring wells in each of the two landfill areas will be sampled. The groundwater samples 

will be analyzed for BNAs (EPA Method 8270B); VOCs (EPA Method 8260); TPH (EPA 

Method 8015M); pesticides and PCBs (EPA Method 8081); and TAL metals (EPA Methods 

6010, 7060, 7421, 7740, 7841, 7470, and 7471; see Table 4-1 and 4-2). The wells will be 

purged and samples will be collected in accordance with Section 4.4.6 of the CDAP. Specific 

conductance, temperature, and pH will be measured and recorded during and after the purge 

to assure samples are representative of aquifer conditions. 

14:VN3900_P0032-02/07/97-DI 4-9 
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During soil boring activities, lithologic samples will be obtained for the purpose of 

characterizing the site-specific subsurface geologic conditions. Lithologic samples will be 

collected from ground surface to the total depth of each monitoring well using the techniques 

discussed in Section 4.3.1. A lithologic log of each borehole, containing a lithologic descrip

tion, Unified Soil Classification, and total organic vapor (TOV) readings, will be maintained 

in the field in accordance with Sections 7 .1 and 7 .2 of the GDAP. 

4.4.2 Water Level Measurements 

Water level measurements will be made to the nearest 0.01 foot in the eight newly 

installed monitoring wells at each of the two landfill areas using an electronic water level 

indicator as described in Section 4.1.3 of the GDAP. Water level me:asurements will be 

referenced to the surveyed, top of casing (TOC) elevations. The water level elevation data 

will be used to determine the prevailing direction of groundwater flow across the site. 

4.5 SURVEYING 

All new monitoring wells at the site will be surveyed (see Section 8 of the GDAP) by 

a registered land surveyor and referenced to a permanent survey marker. The TOC elevations 

of each monitoring well will be surveyed to the nearest 0.01 foot and referenced to the 

National Geodetic Vertical Datum (NGVD). 

4.6 SITE-SPECIFIC CHEMICAL DATA ACQUISITION PLAN 

This Site-Specific Chemical Data Acquisition Plan (SCDAP) 1::ontains the specific 

sampling and analytical requirements for the assessment activities at both landfill areas at the 

former Ramey AFB, and any modifications to procedures specified in the CDAP. 

As discussed in Sections 4.4.1 and 4.2.3, 128 soil samples and one sediment sample 

will be collected and analyzed for VOCs (EPA Method 8260); BNAs (PAHs only; EPA 

Method 8270B); pesticides and PCBs (EPA Method 8081); TAL met:lls: silver, aluminum, 

arsenic, barium, beryllium, calcium, cadmium, chromium, copper, iron, mercury, potassium, 

magnesium, manganese, sodium, titanium, vanadium and zinc (EPA Methods 6010, 7060, 

7421, 7740, 7041, 7470, and 7471); TPH (EPA Method 8015M; see Table 4-1), and 

explosives (EPA Method 8330). One surface water sample and sixte1~n groundwater samples 

14:VN3900_P0032--02/07/97-DI 4-10 
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will also be collected and analyzed for the same parameters as the soil and sediment samples, 

with the exception of explosives. Table 4-1 lists the number of samples, including QA and 

QC samples, and test methods required for chemical analyses. These analyses will be 

conducted at E & E's Analytical Services Center (ASC). 

To satisfy QC requirements, duplicate, equipment rinsate, and trip blank samples will 

be collected and analyzed as specified in Table 4-1. These samples will be sent to E & E's 

ASC. To satisfy QA requirements, a split of each duplicate, equipment rinsate, and trip blank 

sample will be collected and sent to the USACE QA laboratory (South Atlantic Division 

Laboratory) for analysis. 

All samples will be collected, preserved, packaged, transported, and analyzed in 

accordance with the CDAP. If sample integrity, such as holding times, temperature, etc. is 

compromised by E & E or subcontractors to E & E, E & E will be responsible for possible 

resampling at no cost to the government. 

4.7 IDW MANAGEMENT AND DISPOSAL 

All IDW, including decontamination fluids, well development and purge water, and 

soil and rock cuttings, will be containerized at the site using DOT 17-H, 55-gallon steel 

drums. Drums will be staged adjacent to each monitoring well location, and labeled with an 

adhesive sticker marked with the start date of storage, drum contents, site name, and the 

USACE and E & E points of contact. IDW will remain at the site until analytical results are 

received and reviewed. 

If analytical results indicate the IDW concentrations are below EPA MCLs and EPA 

Region III risk-based soil concentration levels, E & E will propose the on-site disposal of the 

IDW. If IDW concentrations exceed these guidelines, E & E will evaluate the best disposal 

alternative, and propose off-site disposal at a permitted disposal facility. 

14:VN3900_P0032-02/I0/97-DI 4-11 
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Following completion of the field investigation, E & E will prepare an SI report in 

accordance with USA CE requirements as outlined in the USA CE SOW. In conjunction with 

preparation of the SI report, E & E will evaluate all acquired data, characterize the nature and 

magnitude of site contamination and qualitatively assess the potential threats to human health 

and the environment. All site analytical data will also be reviewed by a chemist in Puerto 

Rico, as required by the Commonwealth of Puerto Rico. The SI report will include figures, 

tables, and text, and the results will be summarized in a conclusions/recommendations section. 

The report will be sealed by a Professional Engineer registered in Puerto Rico, as required by 

the Commonwealth of Puerto Rico. 

14:VN3900_P0032--02107/97-DI 5-1 
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Figure 6-1 presents the proposed project schedule for the site investigation at Landfill 

Areas 1 and 2 at the former Ramey AFB. 

14:VN3900_P0032-02/07/97-Dl 6-1 
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Figure 6-1: Project Schedule .. Site Investigation at Landfill Areas 1 and 2 

Fonner Ramey Air Force Base, Aguadilla, Puerto Rico 
cu.....,t Oat•: O'l/07/97 

# Task Name SchedStart SchedFln 
1998 1197 

Anr Mav Jun JUI Aun - oct Nov Dec Jan l'eb Mar ...... Mav Jun Jul Aun llMa Oct Nov Dec Jan Feb 

1 Notice to Proceed 04/22/96 04l22l96 ~ 
2K;&ntt Chart (E & E) 04J22l96 04l29J96 K 
3 Draft SI Workplan (E & E) 04l22l96 0&00/96 w 

I 

4 Draft Workplan Review (USACE) 06/19196 07/08/96 ~d:i 
5 Preflnal SI Wotkplan (E & E) 07/09/9f, 08/12196 ~J-, 
6 PrefiNll Workplan Review (USACE/EQB) 12/06/96 01121197 I-- -
7 Final SI Workplan (E & E) 01f22197 02/12197 -- LC~ 
8Workplan ~I (USACEJEQB) 0'2/13197 03!2.7197 - - J 

9 Conduct Field Work (E&E) 03128/97 06/25/97 I 

10 Draft SI Report (E&E) rNZ.6197 08/'22/97 

11 Draft Report Review (USACE) 08/25197 09/23/97 -- --=-.LI 

12 Prefinal SI Report (E & E) rs/24197 10122197 
I • -·- -~-

13 PrefinaJ Report Review (USACEJEQB) 10123197 1'2/04/97 
1 - --- -- J 

14 Final SI Report (E & E) 12/05197 01/05'98 ,_ - I 

15 Report Approval 01.()6198 02/04l96 ;- \-· 16 Monhly Progreea Reports 05/10/96 10/10197 <> <> <> <> <> <> <> <> <> <> • • • • • • • • 
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E & E conducted file reviews for the former Ramey Air Force Base project on April 

18 and 19, 1996. Files were reviewed at the United States Geological Survey, the Aqueduct 

and Sewer Authority of Puerto Rico, and the Environmental Quality Board of Puerto Rico, 

including the Superfund Section, Water Quality Section, Air Quality Section, Solid Waste 

Section, Bio-Medical Waste Section, and the Hazardous Waste Section. File information was 

also received from the USACE Jacksonville District. 

Neither USGS, nor EQB had any files related to the landfills or site activities, past or 

present. Geologic reference material was purchased at the USGS office, and updated laws 

and environmental regulations were purchased at EQB. The Aqueduct and Sewer Authority 

provided detailed maps and information concerning water supply and use in the Aguadilla 

area. 
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CESAS-EN-GG 

MEMORANDUM THRU 

EN-GG 
EN-G 

FOR EN-GH (Smith) 

25 March 1996 
WHITACRE/tjw/6003 

SUBJECT: Geophysical Survey at Landfill Site 11 and Site 12, Former Ramey AFB, 
Ramey Puerto Rico and Pistol Range Landfill, Former San Juan NAS, San Juan Puerto 
Rico. 

1. This memorandum summarizes the results of the geophysical surveys conducted at 
Landfill Sites 11 and 12 at Fonner Ramey AFB and at the Pistol Range Landfill at 
Fonner San Juan NAS. EN-GG personnel (Tom Whitacre and Marty Fife) conducted the 
geophysical surveys using a continuous reading terrain conductivity meter. The goals of 
the surveys were to delineate the location and horizontal extent of each of the abandoned 
landfills. Field investigations were conducted from 13 February through 22 February, 
1996. 

2. Site Description: 

a. Former Ramey AFB Landfill Site 11 covers an are~ approximately 1300 long 
by 1000 feet wide (See Attachment A). The area contains a sinkhole approximately 120 
feet in diameter and 30 to 60 feet deep with an associated subsidence depression 
approximately 700 feet in diameter and 30 feet deep. Topographic relief at the site is 
approxim~tely 100 feet. The northern portion of the site contains a limestone reef tha:t is 
topographically expressed as a small bluff. The site is covered with a variety of tall 
grasses and brush, with extensive tree cover in the sinkhole drainage channel. The site is 
currently used for livestock pasture. 

b. Fonner Ramey AFB Landfill Site 12 covers an area approximately 1500 feet 
long by 1700 feet wide (See Attachment A). The site topography consists of gently 
rolling hills and swales with a maximum relief of 25 feet. The site is subdivided by 
several barbed-wire fences. A retention pond for livestock use has recently been 
constructed in the northeast comer of the site. The site is covered with a variety· of 
grasses and brush and is currently used for livestock pasture. 

c. Fonner San Juan NAS Pistol Range Landfill covers an area approximately I 000 
feet long by 750 feet wide (See Attaclunent A). The site is generally flat with a few 

c~ earthen berms associated with the old pistol firing range. There are several buildings, 
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SUBJECT: Geophysical Survey at Landfill Site 11 and Site 12, Former Ramey AFB, 
Ramey Puerto Rico and Pistol Range Landfill, Former San Juan NAS, San Juan Puerto 
Rico. 

buried utilities, abandoned vehicles, and metallic debris scattered across the site. The 
southern half of the site is used for boarding and exercising horsies. The northern half of 
the site is used by the Puerto Rican Fire Fighting Academy as a fire training facility. 
Portions of the site were covered by heavy vegetation which prev.ented access. 

3. Instrumentation: A Geonics EM-31 TM Terrain Conductivity Meter was used to conduct 
the geophysical surveys. The EM-31 ™ is a continuous reading instrument that can 
measure variation in ground conductivity and secondary induced magnetic fields. The 
instrument has an effective exploration depth of up to 3 meters. During the surveys, the 
equipment was operated in the single vertical dipole mode and carried approximately 1 
meter above the ground surface. 

4. Data Collection: Geophysical survey grids, on 50-foot centers, were laid out in each 
of the landfill sites. The instrument was carried over each marked station and both the 
quadrature (terrain conductivity) and in-phase components of the electric field were 
digitally recorded. The quadrature portion of the electric field is proportional to the 
conductivity of the ground. The in-phase component of the: electric field is more 
responsive to metallic objects and debris. A total of 188 data points (both quadrature and 
in-phase readings at each station) were recorded at Landfill Site 11, 1039 data points were 
recorded at Landfill Site 12, and 313 data points were recorded at the Pistol Range 
Landfill. An Omidata Model DL720 data logger was attached to the instrument and 
electronically recorded and stored the data for later retrieval. A site map of each landfill 
showing the data sampling points is included in Attachment A. A hand-held Garmin 
Model 45 GPS unit was used to determine "real world" coordinates for a few selected 
control points at each site. The GPS coordinates are probably accurate to within 30 feet. 

5. Data Reduction/Analysis: The geophysical data were electronically downloaded to a 
PC. Plots of Terrain Conductivity and In-Phase readings for each landfill site were 
generated using Surfer® data processing and display software. The raw data was 
reviewed and manually edited, where appropriate, prior to gridding and contouring via 
Surfer®. These plots are included in Attachment B. 

6. Results oflnvesti~ation: 

a. At the Site 11 Landfill, the geophysical survey indicated that nearly the entire 
fenced area is an abandoned landfill (See Attachment B). The landfill area is bounded on 
the north by the limestone bluff and extends south all the way tCI the main roadway. On 
the east the landfill extends from the access road west to the sinkhole. The landfill 
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CESAS-EN-GG 
SUBJECT: Geophysical Survey at Landfill Site 11 and Site 12, Former Ramey AFB, 
Ramey Puerto Rico and Pistol Range Landfill, Former San Juan NAS, San Juan Puerto 
Rico. 

appears to cover most of the area with higher conductivity and in-phase readings seen 
around the sinkhole and along the edge of the subsidence depression. It appears that the 
sinkhole and adjacent ground were the first areas to be filled with waste material which 
subsequently progress to the edge of the subsidence depression and then along both roads. 
Several large amplitude anomalies are seen adjacent to the subsidence depression, which 
are indicative of large pieces of buried metallic debris. One large anomaly is seen along 
the southernmost survey line (Line -1150). This feature is approximately 300 feet long 
and 50 feet wide. This anomaly may be associated with the rumored buried airplane and 
additional investigation of this anomaly is warranted. Two locations are recommended 
for installing perimeter monitoring wells around the landfill site. One location for well 
installation is the limestone bluff located on the northern edge of the landfill. The other 
location is immediately to the west of the sinkhole on the plateau. These areas appear to 
be located outside of the landfill boundaries. Attachment C contains Surfer® contour 
plots showing the interpreted extent of the landfill and the recommended location of the 
perimeter monitoring wells. 

b. Results of the geophysical survey at the Site 12 Landfill, indicate that the 
northwestern one-third of the site contains buried debris (See Attachment B). The 
geophysical anomalies are expressed as smaller isolated features with small amplitudes. 
Several of the anomalies appear to be associated with old building foundations and 
possibly abandoned buried utilities, especially the anomalies in the central portion of the 
site. The highest concentration of anomalies is located adjacent to a ditch that runs along 
the northwestern boundary of the site. Landfill debris material was exposed in the walls 
along the northern 400 feet of the ditch. This area corresponds with the cluster of 
geophysical anomalies in the area. The southeastern two-thirds of the site appears to be 
devoid of any significant anomalies. The linear anomaly in the western portion of the site 
is an artifact caused by low battery power to the instrument. It is recommended that the 
geophysical survey be extended at least 500 to the north and west of the northwest comer 
of the site. Based on the current survey, there is a possibility that that landfill extends off 
of the property in these directions. At least two perimeter monitoring wells should be 
installed in the southeastern half of the site. One well should be located south of the 
retention pond and one well near the intersection of the three barbed-wire fences. After 
the additional geophysical survey of the northwestern area is completed, additional 
monitoring wells should be installed in that area. Attachment C contains Surfer® contour 
plots showing the interpreted extent of the landfill and the recommended location of the 
perimeter monitoring wells. 
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CESAS-EN-GG 
SUBJECT: Geophysical Survey at Landfill Site 11 and Site 12, Former Ramey AFB, 
Ramey Puerto Rico and Pistol Range Landfill, Former San Juan NAS, San Juan Puerto 
Rico. 

c. Results of the geophysical survey at the Pistol Range Landfill, indicate that 
most the site contains buried debris and/or disturbed material. The geophysical 
anomalies are numerous and have high amplitudes. There are several small anomalies in 
the southern portion of the site. These anomalies appear to be associated with near 
surface metallic debris (drum lids, bullet casings, wire, etc.). The northern edge of the 
property appears to be the only location containing relatively undisturbed material. Two 
locations are recommended for installing perimeter monitoring wells around the landfill 
site. One well should be located in the northern corner of the ~:ite, near the abandoned 
vehicles. The other well should be located in the asphalt parking lot near the fence the 
separates the northern and southern half of the site. Attachmi~nt C contains Surfer® 
contour plots showing the interpreted extent of the landfill and the recommended location 
of the perimeter monitoring wells. 

7. If any additional information or assistance is needed, do not hesitate to Thomas 
Whitacre, Project Geologist at 912/652-6003. 

Encl ROBERT V. O'KELLEY, P.G. 
Chief, Geology/Hydrngeology & HTRW 

Design Section 
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The safety and health of site workers and the public are the primary concerns and 

goals of Ecology and Environment, Inc. (E & E). Thus, a comprehensive, carefully 

managed, and thoroughly documented safety and health program is essential for the successful 

completion of all field activities. The purpose of this Site-Specific Safety and Health Plan 

(SSHP) is to outline the general safety and health procedures and protocol to be followed by 

E & E and subcontractor personnel, as well as any site visitors, during site assessment field 

activities conducted as part of Delivery Order No. 0021 issued by the United States Army 

Corps of Engineers (USACE), Savannah District, under Contract Number DACA21-93-D-

0034, at Landfill Areas 1 and 2 at the former Ramey Air Force Base (AFB), Aguadilla, 

Puerto Rico. 

The site-specific safety and health plans required by OSHA regulations have been 

developed by E & E and E & E's subcontractors. These plans have been reviewed by E & E 

for consistency with the Occupational Safety and health Administration (OSHA) General 

Industry Standard set forth at 29 CFR 1910.120. Relevant sections of the subcontractor site 

safety plans have been included in this SSHP. 

The SSHP should not be considered a static document. Changes in working 

conditions or potential exposure levels may warrant appropriate modifications to this 

document as work progresses. These changes also will be reflected in an Existing Site Safety 

Plan Addendum Form (see Appendix A). This form will be routed to E & E's CIH for 

approval and to the USACE Project Manager for acceptance before being implemented. Any 

modifications will be presented to personnel during daily safety briefings and will be 

documented on the On-Site Safety Meeting Form (see Appendix B). 

l4:VN3900_P0037-02/07197-Dl 1-1 
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The following SSHP describes specific responsibilities, training, medical and 

environmental surveillance, hazard communication, emergency response, protective and 

emergency equipment, environmental monitoring, and safe operating procedures. The plan 

has been designed to ensure that E & E and subcontractor personnel comply with all 

applicable federal, state, and local safety and health regulations. 

All field work conducted by E & E and its subcontractors wilil be performed in 

accordance with Occupational Safety and Health Administration (OSHA) General Industry 

Standard 29 Code of Federal Regulations (CFR) 1910, especially 29 CPR 1910.120, which 

regulates hazardous waste site operations; OSHA Construction Industry Standards 29 CPR 

1926, as applicable; procedures specified in the USACE Safety and Health Requirements 

Manual (USACE 1992); ER 385-1-92, Appendix B, Safety and Health Elements for HTRW 

and OEW Documents (USACE 1994); and the E & E Corporate Health and Safety Program 

for Toxic and Hazardous Substances (CHSR), revised September 1993. 

14: VN3900 _ !'0037-02/07 /97-D l 1-2 
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2. SITE BACKGROUND AND SETTING 

2.1 DESCRIPTION 

2.1.1 Former Ramey Air Force Base 

The former Ramey Air Force Base occupied approximately 4,357 acres north of the 

city of Aguadilla, on the extreme northwestern tip of the island of Puerto Rico (see 

Figure 2-1). The U.S. government acquired the property between 1939 and 1963 and utilized 

the site as a fully operational Air Force base until its deactivation in 1973 (see Figure 2-2). 

On March 1, 1974, ownership of most of the property was transferred to the Puerto Rican 

Industrial Development Company. Since March 1974, numerous land parcel transfers have 

occurred between U.S. government agencies, the U.S. government and private companies, 

and the U.S. government and local government agencies. This area is now operated by the 

Puerto Rican Port Authority as a municipal airport and industrial park, except for 

approximately 125 acres that are still utilized by the U.S. government as a U.S. Coast Guard 

installation (USACE 1992). 

2.1.2 Landfill Area 1 

Landfill Area 1 is located adjacent to, and south of, the airfield runway (see 

Figure 2-3). Area 1 is approximately 18 acres in area (USACE, 1996). Site features include 

a large (approximately five acres) sinkhole up to 25 feet deep, a fossilized coral reef forming 

a 30-foot high, 3-acre hill, and a broad, fenced area of heavy undergrowth, high grass, and 

trees. The hill is situated in the northern portion of the site. The site generally slopes at 

approximately 5 ° to the west, toward the sinkhole. Surface drainage of the site is into the 

sinkhole. Topographic relief at the site is approximately 100 feet. The site is reportedly used 

to graze cattle. Evidence that the site was used as a landfill includes abundant construction 

14:VN3900_P0037-02/07/IJ7-DI 2-1 
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debris observed at and near the ground surface, and construction debris and scrap metal 

observed inside the sinkhole. Various medical wastes have also been observed inside the 

sinkhole, including intravenous bags and tubing, and syringes. Medical wastes appeared to 

have come from broken fabric bags buried with other debris. The southern end of the bottom 

of the sinkhole is covered by soil and undergrowth. In the northern end of the sinkhole 

exposed heavily weathered limestone was observed, and a potential karst limestone pipe, 

which likely drains the sinkhole, was observed. This feature was choked with large pieces of 

metal debris, limestone boulders, and logs. The sinkhole reportedly receives stormwater 

runoff from the runway via a drainage ditch. Evidence of storm water flow was observed, 

and debris caught in tree branches indicated the water level inside the sinkhole has exceeded 

eight feet in the past. USACE also reported standing water in the sinkhole during a 

December 1995 site visit (E & E 1996g). 

USACE conducted a geophysical survey of Landfill Area 1 in February 1996, which 

identified subsurface anomalies which are expected to indicate areas where landfill material is 

buried. The survey results indicate subsurface anomalies extend beyond the extent of the 

USACE survey (See Appendix A of the work plan). This suggests the extent of the landfill 

boundaries is still unknown (USACE 1996a; USACE 1996b). 

USACE accompanied E & Eon a site visit April 16, 1996. Observations of site 

conditions are included in the above site description. E & E also conducted a file review in 

Puerto Rico, and a document search summary is included in Appendix B of the work plan 

(E & E 1996e). 

2.1.3 Landfill Area 2 

Landfill Area 2 is located south of the former "Tropical Acres" housing area. The 

site is approximately 65 acres in area, and is currently used to graze cattle (USACE 1996; 

E & E 1996). The site is generally flat-lying, grass-covered, and sectioned with barb-wire 

fencing. Site features include several concrete building foundations, a newly constructed 

watering pond for cattle, and a shallow drainage ditch running along the northwestern margin 

of the site (see Figure 2-4). Evidence that the site was used as a landfill includes garbage and 

debris observed along the eroded sides of the drainage ditch. It is reported that the landfill 

received municipal, household garbage from the former, adjacent housing development. 

Several building foundations were observed at the site. These foundations were overgrown, 
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and appeared to be of an age and design consistent with former DOD activity at the former 

Ramey Air Force Base (USACE 1996, E & E 1996). 

USACE conducted a geophysical survey of Landfill Area 2 in February 1996, which 

identified subsurface anomalies which are expected to indicate areas where landfill material is 

buried. The survey results indicate subsurface anomalies extend beyond the extent of the 

USACE survey (see Appendix A of the work plan). This suggests the extent of the landfill 

boundaries is still unknown (USACE 1996a; USACE 1996b). 

USACE accompanied E & Eon a site visit April 16, 1996. Observations of site 

conditions are included in the above site description. E & E also conducted a file review in 

Puerto Rico, and a document search summary is included in Appendix B of the work plan 

(E & E 1996e). 

2.2 REGIONAL GEOLOGY /HYDROGEOLOGY 

2.2.1 Hydrogeology 

Landfill Areas 1 and 2 occur within the Northern Coastal physiographic region of the 

island of Puerto Rico. The Northern Coast slopes gently from the foothills, which mark the 

Cordillera Central Mountain region, to the Atlantic Ocean. Surficial deposits consist of sand, 

silt and limestone clays, overlying a dissected paleo surface, the remnants of which stand 

above the lowlands as isolated mogotes, or limestone hills (Rodriquez - Martinez 1995; 

Tucci/Martinez 1995). 

The sites and vicinity are underlain by Quaternary-age sand deposits. These deposits 

are characterized as unstratified, fine- to medium-grained quartz sand, and light- to moderate

brown clays. These unconsolidated materials are between 0 and 100 feet thick (USGS, 1969). 

The surficial deposits are underlain by the Micocene-age Aymamon Limestone, which 

outcrops at Landfill Area 1. The Aymamon is typified by tropical karstic topography, 

including sinkholes and mogotes, both of which occur at Landfill Area 1. Dissolutioning of 

the Aymamon is generally very active in the intermogotal areas in the vicinity of the site. 

The Aymamon is characterized as a very dense, conchoidally fracturing limestone of white, 

light gray, buff and rose colors. The formation is estimated to be up to 1,000 feet thick 

beneath the site (Rodriquez-Martinez 1995; Tucci/Martizez 1995). 

The Miocene-age Aquada Limestone underlies the Aymamon Limestone. The Aquada 

is characterized as a hard, thick-bedded to massive calcarenite and dense limestone 
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interbedded with chalky limestone and marl, commonly containing some quartz grains . The 

formation is estimated to be up to 1,000 feet thick beneath the site (Rodriquez-Martinez 

1995). 

2.2.2 Aquifer Description 

Most groundwater in the site vicinity occurs within the water-table aquifer that 

extends throughout the North Coast Province. · An underlying artesian aquifer, which is an 

important source of water in North-Central Puerto Rico, becomes fragmented and 

unproductive in the site vicinity (Tucci/Martinez 1995). 

The water-table aquifer extends from the water-table surface to the top of the 

freshwater/saline-water interface. This is not a sharp interface, but rather a gradational zone 

75 to 115 feet thick. The water-table aquifer is composed of the Aymamon and Aquada 

limestones, although some alluvial deposits are present in the uppermost portion of the aquifer 

in some coastal areas. The Aymamon is the most important part _of the aquifer beneath the 

site because the Aquada lies below the freshwater/saline-water interface (Tucci/Martinez 

1995). 

2.2.3 Aquifer Characteristics 

Estimated hydraulic conductivities within the Aymamon Limestone range from 57 to 

570 feet per day and diminishes with depth. This diminishing is likely related to the 

maximum effective depth to which karstification will occur within the aquifer. Estimates of 

transrnissivity in the site vicinity are sparse because no rigorous aquifer tests have been 

conducted in the area. Continuous streamflow and groundwater-level data were not obtained 

until 1985. Available transmissivity estimates for the freshwater zone of the water table 

aquifer range from 200 to more than 280,000 square feet per day. Transmissivity values this 

high probably reflect cavernous porosity and enhanced dissolutioning along bedding planes, 

joints, and fractures. The Aymamon in the site vicinity is also mostly a grainstone-packstone 

and coral boundstone with as much as 25 percent total porosity (Rodriquez-Martinez 1995; 

Tucci/Martinez 1995). 

Groundwater is expected to be encountered from 100 to 150 Jfeet below ground 

surface (BGS) . The flow direction in the water table aquifer would be expected to be 

generally to the northwest, toward the Atlantic Ocean coastline. 
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The Puerto Rico Aqueduct and Sewer Authority (PRASA) reports that domestic water 

supply in the vicinity of the site is obtained from several surface water reservoirs located 

between 5 and 10 miles south and southeast, and upgradient of the site. All of the former 

Ramey Air Force Base is supplied by PRASA, and no indication of private supply wells for 

domestic use could be found during the site visit and file review (PRASA 1983; E & E 

1996e). 

14:VN3900_P0037-02/07/97-DI 2-9 



SSHP: 
Section No.: 
Revision No.: 
Date: 

3. ASSESSMENT ACTIVITIES 

3.1 GEOPHYSICAL SURVEY 

3 .1.1 Landfill Area 1 
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2 
February 1997 

A geophysical survey using an EM-31 will be conducted at Landfill Area 1 to identify 

the extent of landfill to the south and east. The new survey will overlap the previous USACE 

geophysical survey by approximately 150 feet and will extend south approximately 200 feet 

from the southern border of the USACE survey and east approximately 200 feet from the 

eastern border of the USACE survey. The survey will be performed on 50-foot centers to 

match the USA CE survey. Section 5 .1 of the GDAP describes the survey methodology. 

3.1.2 Landfill Area 2 

A geophysical survey using an EM-31 will be conducted in the northwest quadrant of 

Landfill Area 2. The new survey will overlap the previous USACE geophysical survey by 

approximately 150 feet and extend over an area approximately 800 feet by 800 feet using a 

data point spacing of 50 feet to match the USA CE survey. Section 5.1 of the GDAP 

describes the survey methodology. 

3.2 SURFACE WATER/SEDIMENT ASSESSMENT 

One surface water and one sediment sample will be collected from the bottom of the 

sinkhole at Landfill Area 1 (see Figure 3-1). The sediment sample will be collected from Oto 

0.5 feet below the substrate along the eastern side of the sinkhole near areas where landfill 

material is being eroded and transported into the sinkhole by storm water. If no standing 

water is present in the sinkhole during the sampling effort, two surface soil samples will be 

collected instead of the surface water and sediment samples. In either case, sample locations 
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will be selected along the most probable drainage pathway. Both samples will be analyzed for 

volatile organic compounds (VOCs; EPA Method 8260), PAH portion of base/neutral and 

acid extractable organic compounds (BNAs; EPA Method 8270B), pesticides and 

polychlorinated biphenyls (PCBs; EPA Method 8081), Target Analyte List (TAL) metals: 

silver, aluminum, arsenic, barium, beryllium, calcium, cadmium, chromium, copper, iron, 

mercury, potassium, magnesium, manganese, sodium, nickel, lead, antimony, selenium, 

titanium, vanadium and zinc (EPA Methods 6010, 7060, 7421, 7740, 7841, 7470, and 7471), 

and Total Petroleum Hydrocarbons (TPHs; EPA Method 8015M; see Table 3-1). In addition, 

the sediment sample will also be analyzed for explosives (EPA Method 8330). 

Decontamination procedures and management of IDW are described in the CDAP (Sections 

4.4.10 and 4.4.12 respectively). 

3.3 GROUNDWATER ASSESSMENT 

3.3.1 Monitoring Well Installation 

Because the exact depth to groundwater at the site is unkown and portions of the 

landfill boundaries have not been delineated, the number and locations of monitoring wells to 

be installed will not be finalized until the geophysical surveys are performed and an initial 

borehole is completed. The number and distribution of monitoring wells are proposed for 

three scenarios and that balance the need to adequately detect possible groundwater contami

nation emanating from the landfills and the level of effort needed to install the monitoring 

wells. If the depth to groundwater is less than 125 feet BGS, eight monitoring wells will be 

installed at each of the two landfills as shown in figures 3-1 and 3-2. If depth to groundwater 

is determined to be 125 to 175 feet BGS, five or six monitoring wells will be installed at each 

landfill. If depth to groundwater is determined to be greater than 175 feet, four or five 

monitoring wells will be installed at each landfill. Under either of the latter two scenarios, 

one of the wells at each landfill will be located upgradient (i.e., southeast) of the respective 

landfill; the other wells will be appropriately located along the northern and western perimeter 

of each landfill, which is presumed to be the downgradient direction (toward the coast). 

The proposed monitoring well locations were chosen based on the USACE geophysi

cal survey results, which located subsurface anomalies. These locations are intended to allow 

for groundwater data collection from points upgradient, downgradient, and adjacent to these 

anomalies. However, well locations along the southern and eastern boundaries of Landfill 

14:VN3900_P0037-02/07/97-Dl 3-3 



14: VN3000IVN3MWA-2.CDR 

GRASS 

.,,. . 
I ' ' ..... ·- . - . 

DRAINAGE DITCH 

/ 

. . - / 

GRASS -· ..... . . 
/ ..... 

/ 
. .... 

GRASS 

GRASS 

·-

GRASS 

I 

I 

GRASS 

NOTE: Some monitoring well locations may be relocated based 
on the results of the EM-31 survey extension. 

SOURCE: Ecology and Environment, Inc., 1996 after USACE 1996. 

SCALE 
O 400 800 Feot .... c:::===---------

KEY: 

.A. Proposed Monitoring 
Well Locations 

-·- Approximate Landfill Bound.1ry (as determined by 
the March 1996 USACE Geophysical Survey} 

)( )( Fence [%'1 Building Foundations 

NOTE: Approximate boundary of landfill has not been deUneated to the Northwest. 

Figure 3-2 PROPOSED MONITORING WELL LOCATIONS - LANDFILL AREA 2 
FORMER RAMEY AFB, AGUADILLA, PUERTO RICO 

3-4 

/"'''~ 

\,~/ 

·'-...--· 



SSHP: 
Section No.: 
Revision No.: 
Date: 

Former Ramey AFB 
3 
2 
·February 1997 

Area I and northwestern boundary of Landfill Area 2 are subject to change pending comple

tion of the proposed supplemental geophysical surveys. The remainder of this section 

(Section 3) is based on the assumption that eight wells will be installed at each landfill area. 

· Eight 2-inch inside diameter, Schedule 40 polyvinyl chloride (PVC), monitoring wells 

will be installed at each of the two landfill areas using a drill rig equipped with hollow-stem 

augers and tri-cone reverse air coring techniques as described in Section 3 of the GDAP. All 

reasonable efforts will be made to avoid encountering subsurface scrap material that has been 

deposited at the site. Each location will be screened using a metal detector/magnetometer 

prior to intrusive activities. Soil samples will be collected using split-spoon techniques. 

Split-spoon samples will be collected on 5-foot centers beginning at ground surface, and 

terminating at the top of bedrock (estimated to occur at 35 feet BGS). A total of eight soil 

samples will · be collected from ~ch borehole. 

The eight soil samples collected from each monitoring well borehole will be analyzed 

· for VOCs (EPA Method 8260), BNAs (EPA Method 8270B), pesticides and PCBs (EPA 

Method 8081), TAL metals: silver, aluminum, arsenic, barium, beryllium, calcium, cadmium, 

chromium, copper, iron, mercury, potassium, magnesium, manganese, sodium, nickle, lead, 

antimony, selenium, titanium, vanadium, and zinc (EPA Methods 6010, 7060, 7421, 7740, 

7841 , 7470 and 7471), TPHs (EPA Method 8015M; see Table 4-1) and explosives (EPA 

Method 8330; see Tables 3-1 and 3-2). 

The monitoring well boreholes will be completed using _a combination of hollow-stem 

augering techniques and tri-cone reverse air techniques. Hollow-stem augering will be 

performed from the ground surface to the top of bedrock (see Section 3.3.1 of the GDAP). 
. . 

After encountering bedrock at each monitoring well borehole location, the drilling method 

will be switched from hollow ... stem augers to tri-cone reverse air (see Section 3.3.3 of the 
. . 

GDAP). This method will be used to drill from the surface of the bedrock to the total well 

depth. Groundwater is expected to be encountered between 100 feet and 150 feet BGS. Use 

of the reverse air drilling method will allow the geologist to determine the precise depth to 

groundwater while drilling . Rock cuttings will be ~sed to characterize the lithology of the 

bedrock at each well location according to Appendix E of the GDAP. 

Each well will be constructed of the required length of flush-threaded casing, 

terminating with 15 feet of 0.02-inch factory-s(otted s:creen bracketing the water table. 
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Table3-l 

SAMPLE ANALYTICAL SUMMARY 
LANDFILL AREA 1 

FORMER RAMEY AIR FORCE BASE 
AGUADILLA, PUERTO RICO 

Field QC Samples Field QA Samples* 

Total No. 
Sample Analytical Parameter Nwmberof Equipment Trip Yield and Thlp Total Holding Sample or 

Type/Matrix (Method Number) Samples Dupllcate Rln..ates Blanks1 QC Samples Duplicates Blanks1 QA Samples 1lmes PreserYatloa C ntnrs Cntnrs 

Soil voc (82603) 64 6 0 6 76 6 6 12 14d Ice to 4°c4 2-40mLGSV 154 

BNA (82708) 64 6 0 0 70 6 0 6 14d/40d Ice to 4°C 8 oztwm 77 

Pcsticides/PCBs (8081) 64 6 0 0 70 6 0 6 14d/40d Ice to 4°C see note 2 77 

TAL Metals (Various2) 64 6 0 0 70 6 0 6 6mo Ice to 4°C 8 ozcwm 77 

TPH (8015M) 64 6 0 0 70 6 0 6 28 days Ice to 4°C 8 ozcwm 77 

Explosives (8330) 64 6 0 0 70 6 0 6 14d/40d Ice to 4°C 8 ozcwm 77 

Groundwater voc (82603) 8 I l I II I I 2 14d Ice to 4 •c4 .s 2-40 mLGSV 28 

:1 BNA (82708) 8 I I 0 10 I 0 I 7d/40d Ice 10 4•c 2-I LA.G. 24 

Pesticides/PCBs (8081) 8 I I 0 10 I 0 I 7d/40d Ice to 4°C 2·1LA.G. 24 

TAL Metals (Various2) 8 I I 0 10 I 0 I 6mo Ice to 4°c6 IL HOPE 12 

I l 

l 
TPH (8015M) 8 I I 0 10 I 0 I 28days Ice to 4•c7 2- IL Glass 24 

Surface Water 
(If Present) voe (82603) I I 0 I 3 I I 2 14d Ice to 4 •c4,S 2-40mL GSV 28 

BNA. <82708) . I I 0 -· o. 2 I 0 I 7d/40d Ice 10 4 °C 2-ILA.G. 24 

Pcsticidcs/PCBs (808 I) I I 0 0 2 I 0 I 7d/40d Ice to 4°C 2-ILA.G. 24 

TAL Metals (Various2) l I 0 0 2 l 0 I 6mo Ice to 4•c6 IL HOPE 12 

TPH (8015M) I I 0 0 2 I 0 I 28 days Ice to 4°C7 2·1L Glass 24 

Key at end of table. 
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Table3-l 

SAMPLE ANALYTICAL SUMMARY 
LANDFILL AREA 1 

' 
FORMER RAMEY AIR FORCE BASE 

AGUADILLA, PUERTO RICO 

Field QC Samples Field QA Samples• 

Total 

Aiiai1lklit r.traniece.. - •· ·• 

Fteld and Sample Number of Equipment Trip 
· TyPefMatrix (Method N•mber) Samples Duplicate Rinsales Bl~nks1 QC Samples 

Sediment voe (82603) I I 0 I 3 

BNA (82708) I I 0 0 2 

Pesticides/PCBs (8081) I I 0 0 2 

TAL Metals (Various2) I I 0 0 2 

TPH (801'M) I I 0 0 2 

Reference: USACE Rtquiremern for lhe prepiration or Sampling and Analysis Plans, EM 200· I ·3. 30 June 1995. 

• To satisfy QA requiremenlS, a split of each field QC sample will be sent 10 the USACE QA laboratory. 

1 One Trip Blank wilh every cooler containing Voe sarnple(s). 
2 TAL Metals. Ag, Al, Ba, Ca, Cd, Cr, Co, Fe, K, Mg , Mn, Na, Ni, Sb, Sc, Ti, V, Zn (EPA 6010). 

As (EPA 7060). 
Hg (EPA 7470n471). 
Pb (7421). 

Including MTtlE and Naplhalenc. 
No headspace. 
HCI 10 pH< 2. 

6 HN03 to pH < 2. 
7 H2S04 10 pH < 2. 

Key: 

A.G. 

DNA 
cwm 

GSV 
HOPE 

oz 
QA 
QC 

TPH 
voe 

Amber glass. 
Base/neutral and acid extrac1able organic compound. 
Clear, wid1HDoulhjar. 
Glass septa vial. 
High density polyethylene bottle. 

Ounce. 
Quality·assuiance. 

Quality control. 
Total petroleum hydrocarbon. 

Volatile or.ganic compound. 

14:VN3900_P0017-02/10i97-DI 

Total Trip 
Duplicates Blanks1 QA Samples 

I 0 I 

I 0 I 

I 0 I 

I 0 I 

I 0 I 

Holding 
nm es l'nserTatiotl 

14<1 l~to4°C4 

14d/40d Ice to 4°C 

14d/40d fce104°C 

6mo Ice 10 4°C 

is days Ice 10 4°C 

Sample 
Critnrs 

2-40mLGSV 

· 8ozcwm 

see note 4 

8 oz:cwm 

8oicwm 

/' .\ 
f, __ / 

No. 
of 

Cntnrs 

154 

77 

77 

77 

77 
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Table3-2 

SAMPLEANALYTICALSUMMARY 
LANDFILL AREA 2 

FORl\.fER RAMEY AIR FORCE BASE 
AGUADILLA, P UERTO RICO 

Flcld QC Samples Field QA Sam~ 

Total 
Number of F.qulpment Trip Field and Trip Sample AnaJytlcal Paramder 

Type/Matrix (l\fdhod Number) Samples Duplicate Riuates 81anks1 QC Samples Duplicates Blank I 

Soil voe (82603> 64 6 0 6 76 6 

DNA (82708) 64 6 0 0 70 6 

Pesticides/PCBs (8081) 64 6 0 0 70 6 

TAL Mctals2 (Various2) 64 6 0 0 70 6 

TPH (801 SM) 64 6 0 0 70 6 

E~plosives (8330) 64 6 0 0 70 6 

Groundwater voe (82603> 8 1 I 1 II I 

DNA (82700) 8 I I 0 10 I 

Pesticides/PCBs (8081) 8 I I 0 10 1 

TAL Metals2 (Various2) 8 I I 0 10 I 

TPH (801SM) 8 I I 0 10 I 

Reference: USACE Requirements for the Preparation of Sampling and Analysis Plans. EM 200· 1-3. 30 June, 1995. 

• To satisfy QA requirements, a split of each field QC sample will be sent to lhe USACE QA laboratory. 
1 One Trip Blank with every cooler comainin& VOC sample(s). 
2 TAL Metals: Ag, Al , Ba. Ca, Cd. Cr, Co. Fe. K. Mg, Mo, Na. Ni. Sb, Se, Ti, V. Zn (6010): As (7060): Hg (7470n471);Pb (7421). 
3 Including MTBE and Naplhalene. 
4 No headSPace. 
S HCL to pH < 2. 
6 HNO, to pH < 2. 
1 H2S04 10 pH < 2. 

Key: 

A.G. • Amber glass. 
BN A • Base/neutral and acid e•traetablc organic compound. 
cwm Clear, widc-mouthjar. 
OSV • Glass septa vial. 

HOPI! • Hi&h density polyclhylenebottle. 
oz .. Ounce . 

QA .. Quality assurance. 
QC • Quality control. 

TPH .. Toial petroleum hydrocarbon. 
VOC ,. Volatile organic compound. 

I 
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0 

0 

0 

0 

0 

I 

0 

0 

0 

0 

Total 
QA Samples 

12 

6 

6 

6 

6 

6 

2 

I 

l 

1 

I 

Holdirlg 
nmes Prattvatlon 

14<1 Ice 10 4'c4 

14d/40d Ice to 4 °C 

14d/40d Ice 10 4°C 

6mo Ice to 4°C 

28 days Ice to 4' C 

14d/40d Ice to 4°C 

14d Ice to 4 •c4·3 

7d/40d Ice to 4 °C 

7d/40d tee 10 4 °C 

6mo Ice to 4 °c6 

28 days Ice to 4 ' C7 

Sample 
Cnl•TS 

2-4-0mLGSV 

8ozcwm 

Stt note 2 

8 o~cwm 

8 ozcwm 

8 ozcwm 

2-40mLGSV 

2- IL A.G. 

2-I LA.0 . 

IL HOPE 

2-I L Glass 

f 
\ 

) 
) 

Page I of 

No. or 
Cntnrs 

152 

76 

76 

76 

76 

76 

26 

22 

22 

11 

22 
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A sand pack will be installed from the bottom of the boring to approximately 2 feet 

above the top of the screen. A bentonite seal not less than 2 feet thick will be placed into the 

annular space above the sand pack. Cement grout will be placed above the bentonite seal to 

ground surface. Steel protective casings, locks, caps, a concrete pad, and protective posts 

will be installed to protect the monitoring wells. All monitoring well installation activities 

will be conducted in accordance with Section 3 .4 of the GDAP. 

3.3.2 Monitoring Well Development 

After each well has been constructed, but no sooner than 48 hours after grouting is 

completed, the wells will be developed by surging and pumping. Water levels, specific 

conductance, temperature, and pH will be measured and recorded before and after the 

development of each well. Development will continue until the water is clear and free from 

sand, silt, and clay. If suitable development is not reached within 6 hours of continuous 

development action, the development activities will be stopped. Development water shall be 

drummed as IDW, labeled, and held for disposal until chemical analysis determines whether 

off-site disposal is required. Disposal criteria for the development water will be based on 

U.S. EPA groundwater standards. 

After final development of each well, E & E will collect approximately 1 liter of 

water from the well in a clear glass jar, label and photograph it with 35mm color print film, 

and submit the photo as part of the well development record. The photograph will have 

suitable back-light and shall be taken close enough to show the clarity of the water. Well 

development will be completed in accordance with Section 3.5 of the GDAP. 

3.3.3 Groundwater Sampling 

Approximately 24-hours after the development and stabilization, the eight new 

monitoring wells in each of the two landfill areas will be sampled. The groundwater samples 

will be analyzed for BNAs (EPA Method 8270B); VOCs (EPA Method 8260); TPH (EPA 

Method 8015M); pesticides and PCBs (EPA Method 8081); and TAL metals (EPA Methods 

6010, 7060, 7421, 7740, 7841, 7470, and 7471; see Table 3-1 and 3-2). The wells will be 

purged and samples will be collected in accordance with Section 4.4.6 of the CDAP. Specific 

conductance, temperature, and pH will be measured and recorded during and after the purge 

to assure samples are representative of aquifer conditions. 
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3.4.1 Lithologic Samples 
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During soil boring activities, lithologic samples will be obtained for the purpose of 

characterizing the site-specific subsurface geologic conditions. Lithologic samples will be 

collected from ground surface to the total depth of each monitoring w1~ll using the techniques 

discussed in Section 3. 3 .1 of the work plan. A lithologic log of each borehole, containing a 

lithologic description, Unified Soil Classification, and total organic vapor (TOV) readings, 

will be maintained in the field in accordance with Sections 7.1 and 7.2 of the GDAP. 

3.4.2 Water Level Measurements 

Water level measurements will be made to the nearest 0.01 foot in the eight newly 

installed monitoring wells at each of the two landfill areas using an ekctronic water level 

indicator as described in Section 4.1.3 of the GDAP. Water level measurements will be 

referenced to the surveyed, top of casing (TOC) elevations. The water level elevation data 

will be used to determine the prevailing direction of groundwater flow across the site. 

3.5 SURVEYING 

All new monitoring wells at the site will be surveyed (see Section 8 of the GDAP) by 

a registered land surveyor and referenced to a permanent survey marker. The TOC elevations 

of each monitoring well will be surveyed to the nearest 0.01 foot and referenced to the 

National Geodetic Vertical Datum (NGVD). 

3.6 SITE-SPECIFIC CHEMICAL DATA ACQUISITION PLAN 

This Site-Specific Chemical Data Acquisition Plan (SCDAP) c:ontains the specific 

sampling and analytical requirements for the assessment activities at both landfill areas at the 

former Ramey AFB, and any modifications to procedures specified in the CDAP. 

As discussed in Sections 3.4.1 and 3.2.3 of the work plan, 128 soil samples and one 

sediment sample will be collected and analyzed for VOCs (EPA Method 8260); BNAs (PAHs 

only; EPA Method 8270B); pesticides and PCBs (EPA Method 8081); TAL metals: silver, 

aluminum, arsenic, barium, beryllium, calcium, cadmium, chromium, copper, iron, mercury, 

potassium, magnesium, manganese, sodium, titanium, vanadium and zinc (EPA Methods 

6010, 7060, 7421, 7740, 7041, 7470, and 7471); TPH (EPA Method 8015M; see Table 3-1), 
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and explosives (EPA Method 8330). One surface water sample and sixteen groundwater 

samples will also be collected and analyzed for the same parameters as the soil and sediment 

samples, with the exception of explosives. Table 3-1 lists the number of samples, including 

QA and QC samples, and test methods required for chemical analyses. These analyses will be 

conducted at E & E's Analytical Services Center (ASC). 

To satisfy QC requirements, duplicate, equipment rinsate, and trip blank samples will 

be collected and analyzed as specified in Table 3-1. These samples will be sent to E & E's 

ASC. To satisfy QA requirements, a split of each duplicate, equipment rinsate, and trip blank 

sample will be collected and sent to the USACE QA laboratory (South Atlantic Division 

Laboratory) for analysis. 

All samples will be collected, preserved, packaged, transported, and analyzed in 

accordance with the CD AP. 

3. 7 IDW MANAGEMENT AND DISPOSAL 

All IDW, including decontamination fluids, well development and purge water, and 

soil and rock cuttings, will be containerized at the site using DOT 17-H, 55-gallon steel 

drums. Drums will be staged adjacent to each monitoring well location, and labeled with an 

adhesive sticker marked with the start date of storage, drum contents, site name, and the 

USACE and E & E points of contact. IDW will remain at the site until analytical results are 

received and reviewed. 

If analytical results indicate the IDW concentrations are below EPA MCLs and EPA 

Region III risk-based soil concentration levels, E & E will propose the on-site disposal of the 

IDW. If IDW concentrations exceed these guidelines, E & E will evaluate the best disposal 

alternative, and propose off-site disposal at a permitted disposal facility. 
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4. SITE-SPECIFIC SAFETY AND HEALTH PLAN 

The SSHP document in this section summarizes the hazard assessment/risk analysis 

for all chemical and physical hazards associated with Landfill Areas 1 and 2, on the former 

Ramey AFB. The SSHP provides the following information: 

• Administrative project information (Section A); 

• Physical and chemical site/waste characteristics (Section B); 

• Physical and chemical hazard evaluation associated with each site 
task (Section C); 

• Site safety work plan specifying the level of protection by task, 
action levels for contaminants, air monitoring instruments and 
procedures, site operation safety protocols, team members, 
responsibilities and training (Section D); 

• Emergency information with regard to local resources, site 
resources, emergency contacts, emergency hospital routes and 
contingency plan for on-site emergencies (Section E); 

• Equipment checklist (Section F); and 

• Site work zones (Figure 4-1). 

Hazard evaluation sheets and material safety data sheets are included in Appendix C, 

and a hospital route map is provided in Appendix D. E & E employee training and physical 

examination summaries are provided in Appendices E and F, respectively. The 

subcontractors that will perform work on site are Suelos Tech, Inc., and Caribbean Aerial 

Surveys, Inc. Each of the subcontractors has developed a safety and health program in 
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0 Drop Cloth (C - Clean, D - Dirty) 

0 Basin (W - Wash, A - Rinse) 

'V Chair/Stool 

• Garbage can 
0 5-GaL 8UCket 

0 Field ShOwer 

1. Equipment Drop 

2. Outer Garment Decontamination 

3. Bootie Removal 

4. Glove and Boot Decontamination 

5. Outer Garment Removal 

Figure 4-1 

I 

6. SCBA Drop 

7. D sposable Garment Removal 

8. HandWash 

9. MaskWash 

10. Field Shower 

SITE WORK ZONES AND PERSONNEL DECONTAMINATION STATION 
TYPICAL LAYOUT 
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SSHP: 
Section No.: 
Revision No.: 
Date: 

Former Ramey AFB 
4 
2 
February 1997 

accordance with 29 CFR 1910 that will be followed during field investigations. Additionally, 

each subcontractor will follow the safety and health guidelines outlined in this SSHP. Suelos 

Tech equipment checklist, employee training and physical examination summaries are 

provided in Appendix G. Caribbean Aerial Surveys' equipment checklist, employee training 

and physical examination summaries are provided in Appendix H. E & E's certified 

industrial hygienist's biography is provided in Appendix I. The project's administrative 

organization is provided in Appendix J. E & E's Standard Operating Procedure for 

Emergencies due to Heat and Heat Stress Monitoring is presented in Appendix K. USACE's 

accident/incident report Form 3394 must be completed and submitted to the USACE Project 

Manager within two working days of an incident. 
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ecology and environment, inc. 

I SITE-SPECIFIC SAFETY AND HEALTH PLAN 

A. GENERAL INFORMATION 

Project Title: Former Ramey Air Force Base Project No.: VN3000 
Landfill Areas 1 and 2 
Delivery Order No. 21 

Contract No.: DACA21-93-D-0034 

Project Manager: D. Heatwole Project Director: J. E:arksdale 

Location(s): Aguadilla, Puerto Rico 

Prepared by: M. Letson Date Prepared: 5129196 

Approved by: T. Siener Date Approved: 5/31/96 

Site Safety Officer Review: D. Bowman Date Reviewed: 

Scope/Objective of Work: Activities will include installation, construction, and sampling of groundwater monitoring wells; 
sampling surface water and sediment from a sinkhole on Landfill Area I; survey of well/boring locations; and proper 
storage/disposal of investigation-derived wastes. 

Proposed Date of Field Activities: October 22, 1996 - November 19, 1996 

Background Information: Complete: [ ] Preliminary (no analytical data available) [X] 

Documentation/Summary: 

Overall Chemical Hazard: Serious [ ] Moderate [ ] 
Low [X] Unknown [ ] 

Overall Physical Hazard: Serious [ ] Moderate [ ] 
Low [X] Unknown [ ) 

B. SITE/WASTE CHARACTERISTICS 

Waste Type(s): 

Liquid [X] Solid [X] Sludge [ ) Gas/Vapor [X] 

Characteristic(s): 

Flammable/Ignitable [X] Volatile [X] Corrosive [ ] Acutely Toxic [X] 

Explosive [ ] Reactive [ ] Carcinogen [X] Radioactivea [ ] 

Other: Medical 

Physical Hazards: 

Overhead [X] Confined Space [ ] Below Grade [ ] Trip/Fall [X] 

Puncture [X) Burn [X] Cut [X] Splash [X] 

Noise [X] Other: Poisonous spiders and snakes, ticks, poison ivy, and vehicular traffic. 

a Requires completion of additional form and special approval from the Corporate Health/Safety group. Contact RSC or HQ. 
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Site History/Description and Unusual Features: See work plan and Section 2 of this SSHP for description . 

Locations of Chemicals/Wastes: Potential contaminants. may be located in soil and/or groundwater in the immediate vicinity of 
Landfill Areas I and 2 or in the surfacewater and/or sediment .in the pond on Landfill I. 

Estimated Volume of Chemicals/Wastes: Unknown at this time. 

Site Currently in Operation Yes [ ] No [X) 

c. HAZARD EVALUATION AND CONTROL 

Potential physical hazards and their _appUcable control measures are described in the following table. Descriptions of each task 
are contained in Section D. 

. Hazard Task Number Hazard Control Measures 

Biologkal (flora, fauna, etc.) 1-8 • Potential hazard: Poisonous snakes, spiders. ticks. 

• Personnel will proceed into grassy and wooded areas with caution and be 
alert for the presence of snakes. When handling equipment and opening 
wells, watch for the presence of poisonous spiders such as the black 
widow and brown reclus.e . Personnel also will check themselves for ticks 
if working in potentially infested areas. 

Drill ing I, 3 • See SOP for Health and Safety on Drilling Rig Operations. Additional 
documentation may be required. 

Drums and Containers 1-5 • Ensure compliance with 29 _CFR I910.120(j). 

• Consider unlabeled d rums or contafuers to contain hazardous substances . 
and handle accordingly until the contents are identified. 

• Inspect drums or containers and assure integrity prior to. handling . 

• Move drums or containers only as necessary; _use caution and warn 
nearby personnel of potential hazards. 

• Open, sample, and/or move drums or containers in accordance with 
established procedures: use approved. drum/container-P.andling equipment. 

Fire and Explosion l , 3 • Inform personnel of the location(~) of potential fire/explosion hazards. 

• Establish site-specific procedures .for working around flammables . . 

• Ensure that appropriate fire suppression equipment and systems are 
available and in good working order. 

• Define requirements for intrinsically safe equipment. 

• Identify special monitoring needs (see Section 8) . 

• Remove ignition sourc~s from fla~bie aunospheres . 

• Coordinate with local fire·fightlng groups regarding potential 
fue/explosion situations '. · 

• Establish contingency i>lans and review daily with ~am members . 

Heat Stress 1-8 • . Provide cool break area and adequate breaks . 

•· Provide cool noncaffeinated beverages. · 

• · Promo~e heat stress awareness . 

• Use active cooling devices (e.g .• cooling vests) where specified . 
· .. See Heat Stress Preveniion and Treatment (see Appendix K) . 

Heavy Equipment Operation 1, 3, 4 · • Define equipment routes, traffic patiems, and site-specific safety 
measures. 

• Ensure that operators are properly trained and equipment has been 
properly inspected and maintained. ~erify back-up alarms. 
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c. 
Heavy Equipment Operation 1, 2, 4 
(Continued) 

Noise 1, 3, 4 

Overhead Obstructions 1-5, 7 

Power Tools 1, 3 

Sunburn 1-8 

Slip/Trip 1-8 

Utility Lines 1, 3, 4 

Weather Extremes 1-8 

Other: Falls 1-8 

Other: Chemical bums 1-5, 7 

Other: Thermal burns 1, 3, 4 

Other: Strains (Ergonomics) 1-8 

Other: Airborne (flying) 1-8 
aerosols and particles 

PEL/ 
Compound TLV 

Benzene 1 ppm/ 
1 ppm 

HAZARD EVALUATION AND CONTROL 

• Ensure that ground spotters are assigned and informed of proper hand 
signals and communication protocols. 

• Identify special PPE (Section 7) and monitoring (Section 8) needs . 

• Ensure that field personnel do not work in close proximity to operating 
equipment. 

• Ensure that lifting capacities, load limits, etc. , are not exceeded . 

• Establish noise level standards for on-site equipment/operations . 

• Inform personnel of hear ing proi:ection requirements (Section 7) . 

• Define site-specific requirements for noise monitoring (Section 8) . 

• Wear hard hat . 

• Ensure compliance with 29 CFR 1910 Subpart P. 

• Apply sunscreen . 

• Wear hats/caps and long sleeves . . 

• Keep area clear of obstructions. 

• Identify/locate existiiig utilities pr ior to work. 

• Ensure that overhead, underground, and nearby utility lines 3'fe at least 
25 feet away from project activities. 

• Contact utilities to confirm locations, as necessary . 

• Potential hazards: Hurricanes 

• Establish site-specific contingeoc.ies for severe weather situations . 

• Provide for frequent weather broadcasts . 

• Weatherize safety gear, as nece~ry . 

• Identify special PPE (Section F) .needs . 

• Discontinue work during severe weather . 

• Assure open holes are appropria.tely marked or guarded in accordance 
with 29 CFR 1910.23 and 29 C:FR 1926.651(K) as applicable. 

• Identify special PPE (Section F) ,needs. 

• Identify special PPE (Section F) 'needs. 

• Maintain proper posture and tiff in an ergonomically correct manner. 

• Identify special PPE (Section P):needs for eye protection. 

HAZARD EVALUATION 

Acute Odor 
Route of Exposure SymptolilS Odor Threshold Description 

Inhalation, ingestion, Skin irritant, CNS 61 ppm Aromatic 
ocular and dermal depressant, i~itial 

absorption excitation followed 
by headache, 

dizziness, vorhiting, 
delirium, poi;sibly 
tremors, bhirred 
vision, shat.tow 

respiratio.n, 
convulsiops 
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HAZARD EVALUATION 

PEL/ Acute Odor 
Compound TLV Route of Exposure Symp!oms Odor Threshold Description 

Toluene 100 ppm/ Inhalation, ingestion, Dizziness, fatigue, · 1.6 ppm Benzene· Like 

SO ppm ocular and dermal headache;. vomiting; 
contact nausea; eye irritant, 

dries skin 

Xylene 100 ppm/ Inhalation, ingestion, Eye and .mucous 20ppm Aromatic 

100 ppm ocular and dermal membrane irritant, 
contact CNS depressant, 

ingestion causes 
gastrointestinal upset 

Lead 0.05 mg/m3/ Inhalation, ingestion, Stomach distress; None reponed None reponed 
O.lS mg/m3 and dermal and vomiting; diarrhea; 

ocular contact anemia; and nervous 
system effects 

Chromium i ·mglm3/ Inhalation and Contact dermatitis Odorless Odorless 
0.5 mg/m3 ingestion headache; nausea; 

coughing, wheezing, 
fever, vomiting, 

irritation of .mucous 
membranes and upper 

respiratory tract 

Ethylbenzene 100 ppm/ Ingestion, inhalation, Irritation of eyes, None reponed Aromatic, Oily 
100 ppm dermal and ocular nose, throat , skin ; 

contact weakness; dizziness; 
drowsiness 

... .. 

Bis(2· None reponed Ingestion, inhalation, Chest pain; cough; Odorless Odorless 
ethylhexyl)phthalate and dermal contact tremor; indecision; 

headache, weak, eye 
and skin irritation 

Cadmium 0.005 mgtm3/ Inhalation and Irritation of nose and Odorless Odorless 
0.01 mg/m3 ingestion throat, cou.ghing, 

. , 

chest pain, nausea, 
vomiting, dizziness, 

chills, stomach 
distress, diarrhea 

Anthracene None reponed Inhalation, ingestion, Bronchitis, allergic None reponed Weak aromatic 
dermal and ocular skin reaction 

contact 

Naphthalene 10 mgtm3! Inhalation, ingestion, Irritation of nose and None reponed Coal tar 
10 mg/m3 dermal and ocular throat, eye. bums 

contact 

Nore: Complete and attach a Hazard Evaluation Sheet for major known contaminant and MSDS for chemicals brought on site for preservation 
and decontamination purposes . 
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HAZARD EVALUATION 

PEL/ Acute Odor 
Compound TLV Route of Exposure Symptoms Odor Threshold Description/"~~ . 

Aluminum 10 mgtm3/ Inhalation, ingestion. Mental confusion, None reported None reporte~""' 
5 mg/m3 dermal contact light headedness, 

nausea/vomiting, 
headache, staggering, 

unconsciousness, 
irritation of 

eyes/respitory /skin 

Antimony 0 .5 mg/m31 Inhalation. Nose, throat, mouth None None 
0.5 mg/m3/ eye/dermal contact irritant, cough, 

dizziness, nausea 

Arsenic 0 .010 mgtm3/ Inhalation, Headache, dizziness, Odorless Garlic 
0.2mg/m3 absorption, ingestion, nausea, vomiting, 

contact convulsions 

Barium 0 .5 mgtm3/ Inhalation, ingestion, Tightness of nc:ck and Odorless Odorless 
.01 mg/m3 dermal COnl<JCI facial muscles, 

vomiting, diarrhea, 
pain, weakness, 

cardiac disturbances, 
convulsions 

Beryllium 0.002 mg/m3/ Inhalation, dermal Acute pneumonitis, Odorless Odorless 
0.002 mg/m3 contact dermatitis 

Copper 0 .1 mg/m3/ Inhalation, ingestion, Nose and tt.iroat None reported None reported 
0 .2 mg/m3 contact irritation, cbe!:t pain, 

skin redde1)ing 
~r:~~ 

Mercury 0.05 mg/m3t Ingestion, inhalation, Chest pain, cough, Odorless Odorless "'-.,.· / 
0 .05 mg/m3 and dermal contact tremor, ind~ision, 

headache, wei:ik, eye 
and skin irri',ialion 

Nickel 0.1 mgtm3/ Inhalation, ingestion, Mental confusion, Odorless Odorless 
0.05 mg/m3 dermal contact light headedness, 

headache, m1usea, 
vomiting, staggering, 

eye/respitory/skin 
irritation 

PCBs 0.5 mglm3 Inhalation, ingestion, Eye/sk.in irritation, None reported Mild 
0.5 mg/m3 dermal contact jaundice, dark urine, hydrocarbon 

chloracne, nimsea, 
vomit in.% 

Pesticides None reported Inhalation, ingestion, Irritation of inose, None reported None reported 
dermal and ocular throat, eye, arid skin 

contact 

Note: Complete and attach a Hazard Evaluation Sheet for major known contaminant and MSDS for chemicals brought on site for preservation 
and decontamination purposes. 
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HAZARD EVALUATION 

PEL/ Acute Odor 
Compound TLV Route of Exposure Symptoms Odor Threshold DesC:ription 

" 

Selenium 0.2 mgtm3/ Inhalation, Nosefthroat/mouth . None Metal taste 
0.2 mgtm3 absorption, ingestion, irritant, disturbed Garlic breath 

eye/dermal contact v.ision, headache 

Silver 0.1 mg/m3/ Inhalation, ingestion, Eye irritation, dry None reported None reported 
0.1 mg/m3 ocular and dermal skin 

contact 

Tin 2.0 mg/m"!>/ Inhalation, eye/skin irritant None None 
2.0 mtm3t eye/dennal contact 

Titanium Dioxide 10.0 mg/m3/ Inhalation 
S.O mg/m3 

Lung disease None reported None reported 

Vinyl Chloride I ppm/5 ppm Inhalation Giddiness, Odorless Sweet 
intoxication, nausea, 

CNS depression 

Zinc . 5 mg/m3 Inhalation, ingestion Nose and throat None reported Acrid 
10 mgtm3 irritation, chest pain 

Note: Complete and attach a Hazard Evaluation Sheet for major known contaminant and MSDS for chemicals brought on site for preservation 
and decontamination purposes: 

D. SITE SAFETY WORK PLAN 

Site Control: The exclusion zone :ind contamination reduction zones will be determined separately for each site based on soil 
boring/well locations, surface features, wind direction, surrounding buildings, site entrance and exit locations, 
powerlines or other overhead obstructions, vehicular traffic, surrounding population, and. location of emergency 
egress routes. All of these factors will be considered in determining the exact location of the suppon zone and 
contamination reduction zone. The exclusion zone also will be determined based on the specific task, level of 
contamination, and monitoring results. The size and locations of these zones may vary on a daily basis to 
a.ccommodate changes. in any of the previously listed conditions. 

Perimeter identified? fYJ Site secured? [NJ 

Work areas designated? fYJ Zone(s) of contamination identified? [NJ 

Personal protection· (TLD badges required for all field personnel): Hard ·hat, safety glasses, and safety boots. 

Anticipated level of protection (cross-reference task numbers to Section C): Level D 

Task Number Description A B c D 

Task 1 Monitoring Well Installation Using Drill (X) x 
Rig 

Task 2· Groundwater/Surface Water/Sediment (X) x 
Sampling 

Task 3 Soil Sampling (X) x 
Task 4 Waste Management (X) X. 

Task 5 Decontamination (X) x 
Task 6 Survey Well Locations (X) x 
Task 7 Exposure Monitoring (X) x 
Task 8 Geophysical Survey (X) x 
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D. SITE SAFETY WORK PLAN 

Modifications: Hearing protection will be worn during all drill ing operations. Tyvek coveralls. booties, double-layer nitrile 
gloves, and neoprene overgloves will be worn for all tasks where the potential exists for soil contamination contact. Saranex 
apron over Tyvek coveralJs, double-layer nitrile gloves, and neoprene over gloves will be worn for all tasks where the potential 
exists for liquid or groundwater contamination contact with the torso. The site safety officer will determine if additional full 
body splash protection (Saranex coveralls with hoods) is needed on a task-by-task basis. Tasks 1 and 3: All personnel on site ~"\ 
will be shown the locations of kill switches on drill rig. Respiratory protection will be upgraded to Level C (full-face APR with \ ""',,/ 
GMC-H canridges) based on exposure monitoring with the OVA in the breathing zone. A face shield will be worn to provide 
eye and face splash protection when handling potentially contaminated water. 

The following conditions must be met for the appropriate use of Level D protection: 

• Oxygen levels between 19.5% and 24%; 

• LEL less than 10 % in open air or confined spaces; 

• No organic vapors present above background levels; 

• Particulates less than 2.5 mgtm3: and 

• No radiation present above background levels on alen dosimeter. 

· Action levels for evacuation of the work zone for each specific level of protection will be determined as follows . If these action 
levels are exceeded, all personnel will evacuate the work zone, upgrade to appropriate level of PPE, and re-enter the work zone 
to reass.ess conditions prior to continuing work. The alert dosimeter will be worn by the individual responsible for the 
monitoring of the work area. Only one alert dosimeter will be on site. The criteria for deciding an upgrade in the level of PPE 
is as follows: 

Evacuation at Level D will occur if: 

• Oxygen levels are less than 19.5% or greater than 24 %; 

• Explosive atmosphere is greater than 10% LEL in open air; 

• Organic vapors are above background levels; 

• Particulate levels are above 2.5 mg/m3; and 

• Radiation is present above background levels. 

Evacuation at Level C will occur if: 

• Oxygen levels are less than 19.5% or greater than 24%; 

• Explosive atmosphere is greater than 10% LEL in open air; 

• Unknown organic vapor levels are present in the breathing zone above S ppm; and 

• Radiation is present above background levels . 

Evacuation at Level B will occur if: 

• Explosive atmosphere is greater than 10% LEL in open air; 

• Unknown organic vapors are present above 500 ppm; and 

• Radiation is present above background levels. 

Evacuation at Level A will occur i.f: 

• Explosive atmosphere is greater than 10% LEL in open air; 

• Unknown organic vapors are present above 500 ppm; 

• Radiation is present above background levels; and 

• Integrity of encapsulating suit is compromised. 
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D. SITE SAFETY WORK PLAN. 

Air Monitoring (daily calibration unless otherwise noted): 

Contaminant 
of Interest 

Type of Sample 
(area, personal) 

Volatile breathing zone, area/personal (upwind and 
Organics downwind of the (exclusion area] wo:rk 

area) 

Oxygen/Com- area 
bustible Gases 

Particulates brea!hing zone 

Vinyl Chloride breathing zone, area 
and Benzene 

Radiation area 

Monitoring Equipment 

OVA 

02 Meter /Ex.plosirneter 

Mini ram 

Draeger Tubes 

Rad Alen Monitor 4 

Frequency of Sampling 

Continuous 

Continuous 

Continuous 

Periodic during drilling 
activities, and when organic 
vapors are detected above 
background. 

Continuous 

Decontamination solutions and procedures for equipment, sampling gear, etc.: A decontamination termination area will be 
set up for decontamination of all equipment (see Figure 4-1). Manual removal of gross contamination with shovels or other 
tools will be followed by steam cleaning a wash in alconox, a tap water rinse, an isopropyl alcohol rinse, a final rllise with 
distilled water, and air drying. Dermal and eye splash protection wHL h.e worn during solvent use. Spent deconiamination 
solutions will be handled with other IDW as provided in Section 4.9 of the Workplan and Section 4.4.12 of the CDAP. 
Disposal of all IDW will meet state and federal requirements. The contamination reduction area will be no less than 20 feet 
outside the estimated con!4mination area. 

Personnel decontamination protocol: 
I. Establish Personnel Decontamination Station (PDS) in accordance with Figure 4-1 : 

• PDS contains ten steps as follows: 

Step I - Equipment Drop 
Step 2 - Outer Decontamination 
Step 3 - Bootie Removal 
Step 4 - Glove and Boot Wash 
Step 5 - Outer Garment Removal 
Step 6 - SCBA Drop 
Step 7 - Disposable Garment Removal/Collection 
Step 8 - Hand Wash 
Step 9 - Mask Wash 
Step 10 - Field Shower 

• Located in reduction area, between the hot zone (source of contamination) and the suppport area. 

• Control access. 

• Personnel/equipment must be decontaminated prior to crossing the "bot line,• except when life and health 
of personnel are threatened (see emergency use of PDS). 

• Supply needed materials such as: 
- Tubs, buckets, brushes, sprayers, tarps; 
- Detergents, solvents, neutralizers; 
- Drums or other containers for disposable personnel protective equipment (PPE) and spent solution (separate); 
- PPE for decontainination personnel, including dermal and respirat-0ry protection; and 
- Copious amounts of fresh water. 

2. Preparation of Decontamination Solution: 

A solution of 53 trisodium phosphate, (a powdered laun.dry detergent [Tide) is suitable), use approximately 4 oz. per 5 gal. 
water. 
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3. Personal Protection Level During Decontamination: 

• Full face respirator (with specified canridges) and dermal protective equipment (gloves, disposable coveralls, booties). 

• As a rule, decontamination teams should be dressed one level lower in PPE than remediators. 

4. Personnel Decontamination Procedures (see Figure 4-1): 

Step 1 - Equipment Drop: 

• Situated on the hot side of the hot line. 

• Consists of two plastic drop cloths: 
- One, labeled "C" for clean, is for receiving and distributing clean equipment/sample materials. 
- One, labeled "D" for diny, is for receiving contaminated equipment/samples. 
- The dirty drop cloth should be diked in a manner which will contain runoff from contaminated equipment/materials. 

• Personnel leaving or entering the hot zone will drop off all equipment/samples used within the hot zone at this point. 

• This area may also be used for air tank changes when required. 

• Personnel operating the equipment drop area of the PDS should approach and stay within the contamination reduction 
area and should not cross the hot line. 

CONT AMINA TED EQUIPMENT SHOULD NOT BE BROUGHT THROUGH THE PDS. 

Step 2 - Outer Garment Decon Area: 

• Contains at least two washes and one rinse. 

• Large brushes, sprayers and decontamination fluids are used. 

• Avoid spilling/splashing or cross contaminating the decon personnel. 

• Fluids from th is area should be kept to a minimum and collected and drummed for disposal. 

Step 3 - Bootie Removal Area: 

• A chair or suitable item is situated on the hot side of the hot line. After the booties are removed, the contaminated 
person swivels their feet into the PDS. 

• It should be stressed that at this point, cross contamination from the feet of the personnel is highly likely unless special 
care is taken. 

• Disposable booties should be doubled-bagged for disposal. 

Step 4 - Glove and Boot Decon Area: 

• A single wash and rinse are normally required, but additional washes/rinses may be added depending on the amount of 
contamination. 

• Personnel should be stationed here to offer assistance. 
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Step 5 - Outer Garment Removal: 

• Decontaminated outer garments are removed, and depending on the situation, either stored for future use or disposed of. 

• Outer garments consist of hoods, full protective suits, outer boots and gloves, aprons, etc. 

Step 6 - SCBA Drop: 

• SCBA equipment is collected at this step. 

• Personnel should be stationed here to assist workers in removing SCBA. 

• Harnesses, tanks, and masks should be considered contaminated and require decontamination prior to re-use or storage. 

Step 7 - Disposable Garment Removal: 

• Disposable garments should be rendered useless by cutting or tearing them, and double-bagged for proper disposal. 

Step 8 - Hand Wash: 

• All personnel will be required to wash their hands prior to exiting the PDS. 

• One wash tub/pail and one rinse tub/pail should be sufficient. 

• Disposable means of hand drying is recommended (i.e., paper towels), which will be collected and double-bagged for 
disposal. 

Step 9 - Mask Wash: 

• Protective masks are disassembled and washed/rinsed. 

• Proper tools required should be present. 

• Protective masks are air dried. 

• Preventive maintenance on protective masks is also performed at this station. Replacement parts should be available 
(i.e., head straps, valves, nose pieces, rubber gaskets). 

Step 10 - Field Shower: 

• Depending on the situation and chemical contaminant, a field shower may be required. 

• Fluids from the shower system will be collected for future testing and disposal. 

• Disposable means of drying will be available and collected. 

Decontamination solution monitoring procedures, or procedures, if applicable: Decontamination will be performed in a 
well-ventilated area. OVA monitoring will be performed. Appropriate dermal and respiratory PPE will be worn. 

Special site equ~ment, facilities, or procedures (sanitary facilities and lighting must meet 29 CFR 1910.120): Sanitary 
facilities will be .available in the site vicinity. A portable eyewash station and an additional reserve of water will be kept on 
site. An all-purpose dry chemical-type fire extinguisher (4.5 lb) also will be kept on site and drill rig. Personnel will become 
familiar with all facility emergency signals and evacuation plans prior to commencement of work at the site. Heat and 'cold 
stress awareness and appropriate procedures to be implemented. 
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Site entry procedures and special considerations : The buddy system will be adhered to at all times. The area will be 
continuously scanned with the OVA and, 0 2 explosimecer. All monicoring wells will be checked for volatile organics with the 
OVA during installation when opened for sampling. Upwind and downwind of the exclusion area/work area will be monitored 
with the OVA periodically. All team members will be trained in recognition of medical wastes prior to conunencing site work. 
Each work site will be inspected for medical wastes, and any wastes found will be avoided during all activities . . 

Work limitations (time of day, weather conditions, etc.) and beat/cold stress requirements: AU fieldwork will be 
performed only during dayl ight hours. Personnel will move to a safe location in the event of an electrical storm. Personnel 
will take breaks as necessary and heat/cold stress monitoring will be performed as appropriate. 

General spill control, if applicable: Venniculite will be kept on site to act as a sorbent material for liquid spills. Sodium 
bicarbonate will be kept on site to neutralize potential preservative acid spills. 

Investigation-derived material disposal (i.e., expendables, decon waste, cuttings): Personal protection and other non-
hazardous expendables will be consolidated in trash bags for proper disposal off site. AU other waste will be segregated and 
containerized for storage on-site, pending receipt of analytical results, and determination of site status. Drums will be labeled 
with an adhesive sticker marked with the start date of storage, drum contents, site name. the USACE and E & E point of 
contacts, on-site point of contact, and phone numbers for all POCs. The label will be placed on the top and side of each drum. 
The security of the containers will be the responsibility of the site contacts. Documentation to be kept in project ftle. 

Sample handling procedures including protective wear: All samples will be handled wearing disposable gloves, safety 
glasses, and, when performing acid preservation, splash protection equipment. All sample preservation will be performed in a 
well-ventilated area . All samples will be packaged according to proper shipping regulations. 

Note: All entries into the exclusion zone require use of the buddy system. All E & E field staff must have participated in a 
medical monitoring program and completed applicable training per 29 CFR 1910.120. The respiratory protection 
program must meet requirements of 29 CFR 1910.134 and ANSI Z88.2 (1980). 

.. 
E. EMERGENCY INFORMATION 

(Use supplemental sheets, if necessary) 

WCAL RESOURCES 

(Obtain a local telephone book from your hotel, if possible) 

Ambulance: 891-3000 

Hospital emergency room: (809) 891-3000 Aguadilla Municipal Hospital 
Route I 07, Aguadilla , Puerto Rico 

Poison Control Center: 1-800-282-3170 

Police (include local, county sheriff, state): 890-2020 

Fire Department: 343-2330 

Agency safety contact: (404) 347-4062 USEPA Environmental Response Team. 
(800) 424-8802 US Coast Guard Environmental Response Team 

Local laboratory: (7i6) 685-8080 E & E Analytical Services Center 

Federal Express: 890-0001 or 1-800-238-5355 

Client contact: (912) 652-5945 Dave Roulo - USACE Savannah 

Site Contact: NA 

SITE RESOURCES 

Site emergency evacuation alarm method: Vocal alert or three short car horn blasts 

Water supply source: To be determined. 

Telephone location, number: See site contacts above. 
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Cellu.lar phone, if available: Cellular phone num~r to be determined. 

Other : 

EMERGENCY C ONTACTS 

1. Ecology and Environment, Inc., Safety Director (716) 684-8060 (office) 
Paul Jonmaire (716) 655-1260 (home) 

2. Regional Safety Contact - Debra Bowman (904) 671-3085 (home) 
(904) 574-1400 (office) 

3. Program Manager - Johri Barksdale (904) 432-9078 (home) 
(904) 435-8925 (office) 

EMERGENCY ROUTES 

(Note: Field team must know route(s) prior to start . or work) 

Directions to hospital (include map): Exit the former Ramey AFB through the south gate, travel south on Route 107 
approximately 3 miles and the hospital will be on the left . 

Emergency egress procedures to get off site: In the event of a medical emergency/on-site incident that requires evacuation, 
First Aid/CPR will be administered as appropriate. .One person will remain on site and assist the First Aid/CPR attendant. The 
injured person will be moved to a safe area as soon as possible. A designated team member will evacuate nonessential 
personnel via preestablished ingress/egress routes, and medical/fire personnel will be summoned. Site personnel will proceed to 
the predesignated rally point, where a muster will be held to ensure all personnel are accounted for. A team member who is 
located at the predesignated rally, point will await the arrival of medical/fire personnel and gu ide them to the accident victim 
arid/or incident location. The level of protection for emergency response personnel will be determined on site according to air 
m()nitoring data and weather conditions. ,Level D is the anticipated required level of protection , with other PPE available for 
.u~:e in instances where t!Je potential for exposure to bodily fluids. exists. 

' . . 

The US,A.CE accident/incident repon form 3394 must be completed and· submitted to the USACE Project Manager within two working days 
of .the incident. 

F. EQUIPMENT CHECKLIST 

PROTECTIVE (;EAR 

. Level A No. Level B No. 

SCBA SCBA 

SPARE AIR TANKS SPARE AIR TANKS 

ENCAPSULATING sµrr (Type ) PROTECTIVE COVERALL (Type ) 

UNDER GLOVES ·RAIN SUIT 
' 

. NEOPRENE SAFE'TY BOOTS BUTYL APRON 

BOOTIES UNDER GLOVES 

GLOVES (Type ) GLOVES (Type . ) 

: 
' OUTER WORK GLOVES OUTER WORK GLOVES · 

HARP HAT , NEOPRENE SAFETY BOOTS 

CASCADE SYSTEM . : aoOTIES 

5-MINUTE ESCAPE COOLING VEST · HARD HAT WITH FACE SHIELD 
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F. EQUIPMENT CHECKLIST 

CASCADE SYSTEM 

MANIFOLD SYSTEM 

.'"'' ' 

Level C Level D "·! < 

ULTRA-TWIN RESPIRATOR x PROTECTNE COVERALL (Type x 
Tyvek/Saranex)* 

POWER AIR-PURIFYING RESPIRATOR RAIN SUIT x 
CARTRIDGES (Type GMC-ID x NEOPRENE SAFETY BOOTS x 

5-MINUTE ESCAPE MASK BOOTIES x 

PROTECTIVE COVERALL (Type Tyvek)* x 
RAIN SUIT x HARD HAT WITH FACE SHIELD x 
BUTYL APRON SAFETY GLASSES x 
UNDER GLOVES x UNDER GLOVES x 
GLOVES (Type Neo(!rene) x WORK GLOVES - NEOPRENE x 

OUTER WORK GLOVES x SARANEX APRON x 

NEOPRENE SAFETY BOOTS x TLDBADGE x 
HARD HAT x 
BOOTIES x 
HARD HAT 

SARANEX APRON x \J,, 

TLDBADGE x 

INSTRUMENTATION No. DECON EQUIPMENT No. 

OVA x WASH TUBS x 
THERMAL DESORBER BUCKETS x 
0 2/EXPLOSIMETER W /CAL. KIT AND LEAD x SCRUB BRUSHES x 
FILTER 

PHOTOV AC TIP PRESSURIZED SPRAYER 

HNu (Probe 10.2 eV) DETERGENT (Type Alconox) x 
MAGNETOMETER SOLVENT (isopropyl alcohol) x 
PIPE LOCATOR x PLASTIC SHEETING x 
WEATHER STATION TARPS AND POLES 

DRAEGER PUMP, TUBES (vinyl chloride/benz.ene) x TRASH BAGS x 
BRUNTON COMPASS x TRASH CANS x 
MONITOX CYANIDE MASKING TAPE 

HEAT STRESS MONITOR DUCT TAPE x 
...,...-...~· 

NOISE EQUIPMENT (ear (!lugs} x PAPER TOWELS x 
PERSONAL SAMPLING PUMPS FACE MASK x "Ii 
MINI RAM (particulates) x FACE MASK SANITIZER x 

4-16 

··-·· ---- -·----~- -~......--.- ·-··-·~-·-1~·-·~ ...... --.--.- ·-- ··--,,·· -



F. EQUIPMENT CHECKLIST 

PID FOLDING CHAIRS x 
. . 

STEP LADDERS 

RADIATION EQUIPMENT DISTILLED WATER x 
DOCUMENTATION FORMS 

PORTABLE RA TEMETER SAMPLING EQUIPMENT 

SCALER/RA TEMETER 16-0Z. BOTTLES x 
Na! Probe HALF-GALLON BOTTLES x 
ZnS Probe VOA BOTTLES x 
GM Pancake Probe STRING x 
GM Side Window Probe HAND BAILERS x 

MICRO R METER THIEVING RODS WITH BULBS x 
ION CHAMBER SPOONS x 
ALERT DOSIMETER x . KNIVES 

POCKET DOSIMETER FILTER PAPER 

TLD'Badge x PERSONAL SAMPLING PUMP SUPPLIES 

FIRST AID EQUIPMENT 4-0Z. JARS x 
FIRST AID KIT · x GAUZE 

OXYGEN ADMINISTRATOR SQUEEZE BOTTLE x 
STRETCHER 

PORTABLE EYE WASH x 
BLOOD PRESSURE MONITOR 

FIRE EXTINGUISHER x ·- · 

VAN EQUIPMEJ'li'T No .. MISCELLANEOUS (Cont.) No. 

TOOL KIT x BINOCULARS 
·-

HYDRAULIC JACK MEGAPHONE 

LUG WRENCH_ x CAMERA x 
TOW CHAIN 

VAN CHECK OUT: 

Gas 

Oil 

Antifreeze· 
' . . ' 

. Battery 

Windshield wash 
'' 

Tire pressure 

MISCELLANEOUS · SffiPPING EQUIPMENT 

PITCHER PUMP COOLERS x 
SURVEYOR'S TAPE x PAINT CANS WITH LIDS, 7 CLIPS EACH 
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100 FIBERGLASS TAPE x VERMICULITE x 
300 NYLON ROPE SHIPPING LABELS x 
NYLON STRING x DOT LABELS: "DANGER" 

• .r.i . 

SURVEYING FLAGS x "UP" x ; 
\..,. / 

FILM x "INSIDE CONTAINER COMPUE~ ... " 

WHEEL BARROW "HAZARD GROUP" 

BUNG WRENCH STRAPPING TAPE x 
SOIL AUGER x BOTTLE LABELS x 

PICK x BAGGIES x 
SHOVEL x CUSTODY SEALS x 

.. 

CATALYTIC HEATER CHAIN-OF-CUSTODY FORMS x 
PROPANE GAS FEDERAL EXPRESS FORMS x 
BANNER TAPE x CLEAR PACKING TAPE x 

SURVEYING METER STICK x 
CHAINING PINS AND RING 

TABLES x 

WEATHER RADIO x 

* Coated Tyvek projects to be used in wet, muddy environs. 

.. ......... .,,.~· 
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ecology and environment, inc. 

EXISTING SITE SAFETY PLAN ADDENDUM FORM 

Site Name: TDD/Pan/Project Number: 

Date of original SSP: 

Daie of amendment: 

Date of proposed new work: 

Added activities and hazard evaluations: 

Added monitoring activities: 

Level of protection: A B c D 

Reason for up/downgrading: 

PPE: 

c · Decon: 

Team Members Respomi1>ility 

Equipment Quantity Equipment Quantity 

THE TERMS OF THE ORIGINAL SSP SHALL BE EFFECTIVE EXCEPT AS NOTED ON THIS FORM. 

Prepared by: Date: 

Reviewed by: Date: 

INSTRUCTIONS: This form to be approved through normal channels and attached to original plan. Form SSP-A 

~. 

1~; 

A-3 
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ecology and environment, inc. 

ON-SITE SAFETY MEETING 

Project TDD/Pan 

Date: I Time: fob No. 

Address: 

Specific Location: 

Type of Work: 

SAFETY TOPICS PRESENTED 

Protective Clothing/Equipment: 

Chemical Hazards: 

Radiation Hazards: 

Physical Hazards: 

. Emergency Procedures: 

Hospital/Clinic: Telephone: 

Hospital Address: 

Special Equipment: 

Other: 

Checklist 

). Emergency information reviewed? and made familiar to all team members? 
2. Route to nearest hospital driven? and its location known to all team members? 
3. Site safety plan readily available and its location known to all team members? 

Meeting shall be attended by all personnel who will be working within the exclusion area. Daily informal update meetings will be 
held when site tasks and/or conditions change. 

ATIENDEES 

(Expand on back of sheet if necessary) 

Meeting Conducted by: 

(~~.: 

~~ 

(Print) (Signature) 

(Site Safety Coordinator) .. (Team Leader) 

02:fORMS-0N_SITE_SAFEtY-05n8196-0I B-3 



A TI'ENDEES (Cont.) 

Name Printed Signature 

/"~-- '· 
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ecology and environment, inc. 

HAZARD EVALUATION OF CHEMICALS 

Chemical name: Copper Date: 

DOT Nal\le/U.N. No.: Job No.: 

CAS Number: 7440-50-8 

References Consulted (underline): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. m 

Toxic and Hazardous Safety Manual ACGlli Other: 

Chemical Properties: Synonyms: Varies 

Chemical Forrilula: Cu Molecular Weight: 

Physical State: Varies Solubility (H20): Boiling Point: 

Flash Point: Vapor Pressure/Density: Freezing Point: 

Specific Gravity: Odor Characteristic: Flammable Limits: 

Incompatibilities: Acetylene gasfMg metal; flammable in dust form. 

Biological Properties: 

TLV-TWA: PEL: 0.1 mg/m3 Odor/Odor Threshold: Odorless 

IDLH: NA Human: Aquatic: Rat/Mouse: 

Ro.ute of exposure: Inhalation, ingestion, contact 

Carcinogen: Teratogen: Mutagen: 

Handling Recommendations: (Personal protective measures) Protective clothing, gloves, eye protection. 

. . 

Monitoring Recommendations: Air monitoring for paniculates. 

Disposal/Waste Treatment: Varies with type of compound. 

· He.alth Ha:iards and First Aid: Nose. throat, respiratory system irritant. nasal ulcers if ingested. 
Contact may cause dermatitis. Wash with soap and water. Remove IO fresh air. 
Give water, induce vomiting if ingested. 

Symptoms: 

Acute: Nose, throat irritation, chest pain, skin reddening. 

() 
Chronic: 

C- 3 
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ecology and environment, inc. 

HAZARD EVALUATION OF CHEMICALS 

Chemical name: Zinc Date: 
/ 

'< , ·' 

DOT NamelU.N. No.: Job No.: 

CAS Number: 7440-66-6 

References Consulted (underline): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazard line Chris (Vol. m 

Toxic and Hazardous Safety Manual ACGili Other: 

Chemical Properties: Synonyms: Varies 

Chemical Formula: Zn Molecular Weight: Varies 

Physical State: Varies Solubility (H20 ): Boiling Point: 

Flash Point: Vapor Pressure/Density: Freezing Point: 

Specific Gravity : Odor Characteristic: Flammable Limits: 

Incompatibilities : Flammable in dust form. 

Biological Properties: 

TLV-TWA: PEL: S mg/m3 Odor/Odor Threshold: Acrid 

IDLH: NA Human: Aquatic: Rat/Mouse: 

·Route of exposure: Inhalation, ingestion ,,.,- '"·~. 

Carcinogen: Teratogen: Mutagen: '·~ ,,,. 

Handling Recommendations: (Personal protective measures) Protective clothing, gloves, eye protection. 

Monitoring Recommendations: Air. monitoring for paniculates. 

Disposal/Waste Treatment: Varies with type of compound. 

Health Hazards and First Aid: Skin and respiratory irritant. Remove to fresh air; give anificial respiration if necessary. 

Wash affected areas with soap and water. 

Symptoms: 

Acute: Nose. throat irritation, chest pain 

Chronic: Anemia 
,.~ ....... 
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ecology and environment, inc. 

H A Z A R D E V A L U A T I 0 N 0 F C H E M I C A L S 

Chemical Name Arsine (Arsenic) Date 12/31/92 

DOT Name/U.N. No. -=-1_5_5_s~~~~~~~~~~~--~- Job No. 

References Consulted (circle): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: ...... A_r_s_i~n_e_·~A_,__r_s_en~i-c~~-~~~-~-~----~----~~~~~~~~-

Chemical Formula As Molecular Weight 74.9 

Physical State =S~o~l~i~d--~~~~ Solubility (H20) Insoluble Boiling Point Sublimes 

Flash Point N"""""/_A._ ___ ~ Vapor Pressure/Density o mm Freezing Point _N_/_A.__~---

Specific Gravity 5. 73 Odor Characteristic N/A Flammable Limits ~N-o~n---~--~-

Incompatabilities STRONG OXIDIZERS, BROMINE AZIDE, HYDROGEN GAS 

Biological Properties: 

TLV-TWA 

IDLH 

3 
0.05ppm/0.16 mg/m ~-

3 100 mg/m __ Human 

PEL 0.05ppm/ 0.2 mg/m3_ 

Aquatic 

Odor/Odor Threshold garlic 

Rat/Mouse 

Route of Exposure -I~n~h"-Ab=-=-s..__In:..:.;,...__co_n:.:-___ ~---~--~---~~~~----~-~-~--~-~~-

Carcinogen _Y_e_s~-~~--~-~- Teratogen Mutagen 

Handling Recommendations: (Personal protective measures) 

Tyyek and safety glasses with full-face respirator available for upgrade. 

Monitoring Recommendations: 

Continuous Mini-Ram 

Disposal/Waste Treatment: 

Health Hazards and First Aid: 

Eye: wash immediately; skin: wash immediately; Swallow: immediate medical attention - irritation from 

exposure requires immediate medical attention. 

Symptoms: Acute: Headache, dizziness, nausea, vomiting, convulsions 

Chronic: _c_o_m_a __ ~~---~------~~-~~~~-~~-~----~-------~ 
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[SAFETY]HAZARD EVALUATION:Arsine (Arsenic) 
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ecology and environment, inc. 

H A Z A R D B V A L U A T I 0 N 0 F C H B M I C A L S 
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Chemical Name "c""a""'dm=iu.,.m"'---------------- Date 12/31/92 

DOT Name/U.N. No. 2570 Job No. 

CAS Number 7440-43 - 2 

References Consul ted (circle) : 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol . II) 

Toxic and Hazardous Safety Manual Other: 

Rad Health Handbook NCRP 65 10 CPR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Cadmium dust & salts 

Chemical Formula Cd Mol ecular Weight 

Solubility (H20) Insolubl e Physical State _ _ so~l~.i-·d~--

Flash Poi nt -~N=..:/A"----- Vapor Pressure/Density o mm 

Specific Gravity 8.65 

Incompatabilities Strong oxidizers 

Biol ogi cal Properties: 

TLV-TWA 

I DLH 

3 o.os mg/m __ 

50 ms/m3 __ Human 

Odor Characteristic 

Odor/Odor Threshold 

_Aquatic 

Route of Exposure Inhal ation , Ingestion 

Carci nogen x Teratogen 

Radiological Prope r ties: 

Handling Recommendations: (Personal protecti ve measures) 

Monitoring Recommendations: 

Mini-Ram 

Disposal/Waste Treatment: 

Health Hazards and First Aid: 

112 .4 

Boiling Point 

Freezing Point 

Flammable Limits 

Odorless 

Rat /Mouse 

Mutagen 

1409" F 

610° F 

Large guantities of water, induce vomiting. medical attention; remove to fresh a ir, medical attention 

immediatel 

symptoms: Acute: irritati on of nose and throat, coughing, chest pain. nausea. vomiting, dizziness , 
chi lls. stomach distress. diarrhea 

Chronic: loss of smell, liver _ damage, kidney damage. cancer 

[SAFETY]HAZARD EVALUATION:Cadmium 

C-6 

-~~==·~===· =x«:-e.<:•=~"'--=~=-'"'"'<.:·~="'-·~=":c..·=:;:i·1_:.:·:_:--:_:·_::·•_::-:_:· ·:_:-:...::...:· ·:~··:._:· ·:..._:=~=··~2··•,.,.-.:.'~·~•---:- ... - .. ,.~.:·-~=-~~_,,_:-.·r-:_ .. --_·-::__,_ ... 

r~ 

I 
I 

I 
I 

I 
I 
)~ 
. \ 

I 
\ ... <'-~/ 

I 
I 
I 

I 
I 
I 
I 
I 
l 
I 
I 
I 

I 
I 
I 
I 
I 
l 
I 
I 
I 
l 
I 
I 
I 
l 

I 
I 

!""'"""\ 
1~ 

253 I 



ecology and environment, inc. 

H A Z A R D E V A L U A T I 0 N 0 F C H E M I C A L S 

Chemical Name Silver Date 12 /31/92 

DOT Name/U.N. No. Job No. 

CAS Number 7440-22-4 

References Consulted (circle) : 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Silver metal 

Chemical Formula A Molecular Weight 107.9 

Physical State -"'s~o:l:i;d ___ ~ Solubility (H20) insoluble Boiling Point 3632°F 

Flash Point -'-"n'""'/a ____ _ Vapor Pressure/Density _ _::.O_m~m:.::._ ___ _ Melting Point _1761_°F _____ _ 

Specific Gravity -=-1~0~.4~9~--- Odor Characteristic Flammable Limits 

Incompatabilities Acetylene, ammonia, hydrogen peroxide, bromozide, chlorine, trifluoride 

Route of Exposure 

PEL 0.01 mg/m3_ 

Human 

Odor/Odor Threshold 

Aquatic-------

Inhalation, Ingestion, Dermal Contact, Eye (Ocular) 

Rat/Mouse 

Carcinogen Teratogen Mutagen 

Radiological Properties: 

Handling Recommendations: (Personal protective measures) 

Impervious clothing, Viton gloves, faceshield respirator in windy/dusty areas. 

Monitoring Recommendations: 

Disposal/Waste Treatment: 

Health Hazards and First Aid: 

Flush area with water and wash with soap; move to fresh air if inhaled; if swallowed, do not induce 

vomiting. Contact physician immediately. 

Symptoms: Acute: irritates eyes, dries skin 

Chronic: 

[SAFETY]HAZARD EVALUATION:Silver 
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H A Z A R D E V A L U A T I 0 N 0 F C H S M I C A L S 
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Chemical Name ~~N~i~c~k_e~l~<-m~e~t=a=l~>----------~ Date 12/31/92 

DOT Name/U .N . No. Job No. 

References Consulted (circle! : 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris !Vol. II) 

Toxic and Hazardous Safety Manual Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemi s t ry and Physics 

Chemical Properties : (Synonyms : ,.R;;;;:a.,.n:::e_.y--=a:.::l'-=l""o_.y_,.;-"n:.::i:.::c"'k"'e:.::l :....cP:.::a:.::ro.:t:.::i:.::c:.::l:.::e:.:s:-____________________ _ 

Chemical Formula Ni Molecular Weight 58.7 

Physical State solid !powder) Solubility !H20) insoluble Boiling Point 494 6°.F ___ _ 

Flash Point N/A Vapor Pressure/Density ~-N·/~A.__ _____ ~ Freezing Point 2651.0 .F ___ _ 

Speci fic Gravity ~-N•/•A'-----~ Odor Characteristic ~-n_o_n_e _____ _ Flammable Limits ~~N~/~A~- ----

Incompatabilities strong acids. sulfur. wood, potassium perchlorate 

Biological Properties: 

TLV·TWA. _____ _ PEL 0.1 mg/m3 Odor/Odor Threshold odorless 

IDLH·~------~ Human ~-------- Aquatic ~---------- Rat/Mouse 

Route of Exposure ~----=i~n~h::.L-~i~n=-__,d:.::e:.::rm=----------------------------------

Carcinogen Human/animal suspected Te ratogen ~--=E:xp••=e=r=i~m~e~n~t:.::a:.::l.__ _ __ ~ Mutagen Experimental 

Radiological Properties: 

NA 

Handling Recommendations: (Personal protective measures) 

Tvvek , gloves (PVA, Viton); APR in windy/dusty areas. 

Monitoring Recommendations: 

Disposal/Waste Treatment: 

Health Hazards and First Aid: 

Inh: move to fresh air, APR if necessary; Eye/skin: flush with water for 15 minutes. wash skin with 

soap /water; Ing: seek medical attention 

Symptoms: Acute: Mental confusion. l ight-headedness, nausea/vomiting. headache, staggering, 
unconsciousness. irritation of eyes/resp/skin .. 

Chronic: Dermat i tis from skin sensitization. Cancer of lungs and nasal passages in 

,, _ _.../ 
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nickel refining employees. •--. ,~.,. 
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{SAFETYJHAZARD EVALUATION:Nickel (metal) 
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ecology and environment, inc. 

H A ZARD BVALUATlON OF C H E M I C A L S 

Date 12/31/92 

DOT Name/U.N. N·o . Job No. 

CAS Number 

References Consulted !circle): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline ChriS (Vol. II ) 

Toxic and Hazardous Safety Manual ACOIH Other: Farm Chemicals Handbook 

Rad Heal t h Handbook NCRP 6S 10 CFR 20 Handbook 0 £ Chemistry a~d Physics 

Chemical . Properties: !Synonyms: 

Chemica·1 Formula __ v.:..a:::.r:..i::.;· e=:s::---------- Molecular Weight 

Physical State Liquid/Solid Sol ubility (H20l Readily Boiling Point 

Flash Point Vapor Pressure/Density Freezing Point 

Specific Gravity Odor Characteristic Flammable Limits 

Incompatabilities 

Biological Properties: 

TLV-TWA PEL Odor/Odor Threshold 

IDLH Human Aquatic . Rat/Mouse 

Route of Exposure Dermal, ocular, ingestion, inhalation 

Carcinogen Teratogen Mutagen 

Radiological Properties: 

Handling Recommendations: (Personal protective · measures) 

Long-sleeved 5hi rt , long pants , chemical gloves ,. and goggles/safety glasses. 

Monitoring Recommendations: 

Dispo.sal/Waste Treatment: 

Health Hazards and First Aid: 

Get medica l aid . Eyes, flush with penty of water for 15 minutes . Skin, flush with plenty of water; 

remove contaminated clothing; wash clothes before reuse. Ingestion, immediately dilute by swallowing 

milk or water. 

Symptoms: A.cute: Irritate eyes . nose, throat. and skin. 

Chronic: 

~ . 
~ (SAFETY]HAZARD EVA.LOATION:Pesticides 
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ecology and environment, inc. 

H A Z A R D E V A L U A T I 0 N 0 F C H E M I C A L S 

Chemical Name Tin Date 12/31/92 

DOT Name/U.N. No. Job No. 

CAS Number 7440-31-5 

References Consulted (circle) : 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Metallic tin, tin flake, tin powder 

Chemical Formula Sn Molecular Weight 

Physical State solid Solubility (H20) insoluble 

Flash Point _ _:.;N"'"/""A'----- Vapor Pressure/Density 0 mm 

Specific Gravity 7.28 Odor Characteristic N/A 

Incompatabilities Chlorine, turpentine, acids, alkalis 

Biological Properties: 

TLV-TWA 

IDLH 

3 2.0 mg/m __ 

3 400 mg/m __ 

PEL 

Human 

3 2.0 mg/m _ 

Route of Exposure Inhalation, Ingestion, Dermal 

Carcinogen Teratogen 

Radiological Properties: 

Odor/Odor Threshold 

Aquatic 

Handling Recommendations: (Personal protective measures) 

118.7 

Boiling Point ~0_..F~~-~ 

Melting Point ----1!2.o~F~-~ 

Flammable Limits ~-"'N~/~A,__~-~ 

NA 

Rat/Mouse 

Mutagen 

5 mg/m3 high efficiency particulate respirator: other concentrations- SCBA; avoid skin contact or 

in estion. 

Monitoring Recommendations: 

Disposal/Waste Treatment: 

Health Hazards and First Aid: 

ING: Give water, induce vomiting, medical attention immediately; INH: move to fresh air, medical 

attention; DER: wash with soap and water promptly. 

Symptoms: Acute: stomach distress, vomiting, diarrhea, black stool, headache, dizziness, metallic 
taste 

Chronic: muscle weakness, joint/muscle pain, insomnia, coma, death 
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ecology and environment, inc. 

H A Z A R D B V A L '11 A T I 0 N 0 F C H £ M I C A L S 

Chemical Name Titanium Dioxide Date 12/31/92 

DOT Name/U.N. No. Job No. 

CAS Number 13463-67-7 

References consulted (circle): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual Other: 

Rad Health Handbook NCRP 65 l.O CFR 20 Handbook of Chemistry and Physics 

Chemical Properties : (Synonyms: Rutile, Tit,imium oxide, Titanium peroxide 

Chemical Formula Molecular Weight 7 . 9 

Physical State solid 

Flash Point · -~N~/-A....._~~-

Solubility (H20) i nsoluble 

Vapor Pr essure/Density ~-o--..m_m..__ ___ _ 

Boiling Point ~0 
....... r~~~

Mel ting Point ~0.r~--

.Specific Gravity 4 26 

Incompatabilities None reported 

Biological Properties: 

'h.V-TWA 3 10.0 mg/m _ 

IDLH 400 mg/m3_· _ 

PEL 

Human 

Odor Characteristic ~N~/-A..__~- Flammable Limits _ _ N~/A.._ _ _ _ 

s . o mg/m3 _ · Odor/Odor Threshold NA 

.Aquatic Rat/Mouse 

Route of Exposure -· ~In~h~a~l~a~t~1~·o~n.:.------------~----...,..-----------------~--· ~ 

Carcinogen __ __.X~XX:.::..:.------- Te r atogen Mutagen 

Radiological Properti es: 

,· 

Handl ing Recommendations: (Personal protective measures) 

APR ·in windy/dusty areas . ~· 

in estion . 

Monitoring Recommendations : 

Disposal/ Waste Treatment: 

Health Hazards and First Aid: 

INH : move to· fresh air, medical at t ention 

Symptoms: Acute: stomach distress, .vomiting. diarrhea, black s t ool, ·headache, dizziness , metallic 
taste 
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ecology and environment , inc . 

HAZA RD E V A L U A T I 0 N 0 F C H E M I C A L S 

t===============================================================================================:==============='.<""'~' '• 

Date 12/31/92 

DOT Name/U .N. No . Job No. 

CAS Number 7429 - 90-5/1344 - 28 - 1 

References Consulted (circle) : 

NIOSH/OSHA Pocket Guide Verschueren Mer ck I ndex Hazardline Chris (Vol. II ) 

Toxic and Hazardous Safety Manual Ot her: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physi cs 

Chemical Properties: (Synonyms: Met al dust/ aluminum oxide 

Molecular Weight 26.9 

Physical State ~·s~o=l=i~d~----- Solubility (H20) Boiling Point ---------

Flash Point ------- -- Vapor Pressure/Density ----- ----- Freezing Point 

Specific Gravity -------- Odor Characte ristic --------- Flammable Limits -------

Incompatabilities 

Biological Properties: 

TLV-TWA 3 
10 mq/m ---- PEL 5 mq/m3 __ Odor/Odor Threshol d - - ----- -----------

IDLH -------- Human Aquat ic --------- Rat/Mouse 

Route of Exposure ___ _.i~n~h..._~i~n""""'--'d~e~rm=----------------------------------

Carcinogen -------------- Terat ogen Mutagen 

Radiological Properties: 

NA 

Handling Recommendations: (Personal protective measures) 

Ty:rek, gloves (PVA, Vi ton), APR in dusty or windy area s 

Moni toring Recommendat ions: 

Mini-Ram or equivalent. 

Disposal/Waste Treatment: 

Health Hazards and First Aid: 

Inh: move to fresh a i r, APR if necessary; Eve/skin: flush with water for 15 minutes, wash ski n with 

soap/water; !ng : seek medica l attention 

Symptoms : Acute: Mental confus i on , light-headedness, nausea/vomiting , headache, staggeri ng, 
unconsciousness, irritation of eyes/resp/skin, 

Chronic: 
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(SAFETY] HAZARD EVALUATION :Aluminum 
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ecology and environment , inc. 

. HAZARD EVALUATION 

Date l.2/3.l/92 

Job No. 

References Consulted (circle): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II ) 

Toxi c and Hazardous Safety Manual Other: Chemt ex data 

Rad Health Handbook NCRP 55 l.0 CFR 20 Handbook o f Chemistry and Physics 

Chemi cal Properties: (Synonyms: Aroclor 1254 , 1221, 1232 , 1242, 1245, etc, 

Chemical Formul a -.£12g5g12_...< A~p~p~r~o~x~l.__ _____ _ 

Physical State -=L~i~gu~i~· d=----~- Solubi lit y (H20) Insoluble Boiling Point 617° to 69l°F 

Flash Point ......:4,,.3.:l ..:.-.::;.3_0 :..F ___ _ Vapor Pressure/Density ...;:;O..:.·~o~o ... 1_mm::;;:;. ____ ~ Freezing Point --~2-•F=-----

Specific Gravity l . 3 - 1. 8 Odor Characteristic ~------- Flammable Limits 

Incompatabilities =S~t~r~on~g::i..,.:o~x~i~· d~i~z~e~r~s:.-.. ____ ~----------------------------

Biol ogi cal Properties: 

TLV-TWA lowest f easible PEL l owest feasible Odor/Odor Threshold _..m~i.:l~d_..hy~d~· r~o~c~a~r~b~o~n.__ _____ ~-~ 

Human Aquatic Rat/Mouse 

Route of Exposure INHALATION· INGESTION· DERMAL 

Carcinogen - - --'X"--------- Teratogen Mutagen Suspect 

Radio.logical Properties : 

Handl ing Recommenda t ions : (Personal p rotect ive measures) 

Impermeable clothing , sloves, face shields . Use ne op r ene , butyl rubber, s a ranex . APR in dusty or windy 

areas of known PCB contamination. 

Monitoring Recommendations: 

Disposal/Waste Treatment : 

Store contaminated c lothing in closed container until discarded or laundered . 

Health Hazards and First Aid: 

Skin or eye contact - flush with water f or a t l east 15 minutes. 

Symptoms: Acute: Irri tates eyes and skin ; jaundice , da rk urine; chloracne; nausea; vomiting. 

Chronic: .Liver damage .' 

[SAFETY) HAZARD EVALUATION :PCBs 
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ecol ogy and environment, inc. 

H .l Z A R D EVALUAT IO N 0 p C H E M I C A L S 

I 
I 
I 
I 
I 

!====================================================================="": ~\ 
Chemical Name ~V~i~n.v_l--=C~h~l~o~r~i~d~e'------------- Date 12/31/92 

DOT Name/U.N. No . .. 1_.0_.8_.6 ______________ _ Job No . 

CAS Number 75-01 - 4 

References Consulted (circle) : 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Ha:zardline Chris (Vol . II) 

Toxic and Hazardous Safet y Manual ACGIH Other : 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms : .. c~h~l ... o~r ... o~e~t~h~y ... l_e~n~e~,__.v_.c~,__.C~h~l~o~r ... o~e~t~h~e~n~e:...... __ ~---...-------------~ 

Chemical Formula f2tl3~c.1.._ ___ ~------- Molecular Weight -6~2 ..... s _______________ ~ 

Physical State Colorless gas Solubility (H20l Negl igible Boiling Point ~7-·~F------~ 

Flash Point _-... 1_.o_.s_•_.F _ _ _ _ vapor Pressure/Density ~2_s_s_o~mm~---~ Freezing Point --~2~4~5_0 ... F _ __ ~ 

Specific Gravity .o •. _.9_.1_2~1.._ __ _ Odor Characteristic 3000 ppm Flammable Limits 3.6\ - 33\ 

Incompatabilities Strong oxidizers. strong bases . iron, steel. copper. peroxide 

Biological Properties: 

TLV-TWA .1.....,p.p_m.._ ___ _ PEL l ppm Odor/Odor Threshold Odorless gas , sweet 

IDLH 500 ppm Human Aquatic Rat/Mouse 

Route of Exposur~ ~I~n~h=------------------------------------------~ 

Carcinogen ~H~u~m~a•n=---------~ Teratogen Mutagen ~s~u~s~p~e~c~t.._ ____ _ 

Radiological Properties: 

Handling Recommendations: (Personal protective measures) 

Wash immediately upon contact wi th skin; imperyious clothing , gloves. face shield; 10 ppm app/organic ? 

25 ppm 100 ppm - SCBA 

Monitoring Recommendations: 

PIO 10:2 FID 

Disposal /Waste Treatment : 

NA 

Health Hazards and First Aid: 

wash skin, eyes immediately, if contaminated; move to fresh air if l arge amounts are brea)hed in ; induce 

vomiting if swallowed 

Symptoms: Acute: Giddiness. intoxication, nausea, light headedness. CNS depression 

Chronic: Liver damage, CNS depression, reproductive effects 

\ y. ·<·J 

I }"':"" •·,,, . '\ 

., ./ 

r -"'' 
I 
I 
I 
I 
I 
I 

l 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
"=~ ..... 

f 
"14-~,,,; 

2sJ I 

[SAFETY)HAZARD EVALUATION:Vinyl Chloride 
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ecology and environment, inc. 

HAZARD EVAL U A TI ON Of CHEMICALS 

DOT Name/U .N. No . ....::.l.,;;.4 ... 4""6-------------- Job No . 

CAS Number 10022-31-8/ 10361-37- 2/ 

References Consulted !circ le) : 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Ha zardous s·afety Manual ACGIH Other : 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemis try and Physics 

Chemi cal Properties: (Synonyms: -· ~s=a~r~i u=m""-'N~i~t~r~a~t~eu·-=B~a~r~i~u~m'-"'C~h~lo=r~i~·d=e=---------------------

Chemical Formula Ba (N0
3
l/ Bac1

2 
___ .....,. __ _ Molecul ar Weight 261.4/208 .3 

Physical State ....::.s:o=l=id=------ Solubility (H20) 38 \' Boiling Point 2840°""F ______ _ 

Flash Point ---~N-1.A ...... ___ _ Vapor Pressure/ Density __ ........ o_m_m..-......H_g.._,..... __ _ Mel ting Point . 1098/1765°.E.._ 

Specific Gravity 3.24/3.86 Odor Characteristic ___ n ... on_e.._ ___ __ Fl ammabl e Limits _N=..:/ A;.:_ ___ _ 

Incompatabilities •. ~N.....,A ________________________ ~-------.---------

Biological Properti es : 

TLV- TWA 0 . 5 mg/m
3
..-- PEL 0. 5. ms/m

3
___ NOTE : 

IDLH 1100 mg/m
3 
__ Human Aquatic Rat/Mouse 

Route of Exposure _..rn_h ......... _1.n_g~,.._.o_e_rm....,.a_l~-----------------~-----------------------

Carcinogen Teratogen Mutagen ---------------

Radiological Propert ies : 

NA 

Handl ing Recommendations: (Personal protective measures) 

Tvvek, gloves \PVA, Viton ,Latexl 

Monitoring Recommendations : 

Disposal/Waste Treatment: 

Health Hazards a,nd First Aid: 

Inh: move to fres h air . blow nose to remove dust, do not sniffl e . Der: · remove contaminated, flush w/ 

soap/wat er for 15 min; Ing: seek medi cal attention . 

Symptoms i Acute: tightness of neck and facial muscles. vomitin_g, diarrhea, pain, wea)tness. cardiac 
dist\lrbances '. eoml\llsion · 

Chronic: 

(SAFETYJHAZARD EVALUATION : Barium 
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Chemical Name ~B_e_n_z_e_n_e=----------------------------~ Date 12/31/92 

DOT Name /U.N. No . 1114 Job No . 

References Consulted (circle) : 

NIOSH/OSHA Pocket Guide Verschueren Mer ck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry a.nd Physics 

Chemical Properties: (Synonyms : =a_e_n_z_o~l~,_..B_e_n_z_o_1_e~,_,Cy~c-l~o~h~e~x~a~t~r-i-e~n~e'--------------------------------------~ 

Chemical Formula ..,£6g6;~----------------------~ 
Physica l State =L:i~gu.:::.:::i~d-.. ______ _ Solubi l ity (H20) Slightly Boi ling Point =1~7~6~·~F----~----~ 

Flash Point =1~2_•_F ________ _ Vapor Pressure/Density _,_5_....m.m----------- Freezing Point ~4~2_0_F ________ ~ 

Specific Gravity =o_._s~7-9 ______ ~ Odor Characteristic 61 opm Flammabl e Limits 1 . 3-7 . 1\ 

Incompatabi lities Strong oxidi zers. chlorine, bromine 

Biol ogical Properties: 

TLV-TWA 1 ppm PEL 1 ppm Odor/Odor Threshold ~A=r_o_m_a_t_i_c'--------------------------~ 

IDLH 100/CNS Human Aquatic Rat/Mouse =5-o./~2~4~H=---------

Route of Exposure Inhalation . i ngestion. eye (ocular) . dermal absorption 

carcinogen Human .- suspected Teratogen Mutagen Experimental 

Radiological Properties : 

Handling Recommendations: (Personal protective measures) 

10 ppm use SCBA . Use protective clothing : excel·viton; good-neoprene, saranax; poor-butyl . natural 

rubber for g l oves. Avoid skin/eye contact 

Monitorino Recommendations: 

Disposa l /Waste Trea tment: 

Heal th Hazards and Fi r st Aid: 

Do not induce vomit ing or g ive water or milk: get medical attention immedia t ely, remove to f resh air, 

give artificial respiration if needed, megical attention, flush with water, rinse/ wash skin with soap · 

and water thoroughly 

Symptoms: Acute: Skin irritant, CNS depressant, mostly I HL., initial exgitation followed by headache , 
di zziness, vomiting, delirium, severe exposure may see tremors, blurred vision, 
shallow respirat .ion, convulsions 

Chronic: Anorexia , drowsiness. anemia , bleeding under skin, reduced blood c l ottingi liver, 
kidney, bone marrow damage , leukemia 
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ecology and environment, inc. 

HAZARD E V A L t1 A T I 0 N 0 F C H E M I C A L S 

Chemical Name Ethyl benzene Date 12/ll/92 

DOT Name/U.N. No. 1175 Job No. 

CAS Number 100-41-4 

Referenc.es Consul ted (circle): 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol. II) 

Toxic and Hazardous Safe·ty Manual Other: 

Rad Heal t h Handbook NCRP 65 10 CFR 20 Handbook of Chemis'try and Physics 

Chemical Properties: (Synonyms: Ethylbenzol, Phenylethane 

Chemical Formul a __9:!3£g2£6Es~~~~~~~~ Molecular Weight 106.2 

Physical State _...l_i_q~u~i-d,__~~~ Solubility (H20) 0 . 01% Boiling Point 277°F 

Fl ash Point -"''5~5_0~F~~~ Vapor Pressure/Density 10 mm Freezing Point -139°F 

Specific Gravity 0.87 Odor Characteristi c Fl ammable Limits i. ot-6. 7t 

Incompatabilities Strong oxidizers 

Biol ogical Propert ies: 

TLV-TWA 100 ppm PEL 100 ppm Odor/Odor Threshold aromatic r oily •· 

I d:· 

r 
·+.)~ I 

IDLH Rat/Mouse Aquatic Human 2000 ppm 

Route of Exposure , Inhalation. Ingestion 

Carcinogen Teratogen Mutagen .. ~ 

Radiological Properties: 

Handling Recommendations: (Personal protective measures) 

Tyyek or saranex coveralls; APR in dusty / windy conditions or known high concentrations. 

Monitoring Recommendations: 

0\111. or 10.2 eV probe on HNu. 

Disposal/Waste Treatment: 

Health Hazards and First Aid: 

ING: seek medical attention; !N!J: move to fresh air, seek me4ical attention; DER: wash promptly with 

soap and water. 

Sympt·oms : Acute: irritation of eyes. nose. throat, skin; weokness; dizziness; drowsiness; 
unconsciousness ~~~~~-

Chronic: skin rash , inflammation, dermatitis 
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ecology and environment, inc. 

H A Z A R D E V A L U A T I 0 N 0 F C H B M I C A L S 

Chemical Name Mercury Date 12/31/92 

DOT Name/U.N. No. _l!Q9~~~~~~~~~~~-~- Job No. 

CAS Number 7439-97-6 

References Consulted (circle): 

NIOSH/OSHA Pocket Gui de Verschueren Merck Index Hazardl ine Chris !Vol. II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Colloidal mercury, Metallic mercury, Quicksilver 

Chemical Formula H Molecul ar Weight 200 

Physical St ate liquid Solubility (H20) Insoluble Boil ing Point 674°......_F _ ___ _ 

Flash Point --N~/~A.._ _ _ _ Vapor Pressure/Density 0 . 0012 mm Freezing Point .......:1l0 ......_F __ _ 

Specific Gravity ~-13"""'"".6.._ __ _ Odor Characteristic N/A Flammable Limits _N.,_o""n.._ ___ _ 

Incompatabilities Acetylene , ammoni na , chlorine dioxide , azides, calcium, sodium carbide, lithium , 
rubidium , and copper 

Biological Prooerties: 

TLV-TWA 3 0 . 05 mg/m _ 

IDLH 28 mq/m3 _ _ 

PEL 

Human 

3 0.05 mg/m _ 

Route of Exposure Ingestion, Inhalation, Dermal 

Carcinogen Teratogen 

Radi o l ogical Properties: 

Odor/Odor Threshold 

Aquatic 

Handl i ng Recommendations: (Personal protective measures) 

Monitoring Recommendations : 

Disposal/Waste Treatment : 

Health Hazards and First Aid: 

odorless 

Rat/Mouse 

Mutagen 

INH & ING: seek medical attention promptly; DER: wash with soap and water. 

Symptoms: Acute: cough; chest pain; temor; indecision ; headache; weak; irrition of eyes and skin 

I 
I 
I 
I 
I 
I 
I 
I 
1q. . \ 

l 

\"#' 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

) ,..,,,.,,., 
Chronic: GI tract . depression " j 
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ecology and environment, inc . 

H A Z A R D E V.A L 0 A T I 0 N 0 F C H B M I C A L S 

DOT Name/O.N. No. 334 Job No. 

Refe;ences Consulted 'circle) : 

NIOSH/OSHA Pocket Guide Verschueren Merck lndex Hazardline Chris !Vol. !Il 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Health Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: (Synonyms: Naphthalin, Tar camphor, White tar _ 

CH Chemical Formula ~ioH

8 
_________ __ _ Molecular Weight 128.2 

Physical State ,._,,s~o~l~i=d ____ _ Solubility (H20l --"-0~-~00~3;::.....,.%=------ Boiling Point 424°.:..F ____ _ 

Flash Point ~0.:..F ___ _ vapor Pressur e/Density 0.08 mm Hg 

Odor Characteristic 0.038 ppm · Specific· Gravity _,,l..:.· .:1.:.2 ____ _ 

Incompatabilities Nitric acid, strong oxidizers_. chromic anhydride 

Biological Proper.ties: 

Melting Point ~0._F __ _ 

Flammable Limits ·-------

TLV-TWA -.:.10.::-P~P"'"'"'------ PEL _ .... 1 ... 0_.p..,p .. m...__ __ Odor/Odor Threshold _:.t~ar=.....,. ~m~o~t~h~b~a~l~l~s~---------

IDLH _ ....... s.-oo..._p .... p"'m--. __ Human Aquatic -------- Rat/Mouse 1250 mg/kg ::· 

Route o f Exposure ---~in~h~-i~n..,,,.. ...... d~e~rm""--------------------------_..;.----~ 

Carcinogen ------------- Teratogen Mutagen ----------

Radiological Properties: 

NA 

Handling Recommendations : (Per sonal protective measures) 

Tvvek. gloves (PVA, Vitonl; APR in windy/dusty areas 

Monitoring Recommendations: 

Disposal/Waste Treatment: 

Health Hazards and First Aid: 

Inh: move to fresh air. APR if necessary; Eye/ skin; flush with water for 15 minutes, wash skin with 

soap/water ; Ing: seek medical attention 

Symptoms : Acute: Mental confus10,n. light- headedness. nause·a/vomi t ing. headf.che, stagqer~ng, 
unconsciousness. i rritation of eyes/res p/skin, . 

Chronic : Kidney and/or liver damage; cataracts· · 

(SAFETYJHAZARD EVALOATION :Naphthalene 
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HAZARD EVALUATION 0 F C H B M I C A L S 
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chemical Name Lead Date 12 /31/92 

DOT Name/U .N. No. 2291 Job No. 

CAS Number 7439-92-1 

References Consulted (circl e) : 

NIOSH/OSHA Pocket Guide Verschueren Merck I ndex Hazardline Chris. (Vol . II ) 

Toxic and Hazar dous Safety Manual Other: 

'Rad Health Handbook NCRP 65 10 CFR 20 Handbook o f Chemistry and Physics 

Chemical Properties : (Synonyms: Plumbum 

chemical Formula Pb Molecular Weight 

Physi cal State solid Solubility (H20) insoluble 

Flash Point ~-"N~/~A:..... __ _ Vapor Pressure/Density O mm 

Specifi c Gravi t y 11 . 3 4 Odor Charact erist ic N/A 

Incompatabiliti es Strong oxidizers. hydrogen peroxide, acids 

Biologica l Properties: 

TLV-TWA .150 mg/m3 _ _ 

IDLH 700 mg/m3_ 

PEL 

Human 

3 . 0 50 mg/m _ 

Route of Exposure Inhalation, Ingestion. Dermal 

carcinogen Teratogen 

Radiological Properties: 

Odor/Odor Threshold 

Aquatic 

Handling Recommendations: (Personal protective measures) 

207.2 

Boiling Point 

Fr eezing Point 

Flammable Limits 

NA 

Rat/Mouse 

Mutagen 

3 1 64 F 

N/A 

N/A 

5 mg/m3 high efficiency particulate respirator; other concentrations- SCBA; avoid skin contact or 

in estion . 

Monitoring Recommendations: 

Disposal/Waste Treatment: 

Health Hazards and First Ai d: 

ING: Give water, i nduce vomiting , medica l a ttent i on immediatel y; INH: move to f r esh air , medical 

attention; DER: wash with soap and water promptly. 

Symptoms: Acute: stomach distress. vomiting. diarrhea. black stool. headache . dizziness, metallic 
taste 

chronic: muscle weakness . joint/muscle pain. insomnia , coma. death 

(SAFET'i)HAZAR.D EVALUATION:Lead 
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ecology and environment, inc. 

HAZARD E V A L t1 A T I 0 N 0 p C H E M I C A L S 

Chemical Name Toluene Date 12/31/92 

DOT Name/U .N. No .. ·. 12 4 Job No. 

CAS Number 108-88-3 

References Consulted !circle) : 

NIOSH/OSHA Pocket Guide Verschueren Merck Index Hazardline Chris (Vol . II) 

Toxic and Hazardous Safety Manual ACGIH Other: 

Rad Heal th Handbook NCRP 65 10 CFR 20 Handbook of Chemistry and Physics 

Chemical Properties: · (Synonyms: Methyl benzene, Toluol . . Phenyl methane 

Molecular Weight 92 

Physical State Colorless Liquid Sol ubility (H20) Boiling Point 2 3 l °F 

Flash Point 40°F Vapor Pressure/Density 22mm Freezing Point -139°F 

Specific Gravity 0.8669 Odor Characteristic l .6ppm Flammable Limits 1 .3\ - 7.1\ 

Incompatabilitie s Strong Oxidizers. JiN03.._ti22Q4.._o2.._~P.:e=.r.:::o.::::x:i.:::d.:e,::s . ..._.l.lH.:e~a~t-----------------

Biological Properties: 

TLV- TWA SO ppm PEL 100 ppm Odor/Odor Threshold Benzene-Like 

IDLH 2.000 ppm Huma.n IHL TCLD - 200 ppm Aquatic 96:100-10 ppm Rat/Mouse 4000 ppm " 

Route of Exposure I nhal ati on. Ingestion, Dermal Contact . Eye (Ocular) 

Carcinogen Experimental Te rato9en Exbe r i mental Mutagen Expe rimental 

Radi ologi cal Properties : 

Handling Recomme~dations: (Personal protective measures) 

Impervious c l othing, Viton gloves. faceshield respi rator w/organic vapor cartridge up to 1000 ppm. 

>l.000 ppm use APR with chemical cartridge; 2000 ppm- SCBA 

Monitoring. Recommendations: 

Disposal /Waste Treatment: 

Concentrated : incirteration; dilute discharge to municipal sewer after primary treatment, incineration 

for dilute organi c mixt;ure 

Health Hazards and First Aid: 

Fl ush area with water and wash wi th soap; move to fresh air if inhaled; if swallowed, do not induce 

vomiting . . contact physician immediately. 

Symptoms: Acute: DiZ ziness, fatigue , nau.sea, headache, vomiting, irritates eyes . dries skin 

Ch.ronic: Bone marrow, depression, defattins of skin, dermatitis. kidney and/or liver 
damage if ingested 
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ecology and environment, inc. 

EVALUATION 0 F C H E M I C A L S 

r-1 ========================================================~:r"'"~'\ . ~ 

I Chemical Name Xylene Date _...1 ... 2 ,_/3"-1=-/._.9"'2=------------------ \._;.,,,./ 
I I -
I DOT Name/U.N. No . 1307 Job No . I 

I CAS Number 1330-20-7/ 95-47-6 / 108 - 38-3 / 106-42-3 I 
I I 
f References Consulted (circle) : 
I 
I 
I 
I 
I 
f 
I 
I 
I 

NIOSH/OSHA Pocket Guide 

Toxic and Hazardous Saf ety Manual 

Rad Health Handbook NCRP 65 

Chemical Properties: (Synonyms: 

Verschueren Merck Index Haza.rdline Chris (Vol. II) 

ACGIH Other : 

10 CFR 20 Handbook of Chemistry and Physics 

Dimethylbenzene. Xylol 

·I . Chemical Formul a ___ c
8
H

10 
________ _ 
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Molecular Weight 106 
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Physical State colorless Liauid Solubility (H20) Boiling Point 292°F 

Flash Point 77°F Vapor Pressure/Density 3.7 Freezing Point - 12°F 

Specif i c Gravity 0 .86 Odor Characterist ic 20 ppm Flammable Limits 1.0\' - 7.0\" 

Incompatabilities Strong oxidizers , strong acid, heat, peroxide 

Biologica l Properties: 

TLV-TWA 100 ppm PEL 100 ppm Odor /Odor Threshold .Aromatic 

IDLH l,000 ppm Human IHL TCL 0- 200 . ppm Aquatic 
IHL LD

50 
- 50 0 

Rat/Mouse ~P~P~m~/-4_n_c ___ _ 

Route of Exposure Inhale skin 

Carcinogen Experimental Teratogen Mutagen 

Radiological Properties : 

Handling Recommendations : (Personal protective measures) 

Impervious clothing, PVC gloves , faceshield, avoid prol onged contact. Respirator w/ organic vapor . 

cartridge up to 5,000 ppm; >10.000 ppm use SCBA 

Monitoring Recommendations: 

Di sposal /Waste Treatment : 

OSHA standard 29 CFR 1910. 106 appl ies 

Health Hazards and First Aid: 

Skin - wash w/soap and wate r ; eyes - flush w/water; remove to fresh air .if overcome 

Symptoms: Acute: Eye and mucous membrane i rritant , CNS depressant . ingestion causes 
gastrointestinal upset 

Chronic: More severe than above, hyperplasia of bone marrow 

[SAFETY}HAZARD EVALUATION:xylene 
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ecoloCY and environment, inc:. 

HAZARD EVALUATIO~ PF QIEMJCALS 
' 

Chemical name: Beryllium Date: 

DOT Name/U.N. No'.: Poison, Flammable Solid/DOT 1567 Job No.: 

CAS Number: 7440-41-7 

References Consulted (underline): 

NJOSH/OSHA ~ocket Gyide Verscbueren Mercie Index Hazard line Chris (Vol. Il) 

Toxic and Hazardous Safety Manual ACGIH Other: Hawlet~ CQndense~ Ch~mical Dictionarr: 

Chemical Properties: Synonyms: Hard, brinle, gray-white metal 

Chemical Formula: Be Molecular Weight: 9.0121 

Physical State: metallic solid Solubility (H20): Insoluble Boiling Point: 2,970°C 

Flash Point: Not applicable Vapor Pressure/Density: Not applicable Freezing Point: 

Specific Gravity: 1.85 Odor Characteristic: None Flammable Limits: Powdered is flammable in air 

Incompatibilities: Reacts readily with some strong acids to produce hydrogen 

Biological Properties: 

TLV-TWA: 0.002 mg/m3 PEL: 0.002 mg/m3 Odor/Odor Threshold: None 

IDLH: Human: Aquatic: Rat/Mouse: 

Route of exposure: Inhalation of dust, skin contact _with cenain solutions of beryllium compounds 

Carcinogen: IARC·2A, NIOSH, ACGill, NTP Teratogen: Mutagen: 

Handling Recommendations: (Petsonal protective measures) Wear chemical protective clothing, rubber or plastic gloves, 
approved respiratory protection. 

•; '· . . . .. 

; 
' ' 

Monitoring Recommendations: Ai; sampling and . ~lysis by NIOSH Manual of Analytical Methods (7102) 

Disposal/Waste Treatment: Disposal· In accordance with USEPA, USDOT, state and local regulations. Beryllium dust may 
be collected. by vacuuming with an appropriate high-efficiency filtration system . 

.. . 

. Health Hazards and First Aid: Coughing and acute pneumonitis from acute exposure .to dust . Remove to fresh air and get 
medical ·attention. Skin or eye contact • flush immediately with large amounts of water. For skin · flush with soap and water. 

Symptoms: 

Acute: Acute pneumonitis, dermatitis (from compoiinds), granulomatosis ulcerations if imbedded in skin. 

Chronic: Chronic pulmonary granulomatosis (berylliosis), allergic dermatitis to? compounds. 
I 

' ... 
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Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

NITRIC AC1D, 70% 
PRODUCT IDENTIFICATION: 

Synonyms: Aqua Fortis; Azotic Acid; Nitric Add 70% 

Formula c.AS No.: 7697-37-2 

Molecular Weight: 63.00 

Chemical Formula: HN03 

Hazardous Ingredients: Not Applkllble 

fRECAUDONARY MEASURES 
n DANGOJ sn<>NG OXIOIZU. CONTACT Willi 
~ omu MADIUALMAYCAUSU'IU. 
~ C'OIUtOSIVL UQUIO AND MIST CAUSE S!V!U IVIU'IS TO AIL 

IOOY nssUE. MAY I! FATAL IF SWAUOW!D. llAllMFUL IF 
INHAUD. ll'fllAIAnoN MAY CAUSE LUNG DAMAGE. 

Do not gel In eya, on alin, or on clothing. 
Avoid breathing mist. 
Use only with adequate wn1il1tioa. 
Wub thoroughly after handling. 
Keep from contact 'Nitb clothing l:lld other combustible materials. 
Do not 1ton: near combustible materi•ls. 
Store in a tightly cloced conlllner. 
Remove l:lld wuh rontaminlled ctoching promptly. 
This 1ubst1nce la classified u a POISON under tbe Fcdenl Caustic 
PoiSonA~. 

EMERGENCY /FIRST AID 

In case Of contact, Immediately Oush skin or cyu with plenty of 
water for at least JS minutes. If swallowed, DO N.OT INDUCB 
VOMmNGI Give large quantities ol water or milk if available. 
Newrgive 1nything by mouth to 1a unconscious person. If inhaled, 
remove 10 fresh 1ir. If not breathing. give 1nilicial 
respintion. If breathing Is dlffteult, give oxygen. In all cues 
call 1 physician. 
SEE sEcnoN s. 
DOT Hazard Class: Oxidizer 

Effective{ 'l : 10-21-86 Supersedes 09-04-8.5 
,,. Ji 
4<...~~~ · 

Mallinrkrodt pro,·i<leR the Information ront11iMd herein in good faith bul 
m11lt~ no repre"ent111io11 ""to it11 comprehen•iven'-"'• or accuracy. 
Individuals receiving this information must e:'\etcise their independent 
judgment in determining It• appropriatene•• for a particular purpo!le. 

SECDON l Pbnlcal Data 

Appearance: Oear, rolortess 10 slightly yellow 
liquid. 

Odor: Suffocating acrid. 

Solubility: Infinite In water. 

Boiling Point: 122"C (2S2"F) 

Melting Point .34•c ( -29"F) 

Specmc Gravity: L41 

Vapor Density (Air• 1): 2-3 approximately 

V1por Pressure (mm Hg): 62@ 20"C (68"F) 

Evaponllon Rate: No infonn1tlon found. 

SECDON 2 Flrr 11d EH!oslon lnronn1tlon 

Fire 
Not combustible, but 1ubs11nce is a strong oll'idlzer Ind Its heal 
ol reaction 'Nith reducing •gents or combustibles may c:allSC 
ignition. Can react with metals to release n1mmable hydrogen 
pa. 

Eirploslon: 
Reacts uplosively with combustible orpnic or readily oxidiz.able 
materials such as: alcohols, turpentine, charcoal, orpnic 
refuse, metal powder, hydrogen sulfide, etc. 

fire Eirtlngulshlng Medi.: 
If Involved In a rire, use water spny. 

Spec:lal lnrormatlon: 
lncreaseg t~ nammabi1ity ol combustible, organic and readily 
oridiz.al>le materials. In the event of 1 fire, wear full 
protective clothin& and NIOSH-epp~d sclf-cont1incd breathin& 
appanttus 'Nilb run facepiece opcnted in lhe pressure demand or 
olher positive pressure mode. 

Mallln<lirodl m.a.tt no rtpr-tati.ns, or •arr•ntlrs,.tltlter HJl"SS.,.. 
lmplled, of mtnhantablHcy, ntMSS for a partkular purpoH """ resjlf<t to 
the Information tel fortli herein OI' lo lht producot I• which the lnfonnatlon 
nftrs. A<eordlngly, M.nlndlrodf wlU not be responsible for darn•ces 
resulllng from UH of or rtllalK't upon this lnfonHllon. 

Mallinckrodl. lnr .. Science Products Division. P.O. Bo~ M, Pari~. KY 43061 . 

SECDON 3 Readlrlty Diii 

Stability. 
Stable under ordinary conditions of use and stonge. Containers 
may burst 'lllhen heated. 

Hazardous Decomposltlott Productr. 
When bc.ated lo d«ompositlon, emits tollic nitrogen oxides fumes 
and hydrogen nitnle. Will ruct 'Nith water or steam to produce 
heal Ind toxic Ind corrosM rumes. 

H1rardous Polymertrat!OD: 
Will noc occur. 

IDCOmpatlbllltles: 
A dangerously powerful oxidizing agent, ronc:eatnted nitric add 
Is Incompatible with llKllt svbltances, espccially 11 t'OllJ bases, 
metallic powders, carbides, hydrogea sutride, turpentine, and 
combustible orpnlcs. 

SECPON 4 Luk/SPiii Dl1poyl lpfOf!Dtllon 

bol1te Of' enckllc the are.a ol lhe leak or spill. Oe.n-up 
ptnoftnel ahould wear protective dolhin& and respiratory 
equipment suitable for toxic or c:onoclve Ouida or vapors. 
Small Spills: flush 'Nith water and neutnlize 'Nilh llbline 
material (llOda uh, lime, etc:.). Sewer with excess water. 
Lll,.er spills and lot sizes: Neutralize with alkaline material, 
pick up with absorbent material (sand, earth, wnnicvlite) and 
dispose In • RCRA-approved WMte fadllty or -r tbe 
neutnllzed lluny with eJtCU& Wiiier If local ordinances allow. 
Provide forced ventilation to dissipale fumes. 

Reportable Quantity (RQXCWA/CERa.A): 1000 lbs. 

EnS11re compliance with local, stale and federal regulations. 

NFPA Ratings: Health: 3 A1mmability: 0 Reactivity: 0 Other: Oxidizer 

NITRIC ACID, 70% (- ') 
'·~ ._ .. ../~ 
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Effective Date: 10-21-86 Supersedes OCJ-04-85 

SECDON 5 Hnltb Bagni lprgrmatlog 

A. EXfOSUBE I HP.ALm EFFECTS 

Inhalation: 
Corroskiel Inhalation of V8porl can cause breathing dlfficulta 
and lead to pneumonll and pulmonary edema, which may be fatal. 
Other symptom1 may Include coughing. choking. and Irritation of 
the n<>1e, throat, and respiratory tract. 

lnaestlon: 
Corroskiel Swallowfng nitric add can cause lmm~iate pain and 
bums of lhe mouth, throat, esophaps and patrolnteatinal tract. 

Skin Contad: 
Corroskiel C.n cause redness, pain, and severe skin bums. 
Concentrated rolutlon• cause deep ulcen and stain skJn a yellow 
or yellow-brown color. 

~ Eye Contad: 
vi Corroskiel Vapors are Irritating and may cause cllmage to the 

eyet. Splaahea may muse le\ICre bums and permanent eye cllmage. 
I 

Chronic Exposure: 
Long-temi exposure to concentrated wpon may cause erosion of 
teeth. Long term expo1urea seldom occur due to the corroclve 
properta of the add. 

Aalnfttlen ut Pn-nlstlna Conditions: 
PellOlll with pre-exlltlrig •tin dilorden or eye disease may be 
more susceptible to the efrectl or this substance. 

'" 

B. FJRSIAID 

.lnhalatlon: 
Remove to freth air. If not breathing. give artifidal 
respiration. If breathing II difficult, give oxygen. Call a 
ph)'lldan. 

lnaestlon: 
DO NOT INDUCB VOMIDNOI Olve large quantltle1 of 
water or milt if 11111i11ble. Never give anything by mouth to 
an unconscioul person. Get medical attention Immediately. 

Skin E~re: 
In cue of contact, Immediately n111h skin with plenty of waler 
for at least U minutes while removing contaminated dothlng 
and shoes. Wuh clothlng before reuse. Thoroughly clean •hoes 
before reuse. Oet medical attention Immediately. 

Eye Exposure: 
Wuh .tjel with plenty of water for at lcut U mlnute1, llhlng 
lower and upper eyelidl OCIClllonally. Oet medical attention 
Immediately. 

C.lVXJCD'Y DATA 

Inhalation (Rat) LC50: 244 ppm 
(NOz)/JOM 

(RTECS, 1982) 

SECIJON 6 QmmtJcmal Control Mgaum 

Airborne Exposure Umlb: 
-OSHA Permlalble l!xpolure Umlt (PEL): 
2ppm(IWA) 
-ACOIH Threshold Umlt Value (TLV): 
2 ppm (IWA); 4ppm (STEL) 

NITRIC ACID, 70% 

Ventilation SJstem: 
· A. system of local and/or pncnl edtaUlt II reeommcnded to hep 

employee exposures below the AhtJome Bxpocure Umita. Local 
exha111t ventilation II generally prererred because It can control 
the emlalona of the contaminant at 111 IOUn:e, preventlftl 
dlipenlon of It Into the pnenl wort area. Plcac refer to the 
ACOIH document, "htdUltrlll Ventilation, A Manual of 
Recommended Pnctlca", molt recent edition, ror detaill. 

Peraonal Retplnton: (NIOSH Appnmd) 
If the 1LV II exceeded, wear a 111pplled air, full-faceplece. 
respirator, alrtlned hood, or sclf-<'Odtained breathing apparatUI. 
Nitric acid II an oxidizer and 1hould not come hl contact with 
cartrldp and cannlaten that contain oddizable materials, such 
u activated charcoal. 

Sldn Protection: 
Wear Impervious protccthe clothing. lncludlrig boots. glova, lib 
coat, apron or c:overalll to prevent 1khl contact. 

Eye Protedlon: 
Use chemical safety aogtcs and/or a fuU race shield where 
lpluhlng II fM*lble.Contact lenaea should not be worn when 
Wotting with thll material. Maintain eye wall bantaln and 
quiet-drench racilitlea la wort lftl. 

SECDON 7 Stgrw 114 Spedal lpfonutloa 

Keep In a tlgbtly doled container, stored In a cool, 
dry, ventilated area. Protect l'tom Jlb7llcal damage and direct 
1Unlight. bolate f'tom lncompab'ble IUbctanca. Protect from 
moisture. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Mallinckrodt 
Material Safety Data 
Emt~ncy Phone Number: 314-982-5000 

This Addendum Must Not Be 

Detached from the MSDS 

Identifies SARA 313 substance(s) 

Any copying or redistribution of the MSDS 

must include a copy of thjs addendum 

(Chem.Key: NITRA) 

Mallintkrodt provlde11 lhe information conlAined herein in good faith but 
makes no r eprellt'nlatlon as to its compreheruolvene88 or accuracy. 
lndividualA receiving thl• informAlion musl uerdee their Independent 
judgment in determining Its appropriate nee& for• part i<ular purpose. 

Malllnc•rodl 111a•ts no npr-nladom, or warrutln, dlha-upnss or 
hnplled, of-rdtantallllttr, ftl.Jlal rcw • pt1rfkular parpose wllll retpttl 10 
tht l•fffmatloa .. 1 fot1h htnfn or lo lhe ~ lo whkh tk lafol'1'ftlll&oe 
rden. Attordlnsly, M•hoclU'odt wlll noe k n:spoulble for ctaJuses 

n:sult1111 "°"' - of or rdlatt upo11 11119 lnfonutlotl. 

Mallincbodt , Inc .• Sdence l'loducuD>visiOfl. P.O. Bo• M. hrii. KY 43061. 

Addendum to Material Safety Data Sheet 

REGULATORY STATUS 

' 

Hazard Categories for SARA 
Section 311/312 Reporting 

Acute Chronic Fire Pressure Reactive 

x x x 

Product or Components 
<( of Product: 

SARA EHS Sect. 302 
RO (lbs.) TPO (lbs.) 

SARA Section 313 Chemicals CERCLA Sec.103 RCRA 
Name List Chemical Category RQ (lbs.) Sec. 7.61.33 

N 

°' NITRIC ACID, 70% (7697-37-2) 1000 1,000 Yes No 1000 No 

SARA Section 392 EHS RO: Reportable Quantity of Extremely Hazardous Substance.. listed a1 40 CFR JSS. 
SARA Scaion 302 BHS TPO: Threshold Planning Quantity of Extremely Hazardous Substance. An asterisk (•) foUowing a Threshold Planning Quantity 
signifies that if the material is a solid and has a particle size equal 10 or larger than 100 micrometers, the Threshold Planning Quantity • 10,000 LBS. 

· St\RA Section 313 Cbemjcals: Toxic Substances subject to aMual release reporting requirements listed at 40 CFR 372.6S. 
CERCl.A Sec, 103: C0mprehenslve Enviromental Response, Compensation and Liability Act (Superfund). Releases 10 air, land or water of these hazardous 
substances which exceed the Reportable Quantity (RO) must be reported 10 the National Response Center, (800-41.4-8802); Li5'ed at 40 CFR 302.4 
~: Resource Conservation and Reclamation Act. Commercial chemical product wastes designated as acute hazards and toxic under 40 CFR 7.61.33 

Effective( _. __ ); 10-21-86 Supersedes 09-04-85 
. -~~ 

NITRIC ACID, 70% / \ t , 
\ .! 



Material Safety Data Sheet 
ReQuired under USOL Safety and Heaun Regularions 
tor Shipyard Employment (29 CFR 191 5) 

~"''· 

'*'s4cuon I 

U.S. Depariment of Labor 
Occupa11ona1 sa·tety and Heann Administration 

PREPARED 1 / 10 /86 

• OMS No. 121 8·0074 
Ex;:iiratron Dare 05131 /86 

Manufacturer's .Name Emergency T elepMne Number 

ALCONOX INC. 
Address (Number. Street. City. State. arid ZIP Code) 

215 PARK AVENUE SOUTH 
Chemical Name 
and Synonyms 

(212) , 473-1300 

N.A. 
.. 

NEW YORK, N.Y. 10003 
Trade Name 
and Synonyms ~ALCONOX . ., 

_ .. __ .. _, ,-.. = . . -... ," ·· : " .. . _ "' ... _ .. .. ...... ·~ . .. Chemical Formula 

C /,30-0- I ~ C. lo30i;.. I, {!fo?J,ol-2'.. :.. ::&. - 1/- :- S '.. . Family 
I ;I, f ANIONIC D£TERGENT N.A. 

Paints Pr......UV" ancl SOfvet'lta · 
" 

. 'ft Tl v (Unils) Alloy• end Metallic Coet1n11• 'le TLV (Unirs) 

Pigmenrs 8aseMe1a1 
NONE NONE 

Catalys't' 
NONE 

Alloys 
NONE 

Vehic :e Merallic Coatings 
NONE NONE 

Solvents Filler Meral 
NONE Plus Coating or Core Flux NONE 

Additives Or hers 

NONE NONE 
Others 

NONE 
~'Zlrdoul MIX1uNS of Other Uqulds, Solids or G- , 

~,,1 ' 
'le TLV (Un its) 

NONE 

s.ctton Ill • Phplcllf Data 

Boiling Poinr c• F) Specific Gravity (H20=1) 

N.A. N.A. 
Vapor Pressure {mm Hg.) 

N.A. 
Percent Volatile b·Y Volume {%) 

N.A. 
vapor Density (AIR= 1) Evaporation Aate 

N.A. =1) N.A. 
.. 

Solubility in Waler 

APPRECIABLE 

Appearance and Odor WHITE POWDER INTERSPERSED WITH CREAM COLORED FLAKES - ODORLESS 

s.ct1on tV - Fire and Explo9lon Hazard O•t• 

Flash Point (Method Used) 
NONE 

Flammable limits 
N.A. 

Lei ue1 · 
N.A. N.A. 

&tinQuishingMeclia WATER, co
2

, DRY CHEMICAL, FOAM, SAND/EARTH 

Special F"11e Fighting Procedures . 

FOR FIRES INVOLVING THIS MATERIAL, DO NOT ENTER WITHOUT 

f""°'\ PROTECTIVE EQUIPMENT AND SELF CONTAINED B:REATHING APPARATUS 
~nusual Fire and Explosion Hazards 

NONE 

Pege 1 (Continued on A"9fM Side) 

C-27 
F'0tm OSMA-20 

(Rev 3/84) 



Threshold L1m11 Value 

NO DATA AVAILABLE - TREAT AS NUISANCE DUST 
Effects ot Overexposure 

PROLONGED EXPOSURE TO DUST MAY IRRITATE MUCOUS MEMBRANES ------

..,.....-----,,,---,--:,----------------------------------------~" ,,_/ Emergency First Aid Procedures 

EYES - FLUSH WITH PLENTY OF WATER FOR 15 MINUTES, SKIN-FLUSH WITH 

PLENTY OF WATER. INGESTION - DRINK LARGE QUANTITIES OF WATER 

TO DILUTE MATERIAL. GET MEDICAL ATTENTION FOR DISCOMFORT. 

Section VI - Reactivity Data ·, 

Stability Unstable Cond1t1ons to Avoid 

NONE 
Stable 

x 
tncompatabil1ty (Matenals to Avoid) 

AVOID STRONG ACIDS 
Hazardous Decompos1t1on Procucts 

MAY RELEASE C02 GAS ON BURNING 

Hazardous May Occur Conditions to Avo10 
Potymenzat1on NONE 

Will Not Occur 
x 

Section VII - Spill or Leak Proceduru 

Steps to be Taken 1n Case Matena1 is Released or Spilled 
MATERIAL FOAMS PROFUSELY, SHOVEL AND RECOVER 

AS MUCH AS POSSIBLE. RINSE REMAINDER TO SEWER. MATERIAL IS COMPLETELY 
----------------------------------------------'·,\.'-- _,/( 

BIODEGRADABLE. 
Waste Disposal ivlethod 

SMALL QUANTITIES MAY BE DISPOSED OF IN SEWER. LARGE 

QUANTITIES SHOULD BE DISPOSED OF ACCORDING TO LOCAL REQUIREMENTS 

FOR NON-HAZARDOUS DETERGENT 

Section VIII - Spec:lal Protection Information 

Respiratory Protection (Specify Type) 
DUST MASK 

Ventilcillon 
NORMAL 

Local Exhaust Special 
N.A. 

Other Mechanical (General) 
N.A. N.A. 

I 
Eye Protection 

USEFUL - NOT REQUIRED 
Protective Gloves 

USEFUL - NOT REQUIRED 
Other Protective Equipment 

NOT REQUIRED 
Section IX - Special Precautions 

Precautions to be Taken 1n Handling and Stonng 

SHOULD BE STORED IN A DRY AREA TO 

PREVENT CAKING 
Other Precautions 

NO SPECIAL REQUIREMENTS OTHER THAN THE GOOD INDUSTRIAL 
-------------------------------------------,""',,,/ 
HYGIENE AND SAFETY PRACTICES EMPLOYED WITH ANY INDUSTRIAL CHEMICAL. 

Page 2 
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MALLINCKRODT 
Mallinckrodt provides 1he lnfo~ation contained herein in good failh 
but makes no rcprescnlatlon as 10 its comprehensiveness or accuracy. 
Individuals receiving the information must exercise their lndepcndenl 
judgmcnl in delennining its approprialcness for a panicular purpose. 

Material Safety D:rliil Sheet 
Mallinckrodt, Inc. Science Products Division, P.O. Box M 

ISOPROPYL ALCOHOL 

PRODUCf I DEN~flFICATION: 

Synonyms: 2-p ropanol; scc.propyl alcohol; isopropanol 

Fonnula CAS No.: 67--03-0 

Molecular Weight: 60.10 

Chemical Formula: (Cll3)i CllOll 

I lazardous lngmiicn1s: lsopropyl alcohol 

PRECAUTIONARY MEASURES 
(JWARlflNGI flAMMABl.E UQUID. HARMFUL IF 
,!_,swAUQW[D OR INllALt:D. Af'f'ECTS CEN'JWAL NERVOUS 
'°S\'~,UI. CAUSES llUUTATION. 

Keep away rrom heal, sparks and name. 
Keep rontaincr closed. 
Use with adequate ventilation. 
Avoid breathing wpot. 
Wash thoroughly ar1er handling. 
Avoid contact with C)'C$, 6kin and dOlhing. 

EMERGENCY /FIRSTAID 

Ir swallowed, give water to drink. Induce vomiting ir medical help 
is·not· immediately available. Never give anything by mouth to an 
unconsdou·s person. I( inhaled, remove to fres'h aif. Ir not 

breathing. give anifirial respiration. If breathing Is difflt'\llt, 
give oxygen. In case of con1ac1, immediately Oush sltin or eyes 
wi1h·pten1y of water for al least' ·tS minutes. Jn all uses call a 
physician. 
SEE SECTIONS. 

DOT Haza rd Class: flammable Liqujd 

Effective Date: 04-~89 Supersedes 07-13-87 

M/\LUNCKROOT MAKES NO llErRE.'il.!NrA'llONs: oR 
WARMNl1l1.S, mn ICR C!XrRES.S OR IMPUl.!I>, Of 

Paris, KY 40361 

SECnON I Phnlcal Da!a 

Appearance: Oear, colorless liquid. 

Odor: Rubbing akohol. 

Solubility: In.finite in waler. 

Boiling Point: 82"C (ISO°f). 

Melling Point! -89"C (-t28"F). 

Specific gravity: 0. 79 

Vapor Densley (Air• I): 2.1 

Vapor Pressure (mm Hg); 33@ ?O"C (68"F) 

Evaporation ~tc: (n-DUAC = I) 2.8) 

SECTION l Fire and Emlcl!ilon lnformalfon 

Fire: 
,Aammablc" Liquid 
Flashpoint: 12°C (S~F). (d0$ed cup). 
Autoigni1ion tempcralurc: 399"C (7SO"f). 
Aammablc limits in air,% by volume: 
lcl: 2.0; uel: 12.0. 

Explosion: 
AboYe Oash point, vapor-air miitures arc uplosive within 
nammable limits noted above. Contacl with strong oxidizers may 
cause fire or explosion. 

t'ire Extinguishing Media: 
Water spray, dry chemical, alcohol foam, or ca.hon dioxide. 
Waler sprl!y tnay be used 10 keep fire c.posed containers cool. 

Special lnformntlon: 
In lhe event ol a fire, wear Ml protective clothing and 
NIOStl-approvcd self-<:ontalned breathing appiiratus with full 
racepiece operated in the pressure demand or other posi1ive 
pre'isure mode. Water may be used 10 nush spills away from 
c.posures and lo d ilute spills lo 11on-flammablc mixtures. Vapors 
C11n now along surfoces to d islant ignition source and nash 
back. 

i ~ ti + ' 
NFPA RAtlngs: llcalth: l Aanlmability. l · Reac1iv11y. 0 

MERCllANTADIUJY, FITNESS FOR A PARllCULAR 
PUR.rOSI! wmt RESl'ECfTO Tiii! INFORMAllON SET 
FORTI I llEREIN OR TO Tiii! PRODUCT TO w111c 11 ·11m 
INFORMATION REFERS. ACCORDINGLY, MJ\Ll.lNCKRODT 
WILL NOT oe RESPONSIDU! FOR DAMAGES RESUl: llNG 
FROM USE OP OR REUANCE UPON 11 llS INFORMATION. 

Emergency Telephone Number: 314-982-5000 

SECl10N J · ReaclMry Data 

Stablllty: 
Stable under o"1inal)' co nditiol\S of use and storage. I lca1 and 
sunlight can contribute 10 instabilily. 

llaurdous Decomposition Products: 
Toxic gases and vapors.such as carbon mono xide may be released in 
a fire involving isopropyl alcohol. 

Hazardous Polymerization: 
wm not occur. 

Incompatibilities: 
Heat, flame, strong oxidizers, Keladchyde, chlorine, clhylenc 
oxide, hydrogen-palladium combination, hydrogen peroxide-sulfuric 
acid ~binaeion, poeassium 1en-bu1oxidc, hypochlorous acid, 
lsocyanatcs, nilro<onn, phosgene, olcum and perchloric acid. 

SECDON 4 Ltak/SpUl Disoosal Information 

Remove an sources of lpition. Ventilate area of lealc or 
spill. Ocan-up personnel reqwlrc protcceivc dothing and 
respiratory prot~ction from 11apors. Small spills may be 
absorbed ·on paper 1owels and evaporated in a fume hood. Allow 
enough time for fumes to clear hood, then ignite paper in a 
suitable location away from rombuslible materials. Contain and 
recover liquid for rcclamaeion when possible. Larger spills 
and lot siz.cs can be collected as hauidous wasle and a1omitcd 
in a suitable RCRA approved «imbustlon chamber, or absorbed 
wi1h vermiculite, dry sand, eanh or similar material for 
d isposal as hazardous wasle in a RCRA approved facility. 

f:nsurc compliance with local, state and federal regulalio ns. 

AD 

ISOPROPYL ALCOHOL 
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Effective Dace: 04-06-89 Supersedes 07-13-87 

SECIJON 5 llyllb llaynl f1form1t190 

A. BXPOSURB I HP.ALDI l!FFECTS 

lnh1l1tlon: 
May cause Irritation of lhc ll06C •nd lhroal. &posure 10 high 
ronctnlrlti<>nS ha& 8 nll'cotic C:Uc:ct1 producing symptoms OF 
drowsiness, hudache, 'taggc:ring, uncol\SClousnc:ss and possibly 
death. · 

Ingestion: 
M•y c.use drowsiness, unconscioanc:a, and death. 
Gutrointestin•I pain, cnma-. nausea, vomiting. •nd diarrhu may 
•lso ruult. The 1inglc: lethal dose for a human adult • •bout 250 
mis (SAX Sixth Edition). 

SkJn Contad: 
Has 1dcf1ttin&8ction of the skin lh•t can etuse Irritation. May 
cau~ lrritetion with 1 atingiag c:rrc:ct end burning sengtlon. 

Eye Contact: 
Vapon m•y lrrilete the: eyes. Splashes may cause lc:Vere 
irritation, possible comC81 bums and eye damage:. 

(")Chronic Exposure: 
l Prolon1c:d contect with •kin mmy cauie mild lrrilalion. drying. 
o cracluna. or cont•ct derm11iliJ mmy develop • . 

ArgreHtlon of ~xlsth•& Condlllons: 
Pc: l'$0ns with pre-edsting akin dilorderi OI' eye problem.soc 
impaired rupiratory Function may be more susceptible to the 
effects ol the: 1ub$tanc'e. 

B. FIRSTAIP 

lnbal1tlon: 
Remove 10 fruh air. U not breethlng. give •rtifid •I 
respiration. If breathin& is diflicull, give Ol)'lcn. C.11 1 
physld8n. 

lngesllon: 
Give waler lo drint. lnd1Ke vomiting Ir medical help not is 
lmmedillcly 1V11i11ble. NCftr give: Hythln1 by mouth to an 
uncon1elous pel'$0n. Get medic1I •llentlon Immediately. 

SkJn Exposure: 
Remove uy con18mlnated dothln1. Wuh 1kJn with soap or mild 
dete.rge11t and Wiier for at least JS mlnules. Get medkal 
attention Ir Irritation dc:Yelops or penists. 

Eye Erposure: 
Wuh eyca with ple.nty ol-ter for •t leul IS minutes, lifting 
loowr and upper eyelids occuionafly. Get medical attenlion 
lmmc:dl11ely. 

C. TOXICITY DATA (RTECS, 1986) 

Oral nl LOSO: S840 mg/tg. Skin nbbll LOSO: 13 
sm/kc. lnh1l11ion nt LCSO: 16000 ppm/811. Mu111ion rderenccs 
ciled Aquaric Toldclty nting TI..m96: 1000-10 ppm. 

S£CDON 6 Ottqoatkinal Contrnl Musvns 

Airborne Ellposure Urnlts: 
-OSllA Permissible l!x'pogure Limit (PEL): 
400 ppm (IWA), 500 ppm (STEL) 

-ACGlll Thn:shold Limit Value (11.V): 
400 ppm (IWA), 500 ppm (STl!L) 

Vt1tl111tl1D S1ate111: 
A system of local aad/or sueral cxhallA la RCOmmended to keep 
employee e~ures below the Alttiomc l!x'pog\lrc Limits. Local 
elhlu&t ~ntilation k senc:ratly preferred becaUR It Un control 
lhe emission& of the contaminant at ita M>Um:, p~ntlng 
dilpenlon or It Into the gcnenl work uc:a. Please refer to the 
ACGIH document, "lndustri•I Venlillllon, A Manual or Recommended 
Practica", lllOl5l recent edlllon, Cor detallL 

Person.I Resplraton: (NIOSll Approved) 
rr the nv Is exceeded. full fuepi«e chemical cartridge 
rdpiralor may be worn, In general, up to the mu:lmum u1e 
conccntndon specified by the: rupirator 1upp1ier. Altemali:YCly, 
• supplied • ir full face piece respirator or alrlincd hood may be 

"'°"'· 
Skin Protection: 
Wear Impervious protective clothing. Including boots, gl<Ms, lab 
coat, •pron or covermlls. to p~1111kin contact. 

Eye Protection: 
Use thcmlcal safety goAfea antd/or a full face shield when: 
splashln& la poalble. Contact lc111e1 should noc be worn when 
working with this material. · Maln181n eye wuh fovntain and 
quick-drench C•rilitics lft work aru. 

SECDON 7 srorue ••d Specl1! lpronu1t1on 

Protect 1gainst physkal dammgc. Store ia 1 cool, dry 
wcU-~nlilated loc•lion, away from any •ree where che fire hazard 
m•y be acute. Outside or detached stor.ge is prefemd. Scparacc: . 
Crom oddl.dn& materi•la. Collt8111er1 should be bonded Hd grounded 
for lnnsfcrs to avoid slllic sparks. Slongc and use 1re1S should 
be No Smoking areas. Use non"'parking type Cools ind equipment. 

•..••.•....••••.•.••••..•....•.••..•...•.••••••....••....... 
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MALLINCKRODT 
MallinckrOdl providu the information contained herein In good faith 
but male' no rcprucntation as to its romprchensiveness or accuracy. 
Individuals rcceivin1 the information must exercise their independent 
jltdgment In determining lt1 eppropriatcncss for a particular purpose. 

MCROIANfABIUIY, AlNBSS FOR A PAR'llCULAR 
PURPOSC wm1 RESPECrTOTIIC INFORMATION SET 
fOR'OI IH!REIN OR TOTIIH PRODUCT TO WlllCll TIIE 
INFORMAllON REFERS. ACCORDINOLY, MALLINCKRODT 
WILL NOT BE RESPONSIBLE FOR DAMAGES RElSUt:llNG 
FROM USE Of OR RELIANCE! UPON TlllS iNFORMA'llON. 

Material Safety Data Sheet MALLINCKRODT MAKES NO R.EPRElSENl'l\'llONS, OR 
Wl\RRANllES, ErnmR CXPR!lSS OR IMPUClD, OF 

Mallinclcrodl, Inc. Science Products Division, P.O. Box M Paris, KY 40361 · Emergency Telephone Number. 314-981-SOOO 

This Addendum Must Not De 

Detached from the MSDS 

Identifies SARA 313 substance(s) 

Any copyjog or redistribution o(the MSDS 

must jnclude a copy or this addendum 

(Chem.Key: ISALC) 

Addendum to Mat_erial Safety Data Sheet 

REGULATQRY STATUS 

Hazard Categories for SARA 
Section 311/312 Reporiing 

Acute Chronic Fire Pressure Reactive · 

x x x 

Product or Components 

n of Product: 
SARA EHS Sect. 302 
RO (lbs.) TPQ (lbs.) 

SARA Section 313 Chemicals CERCIA Scc.103 RCRA 
Name Lisi _Chemical Category RO (lbs.) Sec. 261.33 

I 
w 
,_. ISOPROPYL ALCOHOL (67-63-0) No · ' No · Yes No No No 

SARA Section 302 EHS RQ: Report.able Quantity or Extremely Hazardous Substance, listed at 40 CFR 3SS. 

SARA Section 302 EHS TPQ: Thresl~old Planning Quantity .of Ex1rcmely Hazardous Subslancc. An asterisk (•) following a Threshold Planning Quantity 
signifies that if the · material is a solid and has a particle size equal to or larger 1han JO<f micrometer~· ihe Threshold Planning Quantity .. 10,000 LBS. 
SAllA Sect ion 313 Chcmic:ils: Toxjc Su~tonces subj.cct to annual release repordng requirem_enis listed at 40 CFR 372.65. 
C ERCLA.. Sec. 103: Comprehensive Enviromental Response, Compensation and Liabiiity.Act (Superfund). Releases to air, land or water or these hai.ardous 
substances which exceed the Report:ible Qu:intity (RQ) musl be reported to the National Response Center, (800-424-.8802); Listed at 40 CFR 302.4 
B£Ba: Resource Conservation and Reclamation Act. Commercial chemical product wastes designated as acute hazards and tollic under 40 CFR 261.33 

Effective Oatc: 04-06-89 Supersedes 07- JJ-87 ISOPROPYL ALCOHOL 

·' 
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E & E EMPLOYEE TRAINING SUMMARY 

iro;;Hour-Trainmg , 
•,·; . 

8:-ltour -RefreSher 
.. 

APR FIT Testd 

Employee Name/ Start/End Perl'ormed Start/End Performed Start/End Performed 
Employee Number Duration Dates By Duration Dates By Dates By 

Doug Heacwolea 40 hrs 8/ 12/89 E&E 8 hrs: 1/16/97 E&E 1/16/97 E&E 
2527 8111189 

John Willjarnsb 40 hrs. 2/23/91 E&E 8 hrs. 1116/97 E&E 1/16/97 E&E 
3229 2/27/91 

Debra Bowrnanc 40 hrs. 8/l/88-- E&E · 8 hrs. 10/ 17/96 E&E 10/17/96 E&E 
2184 815188 

Kevin Hayes 40 hrs. 811193 E&E 8 hrs. 10/17/96 E&E 10/ 17/96 E&E 
3601 816193. 

Perry Kelso 40 hrs. 10/17/88 E&E 8 hrs. 10117/96 E&E 10/ 17/96 E&E 
2267 10121/88 

Key at end of table. 

14:VN~ _!'0037-02/06.'W-Dl 



! 

E & E EMPLOYEE TRAINING SUMMARY 

First Aid 

Employee Name/ Start/End 
Employee Number Duration Dates 

Doug Heatwolea 4 hrs. 2n197 
2527 

John Williamsb 4 hrs. 9/9/96 

3229 

Debra Bowmanc 4 hrs. 1130/97 

2184 

Kevin Hayes 4 hrs. 1/30/97 

3601 

Perry Kelso 4 hrs. 8123/96 

2267 

a Project manager. 
b Field team leader. 
c Site safety officer. 
d All APRs are MSA brand Ultra-twin, full face respirators. 

The above-name individuals have received the training as shown above 
according to Federal Standard 29 CFR 1910.120. 

i )~4:VN3900_P0037-02~·DI 
'• "·· .. ,/ 

CPR 

Performed Start/End 
By Duration Dates 

Red Cross 4 hrs. 2/6/97 

Red Cross 4 hrs. 9/11196 

Red Cross 4 hrs. 1130/97 

Red Cross 4 hrs. 1130/97 

Red Cross 4 hrs. 8/23/96 

Name: Debbie Bowman 

Signature: ~::R.LW'\ % · b-Q,l-<,~. ""' 
Title: Regional Health and Safety Coordinator. 

/' } ~· ', .1 

Page 2 of 2 

Performed 
By 

Red Cross 

Red Cross 

Red Cross 

Red Cross 

Red Cross 

( "\ 
'; 



SSHP: 
Section No.: 
Revision No.: 
Date: 

APPENDIXF 

Former Ramey AFB 
Appendix F 
2 
February 1997 

E & E EMPLOYEE PHYSICAL EXAMINATION SUMMARY 

!4:VN3900_P0037-02/07/97-D! F-1 



SSHP: 
Section No.: 
Revision No.: 
Date: 

14:VN3900_P0037-02107197-DI F-2 

Former Ramey AFB 
Appendix F 
2 
February 1997 



Page I of i 

.. ·• - . 

E & E EMPLOYEE PHYSICAL 
EXAMINATION SUMMARY 

Employee Name/ Examination Type Examination Date 
Employee Number . .. 

Doug Heatwole Annual 
2527 

John Williams Annual 
3229 

Kevin Hayes Annual 
3601 

Debra Bowman Annual 
2184 

Perry Kelso Annual 
2,267 .... . . 

Attending Physician Statement: 

I have, according to federal Standard 29 CPR 1910. 120 and .134, reviewed 
the medical data of the above-named individuals, and, except as noted, these 
individuals are fit for activities on hazardous waste sites. 

I 4:VNJ900 _11003742A16197-01 

5129196 

8/21/96 

2/22/96 

1113/97 

2116i96 
- ·-

Signature: 

Name: 

Address: 

Restrictions on Fitness for Restrictions on Fitness for 
Respirator Use Other Activities 

None None 

Eyeglass Inserts None 

Eyeglass Inserts None 

... 

None None 

E-yegfass inserts None 
. - -· ·-

. Richard Lee. M.D. - Medical Director 

Ecology and Environment. Inc. 

368 Pleasant View Drive 

Lancaster. N.Y. 14086 
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02-05- 1997 02 :00 78778 35555 P . ~2/19 

STC EMPLOYEE TRAINING SUMMARY 

40.Bo•n Trainina 1-Boun Tralala1 
Employee Name 

AS.S. I 

Duration St.rt/End Performed Duration StartlEad Performed by 
Datet .,, Data 

Ola Garcia 40hn 09/10/88 Terravac: 8 In 3122196 Health and 
580-74-4175 Safety Consult . 

Samuel Nieves 40hra OS/13/96 HeydaCo16n 
SS2-2S~2892 

Jou Nieves 40hrs OS/23/96 Ing. GilPm-~ lhn 3122196 Health and 
.. 581-39-0706 Safety Consult 

ere 
7877835555 PAGE.02 



STC EMPLOYEE TRAIN.ING SVMMARY 

FlntAid CPR 
Emplo1ee Name 
• S.S. 

Duration Start/End Performed Duration Start/End Performed 
Data by Datu by 

Samuel N1CYes 4 hrs. May/1996 R.ed Cross 4 hrs. May/1996 1lod Croa 
ss2 .. 2s-2s92 

All APRs are survivair brand respirators. 

The above-name individuals have received the training a shown above according to 
Federal Standard 29 CFR 1910.120. 

Signatu~':f-~~~---..::.1£.. __ _ 

~~5-..:~~~-~~~t~A.~t:r..!l'-\ ~ ~~ IP~~ 

ere 
FEB 05 '97 12 :05 7977835555 PAGE.03 
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,#•""-.. ,. 
~-' 

02- 05- 1997 02:01 7677635555 

STC EMPLOYEE PHYSICAL 
EXAMINATION SUMMARY 

Employee Name Examination Eumination Restrictions on Fitness 
4 S.S. Type Date for Resirator Use 

Semuel Nieves Annual . 01122196 N/A• 
582-25-2892 

Jose Nieves Annual 01122196 NIA"' 
581-39-0706 

•-Smoker instructed to quit. 

Attending PhYsical Statement: 

I have, according to Federal Standard 29 CFR 1910.120 and 134, 
physically examined and reviewed the medical data of the above-named 
individuals, and, except as noted, these individuals are tit for activities on 
hazardous waste sites. 

P.04/19 

Rettrictioos on Fitness 
for Use Other Activities 

NIA 

NIA 

EDWIN E. PAGAN 
Name : --------~.,,c...----Caribbean Medical Testing 

Lie. 7971 
Address : Caribbean Medical Testing 

Rio Piedras, P.R. 

THE FINAL DECISION FOR 
EMPLOYl€NT JS RESPONSIBILITY 
OF TH£ COMPANY WHO REFERS THE 
PATIENT AND NOT OF CARIBBEAN 

MEDICAL TESTING CENTER 
OR JTS EMPLOYEES. 

ere 

. '· 



STC EMPLOYEE PHYSICAL 
EXAMINATION SUMMARY 

Employee Name Examination Eumination Restrictions on FitneH 
&S.S. Type Date for Ruira1or Use 

Osea Garcia Annual 07/22/96 N/A 
580.74-4175 

Attending Physical Statement: 

I have, according to Federal Standard 29 CFR 1910.120 and 134, 
physically examined and reviewed the medical data of the above-named 
individuals, and, except as noted, these individuals a.re fit for activities on 
hazardous waste sites. 

Signature : --+----+.....~~~--....--

Name :-~~.,.:.!!.--~~~=~ 9/Z r 
Address : Caribbean Medical Testing 

Rio Piedras, P.R. 

Res1ricdons on Fitness 
for Use Other Activities 

NIA 

ere 
FEB 05 ' 97 12:06 7877835555 PAGE.05 
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A. 

SOIL TECH CORPORA 110N 
RESPIRATOR FIT TEST RECORD 

Employee: L'V-/ 10 oate:._,,.,;&..,.~-~r:::;...A'-"li..:;;~;._--
Employee No: .Sl4y'I .. 1'2f~ · 
Employee Job Title/Description1-'lfimt111dr.1~!Zi~'-------------

B. Employer: Soil Tech Corporation 
Loacationl Address~ Amur & Dulna Sta. Repto Landrau 

Rio Pledraa, Puerto Rico 00927 

C. Respirator Selected: _ _,.$=:.ri~Yi~Y41!!!j'll'r.t.·-·~~~4illl!~--------
Manufacturer : # loft; ?#Bl .sn·w 2'1fJ •I,)() 
NIOSH Approval Number: ...z.7" ... z...,..zMi;tilol!C: .... ·=Z-S~l----------

D. Conditions which could affect respirator fit: 
j_ Clean Shaven Facial Scar 
_ 1 ·2 Day Beard Growth Dentures Absent 

2+ Days Beard Growth Glaases 
1: Moustache None 
Comments: ____________________ _ 

E. Fit Checks: 

.... ~/J.:J 

Negative Pressure: 
Positive Pressure: 

..K. Pass 
A.Pass 

Fail 
Fail 

_Not Done 
Not Done 

F. Fit·Testing: 
Quantitative: Fit Factcr · < /IJ 
Qualitative: Irritant Smoke 

_{Pass _Fail 
· lsoamyt Acetate 
_Pass _ Fail 

Comments:. _______________ _____ _ 

G. Employee Acknowledgement of test result~: , 

~:==~:~4LN g:: ~~A 
DISCLAIMER 

The abow rMplmor ftt t.n was pelformed on and bu the persone llatecL The re•ub indicate the 
performanc. or the listad reaphtory ~ daviw, .. ftltad on the employee nuned on tills 
l9cord under eontroHed eonclllone. Flttntkg .. perfonMd, mauurn the abfty.oftM raaplratory 
ptOtecti\fe CS.Vic. to provide protediOn to Ute lndl~I telt8d. Improper uu, maintenance, or 
1ppllcatlon Of tN• or any other 19spinltory protecttW deYic:a wlll ,.duce or elimJnate protKtlon. 

•re 
FEB 05 '97 12:07 G· + 7877835555 PAGE.06 



,' ·) 

SOIL TECH CORPORATION 
RESPIRATOR FIT TEST RECORD 

A. Employee: ~ 
1

T-~ Oate:.-~,,......~~Oi-z'---
Employee No: Sf(·.J/. INIJT . 
Employee Job Title/Oescription._,..A~~;.:'e,::......----------

8. Employer: Soll Tech Corporation 
LoacaUonl Address: Amur & Dulna Sts. Reptq Landrau 

Rio Piedra, Puerto Rico 00927 

C. Respirator Selected: __ _..$ns;;;,m.....,;,,.,........,.,_._· .. N~t)~O::;..._ _______ _ 

Manufactu"er : $11pt·,,.,.,,. ~ 
NIOSH Approval Number: _..1j;._....·,/..,.IC~·lm:.;8:.'f~---------

D. Conditions which could affect respirator fit 
_ Clean Shaven · _ Facial Scar 
.Jt.. 1-2 Day Beard Growth _ Dentures Absent 
_ 2+ Days Beard Growth Glasses 
_,arMoustache None Commenw:. _________________________________ _ 

E. Fit Checks: 
Negative Pressure: 
Positive Pressure: 

F. Fit Testing: 
Quan:lt:itive: 
Qualitative: 

t_Pass 
~Pass 

Fit Fedor -</~ 
laoamyl Acetate 

Pass _Fail 

Fail 
Fail 

_Not Done 
_Not Done 

Irritant Smoke 
.X.Pass _Fail 

EmployeeSignature:_~~ Oate:/6- 4-~ 
G. Employee A~ledgem~e f te ~e•:: 

Test Conducted By: .& · __. Date: '¢;ii 
) DISCLAIMER 

lb• above re•plrator flt test wu perfonnecl on and bu the peraona lil19d. The resulta indicate the 
performance of the l.t.d respiratory protKtlve devtce. u fttled on the e111ployH named on tbil 
record under centrollad condltloM. Flt llstll1I u performed, meuura• the ablllty Of th• f9•ptratory 
protective device to provlda prollctlon to the lnd~dual tettecL IJnproper UH, malntenanc., or 
appllcatlon or this or any other re1p1Atory protectMt device Will reduce or •lnltrMte protection. 

FEB 05 ' 97 12:07 / - s;.. u ·._) 

•re 
7877835555 PAGE. 07 
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0 . 

0 

A. 

B. 

c. 

ro r f O.J:>:>:>:> 

. SOIL TECH CORPORATION 
RESPIRATOR FIT TEST RECORD 

Employee: ~ M~ Date:.-~ ....... ~-*--~--
Employee No: OW·~ · 
Employee Job Title/Deacription .... _ ...... 4~~.,.r.rt'L-----------

Employer: Soll Tech Corporation 
Loacationl Address: Amur & Dulna Sta. Repto Landrau 

Rio Pledras, Puerto Rico 00927 

Respirator Selected: tJ,,,,,.,,; ~41Jd 
Manufacturer : Svrrtt•li'r l!ild 
NIOSH Approval Number:-· .&Im ... · -... l~""--·-2a5'&o&-1 ________ _ 

P.08/19 

0. Conditions which could affect respirator flt: 

E. 

F. 

l!. Clean Shaven Facial Scar 
_ 1-2 Day Beard Growth Dentures Absent 
_ 2+ Days Beard Growth Glasses 

Moustache None 

Commen~=·~-------------------~-----------------

Fit Checks: 
Negative Pressure: 
Positive Pressure: 

Fit Testing: 
Quantitative: 
Qualitative: 

.x_ Pass 
if.Pass 

Fit Fador ~/() 
lsoamyl Acetate 

Pass _ Fail 

Fail 
Fail 

Irritant Smoke 

Not Done 
Not Done 

.K..Pass _Fail 
Comments:_·-------------------------

. ; G. - Employee Acknowle 
Employee Signa 
Test Conducted By: 

I . 
· l . 

DISCLAIMER 
Th• •bow ruplratorftl tut wu pelfonned on and bu tM peraona u.t.d. The rnub lndlcatll th• 
pelform1nc:e at tM lllted ramplnltory protectlv• device; • nu.ct on U'9 employae named on this 
rec:ord under controlled condllons. Fil 1Mdr11 •• performed, m ... ures tM ability Of "'8 ,...atcwy 

. protective device to provide protac:tlon to lhe ln~ldual t.llted. Improper uae, maintenance, or 
appll'8tJon Ill this or •ny other resplratoty protKtMI device wDI ~duce or eliminate protection. 

'J : 

, j' :! ·, O.LF~1MMI 
: I 

I ' •re· 
FEB 0S '97 12:09 
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~~-: .H£At TH & SA¥£TV TRA1ND4G GROVP 
m£S£'NT TH1S C£RTif1CA TE TO 

Jo*Jlitbes 
(6.6 58t-39a0706) 

has completed tlte requirements of 
. . t~e 8-hours annual refresher training In 

-~ ~~-·~,;· _-. ~ .,._-·7frealth and ·5~fetV for Jf azardous Waste Operations 
.. -· , · -and Emergency :flesponse as required by 

OSJ{.A 29 C/7{ 1910.120 

;Marcia 22, 1996 
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Oitrftf icnb o 
be 

Jl nrlicipntion 

JOS·E NIEVES COLLAZO (581-39-0706) 
• • • -·. • • + - · + • M + +• • ++ -·- ••• • - • 0 . 

"HBAL1H A.NJ) SAFETY PQR 8AZARDOQS WASTE OPERATION AND BMBRGINCY 

RESPONCB" 8 11R. ANNUAL REVIEW OSHA. 29 CPR 1910.120 

~ ..s SAN JUAN, PUER'f<? RICO , ' J/4~d.e FEBRIBO J. {~ 
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JOSI J . liIEVES (581-39-0706) 

HJW.TB ABO SAP!.TY JOB. HAZARDOUS WASTB OPDAfiOR / 8 HJl. AlfUAL UVl.EV 

(/,,JD_, SAN JOAN, PUD'ro RlcO 
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HEALTH & SAF£TV TRA1N1NG GROVP 

. . 
.. . . : .. ·· . 

-··--- . ·-

,·. . 

PR£5£NT THIS CERTlf1CAT£ TO 

~a~anfll 
(6.6. 580-74-4175) 

ltas ~ompleted the requirements of 
. . the 8-ltours annual reftes'lter training In 

.. · : ~Health and Safety for Jf azardous Waste Operations 
·: ·~.: ·. · · and Eniergencv Xesponse· as required bv 

05]{.A 29Cf:!l1910.120 

··; Caguas, Tuerto Xlco ;March 22, 1996 
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ROSSER LOWE 

EMPLOYEE TRAINING SUMMARY 

Employee Name and APR Fit 
Employee Number 40 Hour Training 8 Hour Refresher Test 

Duration Date By Duration Date By MSA 
Comfo. II 
Respirator 

Kelly K. Comstock Georgia Knight 
31562 40 hours 10/95 Tech 8 hours 6/96 Env. 6/96 

Consult. 
Thomas R. Dowell Georgia Georgia 

32242 40 hours 1/91 Tech 8 hours 6196 Tech · 6196 

Mark D. Gropp Georgia Knight 
32975 40 hours 1/91 Tech 8 hours 6196 Env 6196 

Consult. 
L. Del Sundgren Georgia Knight-

35280 40 hours 12/89 Tech 8 hours 6/96 Env 6/96 
Consult. 

W.B. Turner Georgia Georgia 
40 hours 1/91 Tech 8hours 6196 Tech · 6196 

*Safety Officer 

The above named individuals have received training as shown above according to 29 CFR 
1910.120. 

Name: 
Title: 

Signature: 

H-3 

William J. Daniel ID. RLS 
Principal Manager and 
Company Safety Officer 

11130197 

CPR/ 
First 
Aid 

6/96 

1/97 

6/96 

1/97 

7/97 



ROSSER LOWE 

EMPLOYEE PHYSICAL EXAMINATION SUMMARY 

Employee Name and Examination Examination Restrictions on Attending 
Employee Number Type Date Fitness and Physician 

Other Activities 
Kelly K. Comstock 

31562 periodic 1/4/96 none Dr. Henderson 
Thomas R. Dowell 

32242 periodic 1/17/97 none Dr. Henderson 
Mark D. Gropp 

32975 periodic 4/26/96 none Dr. Henderson 
L. Del Sundgren No exposure to 

35280 periodic 1115/97 liver toxins. Dr. Henderson 
W.B. Turner 

35571 periodic 1/15/97 none Dr. Henderson 
*Safety Officer 

Attending Physician Statement: 

I have, according to Federal Standard 29 CFR 1910. 120 and 134, physically examined and 
reviewed the medical data of the individuals marked as noted, and these individuals are fit for 
activities on hazardous waste sites. 

Signature: 
Name: 

Address: 

Phone: 
Fax: 

H- 4 

s~~~. _, 
FAAFP, FACOM 
Medical Director 
17 Dunwoody Park Drive 
Suite 115 
Atlanta, Georgia 30338 
(404) 671-9009 
(404) 671-1968 

1/30/97 

r~i 
\_,,_,,) 

~ 
........ J 
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THOMAS G. SIENER, CIH Certified Industrial Hygienist 

EDUCATION: 

B.S., Biology, Purdue University 

EXPERIENCE: 

A Certified Industrial Hygienist with 22 years' experience, Mr. Siener is the manager 
of E & E's industrial hygiene/air quality group. He approves the selection of site health 
and safety officers and reviews their performance and air quality monitoring activities. 
He has directed major, multisite industrial hygiene programs; managed numerous surveys 
involving the sampling, quantification, and characterization of indoor and outdoor airborne 
pollutants; evaluated exposures to chemical and physical agents; developed air monitoring 
programs; and provided technical guidance for the development of recommendations 
and engineering controls to reduce exposure. A specialist in the preparation of 
site-specific safety plans, he routinely provides quality assurance for industrial 
hygiene-related activities in the United States and overseas. 

On behalf of E & E's standby contract with the New York State Department of Environ
mental Conservation (NYSDEC), Mr. Siener reviewed/approved site-specific safety plans, 
led development of air monitoring and industrial hygiene procedures, and directed/perfor
med safety and industrial hygiene field audits. As site safety auditor for E & E's remedial 
investigation/feasibility study (Rl/FS) for the Madison Wire/Orban Industries site, he 
conducted industrial hygiene sampling for volatile organic compounds, in order to confirm 
the cause of high organic vapor analyzer readings. He provided health and safety support 
for the Rl/FS for the Wellsville-Andover Landfill and for the five-year operation and 
maintenance program at the Dewey Loeffel Landfill. Throughout New York State, Mr. 
Siener also provided health and safety reviews and audits for numerous NYSDEC Phase 
II investigations at hazardous waste sites. 

For the City of New York, he provided industrial hygiene/toxicological leadership during 
RI activities and the cleanup of mercury contamination at approximately 100 underground 
waterline valve chambers that were scattered throughout seven New York boroughs 
and the Catskill region. Mr. Siener conducted site inspections, evaluated the results 
of laboratory analyses, conducted hazard assessments, established health and safety 
protocol, led the development of site-specific safety plans and emergency procedures, 
trained cleanup contractor personnel in the safety procedures, and headed the E & E 
industrial hygiene team that monitored all on-site cleanup contractor activities. 

Mr. Siener provided health and safety and industrial hygiene oversight for E & E field 
investigations of 22 separate hazardous waste sites at the 2,002-acre Norton Air Force 
Base in California, in support of the United States Air Force Installation Restoration 
Program. 

14: VN3900 _ !'0037-05/29/96-D I 
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The project organization for the execution of the former Ramey Air Force Base Sites is as 
follows: 

Program Manager: 

Project Manager: 

Field Team Leader: 

Site Safety Officer: 

Suelos Tech, Inc. 

Caribbean Aerial Surveys, Inc. 
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John D. Barksdale 
Ecology and Environment, Inc. 
316 South Baylen St., Suite 540 
Pensacola, Florida 32501 
Phone: (904) 435-8925 
Fax: (904) 435-9135 

Doug Heatwole 
Ecology and Environment, Inc. 
316 South Baylen St., Suite 540 
Pensacola, Florida 32501 
Phone: (904) 435-8925 
Fax: (904) 435-9135 

John E. Williams 
Ecology and Environment, Inc. 
316 South Baylen St., Suite 540 
Pensacola, Florida 32501 
Phone: (904) 435-8925 
Fax: (904) 435-9135 

Debbie Bowman 
Ecology and Environment, Inc. 
1950 Commonwealth Lane 
Tallahassee, Florida 32303 
Phone: (904) 574-1400 
Fax: (904) 574-1179 

Jose Ramos (Field Point of Contact) 
Suelos Tech, Inc. 
A-1 Amur Street 
Reparto Landrau 
Rio Piedras, Puerto Rico 00921 
Phone: (809) 792-8900 

Oscar Caraquillo (Field Point of Contact) 
Caribbean Aerial Surveys, Inc. 
1222 Amerito Miranda Ave. 
Rio Piedras, Puerto Rico 00921 
Phone: (809) 783-4901 
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A list of potential team members is presented in Appendix E. Three E & E personnel will be 
required for the completion of fieldwork: a field team leader, and a site safety officer. The 
field team leader will serve as the point-of-contact for the USACE personnel. In addition, the 
previously mentioned field point of contact for Suelos Tech, Inc., and Caribbean Aerial 
Surveys, Inc., will serve as the USACE personnel contacts. Scheduling conflicts may 
necessitate the substitution of personnel from Appendix E for the field positions listed above. 
E & E will make every effort to inform USACE of field personnel changes once the 
fieldwork schedule has been established. E & E personnel not included in Appendix E will 
not be present on site without written approval from USACE. 
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HEAT STRESS PREVENTION AND TREATMENT 

Elevated temperatures are potentially hazardous, especially when work is conducted without 
appropriate precautions. The following sections describe heat stress prevention and the recognition 
and treatment of heat emergencies. 

Effects of Heat 

A predictable amount of heat is generated as a result of normal oxidation processes within the body. 
If heat is liberated rapidly, the body cools to a point at which the production of heat is accelerated, 
and the excess heat brings the body temperature back to normal. 

Interference with the elimination of heat leads to its accumulation and to the elevation of body 
temperature. This condition produces a vicious cycle in which certain body processes accelerate and 
generate additional heat. Afterward, the body must eliminate not only the heat that is normally 
generated but also the additional quantities of heat. 

Most body heat is brought to the surface by the bloodstream and escapes to cooler surroundings by 
conduction and radiation. If moving air or a breeze strikes the body, additional heat is lost by 
convection. When the temperature of the surrounding air becomes equal to or rises above the body 
temperature, all the heat must be lost by vaporization of the moisture or sweat from skin surfaces. 
As the air becomes more humid (contains more moisture), vaporization from the skin decreases. 
Weather conditions including high temperatures (90 to 100 degrees F), high humidity, and little or no 
breeze cause the retention of body heat. Such conditions or a succession of such days (a heat wave) 
increase the chances of a medical emergency due to heat. 

Preventing Emergencies Due to Heat 

When working in situations where the ambient temperatures and humidity are high, and especially in 
situations where protection levels A, B, or C are required, the site safety officer should: 

• Ensure that all employees drink plenty of fluids (Gatorade or its equivalent); 

• Ensure that rest periods are scheduled each hour so overheating does not 
occur (see tables 1 and 2); and 

• Revise work schedules, when necessary, to take advantage of the cooler parts 
of the day (i.e., 5:00 a.m. to 11 :00 a.m. and 6:00 p.m. to nightfall). 

When protective clothing is required, the suggested guidelines correlating ambient tempera
ture and maximum wearing time per excursion are: 

Ambient Temperature 

Above 90 degrees F 
85 to 90 degrees F 
80 to 85 degrees F 
70 to 80 degrees F 
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Maximum Wearing 
Time per Excursion 

15 minutes 
30 minutes 
60 minutes 
90 minutes 



Table 1 

ACGIB PERMISSIBLE HEAT EXPOSURE THRESHOLD LIMIT VALUES (TLV) 

Work Load 

Work/Rest Regimen Light Moderate Heavy 

Continuous Work 86°F (30.0°C) 80°F (26.7°C) 77°F (25.0°C) 

75% Work 
25% Rest 
(each hour) 87°F (30.6°C) 82°F (28.0°C) 78°F (25.9°C) 

50% Work 
50% Rest 
(each hour) 89°F (31.4 °C) 85°F (29.4 °C) 82 °F (27.9°C) 

25% Work 
75% Rest 
(each hour) 90°F (32.2°C) 88 °F ('.>I. I °C) 86°F (30.0°C) 

NOTE: Values are given in °F (and °C) Wet Bulb Temperature. For unacclimatized workers, the 
pennissible heat exposure TL V should be reduced by 2 .5 °C. See Table 2 for correction 
factors for clothing types. 

Key: 

ACGJH = American Conference of Goverrunental Industrial Hygienists. 

Source: 1991-1992 Threshold LimitValues for Chemical Substances and Physical Agents and Biological 
Exposure Indices, American Conference of Governmental Industrial Hygienists. 
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Table 2 

TLV WBGT CORRECTION FACTORS IN °C FOR CLOTHING 

Clothing Type Clo Value WBGT Correction 

Summer work uniform 0.6 

Conon overalls 1.0 

Winter work uni(orm 1.4 

Water barrier, permeable 1.2 

Key: 
Clo Insulation value of clothing. One clo unit = 5.55 kcal/m2/hr of heat exchange by 

radiation and convection for each °C of temperature difference between the skin and 
adjusted dry bulb temperature. 

TLV 
WBGT 

Threshold Limit Values. 
Wet bulb globe temperarure. 

0 

-2 

-4 

-6 

Source: 1991-1992 Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Ex.posure Indices, American Conference of Governmental Industrial Hygienists. 
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60 to 70 degrees F 
50 to 60 degrees F 

120 minutes 
180 minutes 

One method of measuring the effectiveness of an employee's rest-recovery regime is by monitoring the heart rate. The 
"Brouha guideline" is one such method and is performed as follows: 

• Count the pulse rate for the last 30 seconds of the first minute of a 3-minute period, the last 
30 seconds of the second minute, and the last 30 seconds of the third minute; and 

• Double each result to yield beats per minute . 

If the recovery pulse rate during the last 30 seconds of the first minute is 110 beats/minute or less, and the deceleration 
between the first, second, and third minutes is at least 10 beats/minute, then the work-recovery regime is acceptable. If the 
employee's rate is above the rate specified, a longer rest period will be required, accompanied by an increased intake of 
fluids. This method will be used to monitor for heat stress for employees at temperatures above 70° F. 

Heat Emergencies 

Heat Cramps. Heat cramps usually affect people who work in hot environments and perspire a great deal. Loss of salt 
from the body causes very painful cramps in leg and abdominal muscles. Heat cramps may also result from drinking iced 
water or other drinks either too quickly or in too large a quantity. The symptoms of heat cramps are: 

• Painful muscle cramps in legs and abdomen; 

• Faintness; and 

• Profuse perspiration. 

To provide emergency care for heat cramps, move the patient to a cool place. Give him or her sips of liquids such as 
Gatorade or its equivalent. Apply manual pressure to the cramped muscle. Move the patient to a hospital if there is any 
indication of a more serious problem. 

Heat Exhaustion. Heat exhaustion also may occur in individuals working in hot environments and may be associated with 
heat cramps. Heat exhaustion is caused by the pooling of blood in the vessels of the skin. The heat is transported from the 
interior of the body to the surface by the blood. The skin vessels become dilated and a large amount of blood is pooled in 
the skin. This condition, plus the blood that is pooled in the lower extremities when in an upright position, may lead to an 
inadequate return of blood to the heart and eventual physical collapse. The symptoms of heat exhaustion are: 

• Weak pulse; 

• Rapid and usually shallow breathing; 

• Generalized weakness; 

• Pale, clammy skin; 

• Profuse perspiration; 

• Dizziness/faintness; and 

• Unconsciousness . 

To provide emergency care for heat exhaustion, move the patient to a cool place and remove as much clothing as possible. 
Have the patient drink cool water, Gatorade, or its equivalent. If possible, fan the patient continually to remove heat by 
convection, but do not allow chilling or overcooling. Treat the patient for shock and move him or her to a medical facility 
if there is any indication of a more serious problem. 
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Heat Stroke. Heat stroke is a profound disturbance of the heat-regulating mechanism and is associated with high fever and 
collapse. It is a serious threat to life and carries a 20% mortality rate. Sometimes this condition results in convulsions, 
unconsciousness, and even death. Direct exposure to sun, poor air circulation, poor physical condition, and advanced age 
(over 40) increase the chance of heat stroke. Alcoholics are extremely susceptible. The symptoms of heat stroke are: 

• Sudden onset; 

• Dry, hot, and flushed skin; 

• Dilated pupils; 

• Early loss of consciousness; 

• Full and fast pulse; 

• Deep breathing at first, followed by shallow or faint breathing; 

• Muscle twitching, growing into convulsions; and 

• Body temperature reaching 105 to 106 degrees F or higher. 

When providing emergency care for heat stroke, remember that it is a life-threatening emergency. Transportation to a 
medical facility should not be delayed. Move the patient to a cool environment, if possible, and remove as much clothing as 
possible. Ensure an open airway. Reduce body temperature promptly by dousing the body with water or, preferably, by 
wrapping the patient in a wet sheet. If cold packs are available, place them under the arms, around the neck, at the ankles, 
or any place where blood vessels that lie close to the skin can be cooled. Protect the patient from injury during 
convulsions. 
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RESPIRATORY PROTECTION PROGRAM 

The following respiratory protection program has been prepared· as prescribed 

in OSHA Safety and Health Standards, 29 CFR Part 1910.134; as well as on 

the basis of 30 CFR Part II, 1 0 CFR 20, and a thorough understanding of ANSI 

Standard 288.2 "Practices for Respiratory Protection" (revised 1980). 

Supplementary guidance regarding compliance with appropriate and relevant 

respiratory protection for radioactive mciterials is provided in 10 CFR 20, Subpart 

H. 

As required in these regulations, the Corporation shall be responsible for the 

establishment and maintenance of a respiratory protection program. Therefore, 

the Corporation shall provide respirators to its personnel when such equipment 

is necessary to protect the employees' health. The respirators provided by 

the Corporation shall be approved by the National Institute of Occupational 

Safety and Health/Mine Safety and Health Administration (NIOSH/MSHA) and 

shall be applicable/suitable for their intended use. 

Likewise, the above regulations provide that employees of the Corporation shall 

use the provided respiratory protection equipment in accordance with instructions 

and training that are furnished. The corporate employee shall guard against 

damage to the respiratory equipment and shall report any malfunction of the 

respiratory equipment to the responsible person. 

The purpose- of this ·corporate policy document is to establish written SOPs 

to be followed by employees of the Corporation to optimize respiratory protection. 

These SOPs contain specific information ne~ded to maintai~ an effective respirator 

program and are intended to meet the users' requirements for protection during 

responses to environmental incidents where dangerous atmospheres (i.e., harmful 

dust, fumes, sprays, mists, fogs, smokes, vapors, or gases) are not, or by 

d_:finition cannot,·be controlled by using effective administrative .or engineering 

controls. The SOPs for·the Corporation's r~spiratory protection program are 
. . . 

·· written as enforceable policy for all persons who participate in projects involving 

cotential or actual hazardous environments. 
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The SOPs cover the following topic areas: 

• 

• 

Administrative procedures for implementation of the Respiratory Protection 

Program. 

Guidelines for medical surveillance of respiratory equipment users as detailed 

in E & E's Corporate Health and Safety Program for Toxic and Hazardous 

Substances. 

• Guidance for ensuring the proper selection of the approved respiratory 

equipment to provide protection against potential environmental emergency 

hazards. 

• Respirator fit test (qualitative). 

• Detailed instructions for training employees in the proper use and limitations 

of respirators. 

• Issuance of respirators. 

• Maintenance procedures, including cleaning and disinfection, drying, 

inspection, repair, and storage. 

• Procedures for evaluating the respiratory protection program's 

effectiveness. 

The formulation and implementation of the Corporation's respiratory protection 

program is not a simple or casual undertaking. The potential risks to life and 

health encountered during hazardous material opera~ions can be extreme and 

require the utmost in respirat_ory protection procedural development and 

implementation. The complexity of the procedures in this program reflect the 

potential for encounters with highly contaminated environments. 

1 . Administrative Procedures for Implementation of a Respiratory Protection 
Program 

The importance of the successful implementation of this respiratory protection 

program dictates the need to establish QA controls over the use of the 

. SOPs presented herein. This QA function requires a definite chain of 

supervision. 'Therefore, the overall responsibility for the entire respiratory 

protection program is assigned to the CHSD. Each office will have one 

person designated as· a_ safety coordinator, responsible for field-level QA 

·'·· 
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on the program, who will report directly to the CHSD. CHSD also will provide 

assistance in the overall implementation of the respiratory protection program 

in each office location. 

All personnel acting as program QA representatives shalt be trained and 

remain current on state-of-the-art techniques for the selection, use, 

maintenance, and storage of respirators provided for use in this program. 

Likewise, the designated safety coordinators periodically will review the 

respiratory protection program in order to eliminate deficiencies and improve 

program effectiveness. 

The intent of this respiratory protection program, with the full support of 

the officers of the Corporation, is to provide the best possible respiratory 

protection for personnel who participate in work activities in areas where 

toxic air contaminants may be present. The program has been developed 

in accordance with the intent of 29 CFR Part 1910.134; 30 CFR Parts 11, 

14, 14a; 10 CFR 20; and ANSI Z88.2 (1980). The SOPs have been 

developed to establish a respiratory program that will meet current needs, 

be implemented satisfactorily, and remain effective through continual 

examination. 

2. Guidelines for Medical Surveillance of Respirator Users 

The policy of the Corporation, in compliance with 29 CFR 1910.1 34 and 

Section 3. 7 of ANSI Z88.2, is to ensure that no employee is ~ssigned to 

tasks requiring the use of respirators until that employee has been found 

to be physically and psychologically fit to wear the designated· respirators 

under working conditions. A physician, des.ignated by the HSAC, will make 

this determination and will designate the working conditions under which 

each employee may use a respirator. The medical determination will be 

made annually and at other times, as deemed necessary by the HSAC, if 

the em.ployee' has been exposed accidentally to hazardous atmospheres. 
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The initial medical examination that will be performed· by the designated 

physician in each office location will serve two purposes. First, as mentioned 

above, the examination will determine the respective employee's ability 

to work under hazardous conditions using the designated respiratory 

equipment. Second, the initial examination will provide baseline medical 

data against which physiological changes in the respective individual 

periodically will be assessed. 

The periodic medical examinations, to be given at least annually after the 

initial baseline examination has been completed, will be used to determine 

whether respirator wearers have had any significant change in their pulmonary 

function. The frequency of the periodic examinations will be determined 

by the particular situations. The test performed during this examination 

will be tailored to the person and the situation of concern. The results 

of the tests then will be compared with data from the original baseline 

examination, to determine if the respirators used are adequate. 

It should be noted that the HSAC will review the medical surveillance program 

periodically to determine its effectiveness. The progress of the program, 

as well as any determined amendments thereof, including respective timetables 

for implementation, will be reported in the minutes of these meetings. 

3. Guidelines for Selection of Approved Respirators 

OSHA 1 910.134 states that respirators shall be selected on -the basis of 

the hazards to which workers are exposed and that ANSI Z88.2 (1980) 

shall be used for guidance in the selection of respirators. OSHA also requires 

the use of approved or accepted respirators when available, based on 30 

CFR Part II, 14, 14a. The selection of respiratory protective equipment 

for use during hazardous/toxic material operations has been guided by · 

considerations of the hazards present, the risk to life and health, the nature 

of the equipment available, ·and the relative comfort and ease with which 

work may be performed while the prot~ction is being worn. This section 

summarizes the criteria used for equipment selection, the conditions. under 
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which each type of equipment is safe and why, and the equipment selected 

by the Corporation. 

The procedures for the selection of the proper type of respirators for corporate 

use (see Attachment v1-c· at the end of Tab VI) are based on the following 

criteria: 

• The nature of the hazardous situation encountered; 

• The type of respiratory hazard, including physical, chemical, radiological, 

and biological properties of the materials confronted; physiological effects 

on the body; ambient concentration of toxic materials or airborne 

radioactivity level; established permissible exposure limits or current time

weighted average for toxic materials; and the established immediately 

dangerous to life and health (IDLH) level for each toxic material present; 

• The location of the hazardous area in relation to the nearest area having 

acceptable respirable air; 

• The period of time for which respiratory protection must be provided; 

• The type of work activities to be conducted by corporate employees in 

the hazardous area; 

• The physical characteristics, functional capabilities, and limitations of the 

various types of respirators; and 

• The workplace protection factor for each type o.f respirator to be used. 

When a corporate employee responds to an environmental emergency situation 

or performs a field investigation, the employee is faced with two possible 

~tmospheric contamination scenarios: unknown atmospheric contamination 

components a·nd concentrations, -and known atmospheric contamination 

components and concentrations. 
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a. Unknown Atmospheres 

Initial responders to an environmental emergency at the scene of a spill 

incident or hazardous waste site seldom know in advance what toxic 

or hazardous substances may be present at the response location, what 

the atmospheric concentration(s} of the substances are, or whether an 

oxygen-defiCient atmosphere exists. In these instances, it will be assumed 

that the unknown atmosphere has an IDLH concentration and/or is possibly 

oxygen-deficient. In such situations, 29 CFR 1910.120 and 1910. 134 

and ANSI Z88.2 (1980) require that only positive-pressure SCBA be used, 

unless otherwise indicated: e.g., by monitoring information or the nature 

of the released material (e.g., a solid). 

Therefore, it is the policy of the Corporation that employees responding 

to environmental situations with unknown air contaminant concentrations 

shall use positive-pressure SCBAs. For this purpose, the Corporation 

has selected the MSA Model 401 Positive Pressure Demand Air Mask 

unit with composite (fiberglass and aluminum) air cylinder. This model 

is NIOSH/MSHA-approved; is lightweight (26 lb.}; incorporates the use 

of a full facepiece; and has a composite air cylinder, containing 45 cubic 

feet of respirable air at 2,216 pounds per square inch (psi), that provides 

for a 30-minute-use air capacity. 

b. Known Atmospheres 

For some environmental response situations at either material spills or 

hazardous waste sites, all of the contaminants and their concentrations 

are known because adequate ambient sampling has been conducted and 

the specific oxygen content. in the work area is known. In these situations, 

OSHA regulations and ANSI Z88.2 (1980) guidelines specifically prescribe 

allowable respiratory protective devices. Those atmospheric situations, 

the prescribed levels of respiratory protection, and the type of respirators 

that the Corporation has selected for the specific situation are as follows: 
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i. Atmospheres that Are Oxygen-Deficient (less than.19.5 % Oz). OSHA 

requires that respirators used in these atmospheres must provide 

an independent source of respirable air: i.e., SCBAs, SCBA/air line 

supplied-air respirator combinations, etc. When an employee i aware 

that an oxygen-deficient atmosphere exists or is possible, the employee 

will use a positive-pressure SCBA. Because of the nature of the 

work and the employee's work activities during hazardous 

environmental situations, the Corporation has elected to use the MSA 

Model 401 Positive Pressure Demand Air Mask. 

ii. Atmospheres Having IDLH Concentrations. As specified in ANSI 

Z88.2, which defines IDLH and toxic contaminants such as fumes, 

dusts, vapors, gases; ·and radioactive elements, these atmospheres 

are characterized by a lack of oxygen { < 19. 5 % ) and/or high concentra

tions of toxic materials. Consequently, only respirators that provide 

an independent source of respirable air under positive pressure can 

be used. If data derived during the background and site characteriza

tion phases of field operations indicate that IDLH atmospheres are 

present or are possible, only a positive-pressure, supplied-air re·spirator 

system will be used by employees of the Corporation. Because of 

the nature of the work and employee work activities required during 

hazardous material operations, the Corporation has elected to use 

the MSA Model 401 Positive Pressure Demand Air Mask. 

iii. Atmospheres that Do Not Have IDLH Concentrations. In atmospheres 

that contain adequate oxygen (19.5% 02 or more); contain 

contaminants that have good warning properties (taste, smell, 

irritation); and are not considered IDLH because of the presence of 

toxic contaminants, air-purifying respirators can be ·used in conjunction 

with continuous monitoring of the actual work location. 

iv. Atmospheres for Which. Insufficient Hazard Identity Information is 

Available. If the preliminary site ev.aluation does not produce sufficient 

information to identify hazards or su_spected hazards of the site or 
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in the case of an emergency response until the individual in charge 

of the Incident Command System determines through the use of 

air monitoring that a decreased level of respiratory protection is 

appropriate, positive-pressure SCBA will be used. 

v. Atmospheres Containing Radioactive Gases and Particulates. The 

need for respiratory protection should be evaluated when airborne 

radionuclide concentrations exceed 25 % of the derived air concen

tration (OAC) specified in Appendix B to 10 CFR 20.1001-20.2401, 

Table 1, Column 3. Additional guidance is provided in 10 CFR 20, 

regarding appropriate methods to control internal radiation exposure 

in order to comply with appropriate and relevant occupational dose 

limits. Airborne radionuclide concentrations are determined through 

air sampling or monitoring. If there are known or suspected radioactive 

airborne gases or particulates, air samples should be collected and 

concentrations determined prior to work start-up and periodically 

thereafter as specified in the site safety plan. Appropriate respiratory· 

' protection devices include APRs (with cartridges suitable far removing 

· the radionuclide(s) of interest) and supplied-air equipment. The 

equipment should be selected to maintain internal exposures in 

compliance with the .occupational dose· limits listed in Section VIII 

of this document and in accordance with. guidance concerning other 

airborne hazards discussed in this section (e.g., oxygen-deficient 

or IDLH atmospheres, other airborne contaminants). 

vi. Atmosphere$ Containing Asbestos. On asbestos projects, the following 

requirements apply. Employees shall select the appropriate MSHA

and NIOSH-approved respirator that.provides adequate protection 

against the airborne asbestos concentration as follows: 

.. 
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Airborne Asbestos 
Concentration 

Not in excess of 
2 flee (50 x PEL) 

Not in excess of 
20 f/cc ( 100 x PEL) 

Not in excess of 
200 flee (1,000 x PEL) 

Required Respirator 

Full facepiece APR equipped with 
high-efficiency filters. 

Any powered APR equipped with 
high-efficiency filters. Any supplied-

. air respirator operated in continuous 
flow modes. 

Full facepiece supplied-air respirator 
operated in pressure demand mode. 

Half-mask APRs are not allowed during asbestos fiber exposure 
since facepiece leakage is exhibited. Powered APRs will be 
provided to all employees that request them. 

For work in atmospheres containing airborne lead, cadmium, and/or asbestos 

fibers, all employees shall have the option to wear powered air-purifying 

respirators (PAPR) at their. request, in lieu of air-purifying respirators (APR), 

at their request. 

APR types include 1 /4, 1 /2, and full face masks with cartridge or canister. 

Canister/cartridge filter media are designed to remove particulates, vapors 

and g~s~s, pesticides, and particulate/gas/vapor and radionuclide combinations. 

Only NIOSH/MSHA-approved c~rtridges/canisters will be used. Furthermore, 

only cartridges/canisters ma.nufactured to be worn with the APR will be used. 

NIOSH/MSHA-approved APRs are manufactured in 1 /4, ·112, and full face 

mask models, each having varying advantages and disadvantages. Advantages. 

and disadvantages are concerned primarily with workplace protection factors, 

d~ree of fit, comfort, and the poss.ible need for eye protection. All existing 

data indiCate that, for the maximum protection, a good face-to-respirator 
. . 

fit, and maximum eye protection, the full face mask APR is by far the best. 

Consequently, this type of APR will be used exclusively by employee.s of 

the Corporation . 
.. • 

In the selection of :the appropriate APR, OSHA requires that-except in s_pecial 

· · situatfons--annual fit-testing procedures be used. Special situations include 
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work in areas with airborne lead, cadmium, or asbestos fibers. At a minimum, 

a qualitative fit test must be performed to determine if a proper respirator-to· 

face seal can be achieved with a negative-pressure respirator. The results 

of this fit test shall be used to select the specific types, makes, and models 

of negative-pressure respirators for use by each employee. 

OSHA also requires that an emergency escape mask be provided for all 

employees working in atmospheres where APRs are used if the possibility 

exists that an increase in the toxic-contaminated atmosphere will exceed 

use limitations. When using the selected air-purifying cartridge/canisterrespirat

or, each employee will carry an approved emergency escape mask as required 

by OSHA. For this purpose, the Corporation has selected the MSA Custom 

Air V Escape Respirator and the ELSA five-minute emergency escape mask. 

These units have been designed and will be used only to get the carrier out 

of a hazardous situation. The hood-type masks facilitate safety and rapid 

donning and provide continuous airflow. Both units are approved by N!OSH/ 

MSHA. 

Therefore, when employees of the Corporation conduct hazardous material 

operations in areas where· the atmosphere encountered. contains adequate 

oxygen, contains contaminants with good warning properties, and is not 

considered IDLH because of the presence of toxic contaminants, it is the 

policy of the Corpor_ation that the personnel will use only NIOSH/MSHA

approved air-purifying cartridge/canister respirators. 

Because of the wide variety of facial characteristics of the employees working 

in corporate programs and the wide array of respirator manufacturers, no 

specific make or model will be issued by the Corporation without a proper 

fit test of the individual employee. The Corporation requires .that each 

employee who uses an APR undergo qualitative fit testing using an irritant 

smoke (stannic chloride). Using this test, the employee will be tested for 

proper fit wearing.the selected air-purifying cartridge/canister respirator from 

. MSA. In unusual situations, an alternate· supplier such as Scott, Norton, 

Willson, or Racal may be used. As a further requirement, the Corporation 
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will allow use of only NIOSH/MSHA-approved full face air-purifying cartridge/ 

canister respirators. This type of mask has been selected because it affords 

a much better face-to-mask seal for the varying range of facial chara_cteristics 

than does a 1 /2 or 1 /4 face mask: provides, if properly fitted, a less likely 

chance of a leak during the required field activities; generally is more 

comfortable; is less likely to be dislodged during use; usually can carry 

cartridges/canisters offering greater protection than those on a 1 /2 or 1 /4 

face mask unit; and provides a higher protection factor (PF) than either a 

1 /2 or 1 /4 face mask.Once the individual has selected a properly fit-tested, 

approved, full face mask air-purifying cartridge/canister respirator, only NIOSH/ 

MSHA-approved cartridges for the selected make and model will be used. 

The canister/cartridge types to. be used will include particulate filters, vapor

er gas-removing filters, pesticide filters, combination particulate gas vapor 

and radionuclide filters, and high-efficiency filters. 

In atmospheres where the encountered contaminants do not possess good 

warning properties or for which an approved cartridge/canister is not available,· 

it is the policy of the Corporation that only positive-pressure demand supplied 

air be used. 

4. Respirator Fit Test (Qualitative) 

For employees who enter and work in an atmosphere that is known to contain 

adequate oxygen (19.5% 0 2 or more), that is known to contain contaminants 

with good warning properties, and that is not considered IDLH because of 

the presence of toxic contaminants, the Corporation is committed to providing 

NIOSH/MSHA-approved air-purifying cartridge/canister respirators with full 

face masks. The Corporation has identified several manufacturers (Willson, 

Norton, MSA, Scott, Racal) who produce such respirators suitable for program 

use. Each company manufactures one or more full face mask.air-purifyfng 

cartridge/canister respirator. Each make and model has a slightly different 

fit. Although ··each manufacturer designs its facepieces to fit as broad a 

cross section of the working population as possible, no respirator marketed 

will fit everyone. Conditi~ns that affect a good facepiece fit include growth 
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of beard, sideburns, a skull cap that projects under the facepiece, temple 

pieces on glasses, facial scars, facial injuries, and presence or absence of 

dentures. Therefore, the Corporation has selected several manufacturers 

so that each employee can take advantage of the different fitting 

characteristics of each to find a respirator that fits properly. The availability 

of selection from various manufacturers also allows the wearer to choose 

a respirator that is reasonably comfortable while providing good protection.· 

It is in the process of matching the respirator to the individual user that a 

fit-testing procedure is required. Fit testing is required by OSHA regulations 

(29 CFR Part 1910.134), which state that each person who wears a respirator 

shall have it properly fitted, test its facepiece-to-face seal, and wear it in 

a test atmosphere. Therefore, each corporate respirator user will undergo 

a fit test to determine the wearer's ability to obtain a satisfactory fit with 

a negative-pressure respirator. The fit test will be used to select the specific 

type, make, and model of negative-pressure respirator to be used by the 

wearer. 

The following policies also will be adhered to in the fitting and use of respirators: 

a. Fit testing for positive-pressure supplied-air respirators presently is not 

required: as described in OSHA 29 CFR 1910.134. 

b. Respirators of any type {air-purifying or positive-pressure demand supplied 

air) will not be used by employees of the Corporation if a good facepiece-to

face seal cannot be achieved. This means that no facial hair or glasses 

can be worn that will interfere with the attainment of a good seal. Beards 

are not ·allowed. 

c. ·Persons requiring eyeglasses shall'be provided with specially mounted 

inserts inside the full face mask of the air-purifying or SCBA respirators. 

Under !lQ circumstances will contact lenses be worn while using full face 

mask respirators. 

- • 'lo • .-•• ,• ~ : 

L-14 



d. If it is found that, because of facial or medical characteristics·, an employee 

cannot obtain a good facepiece-to-face seal either with the APR or positive

pressure supplied air, that employee will not use that equipment or enter 

an atmosphere that requires the potential use ·of that equipment. 

e. An employee shall be allowed to use only the specific make(s) and mode!(s) 

of full face APRs for which the employee has obtained a satisfactory fit 

as a result of the qualitative fit-testing procedures. Under no circumstances 

shall an employee be allowed to use any respirator for which the employee 

previously has not been tested or for which the results of the fit test 

. indicate that a satisfactory fit has not been obtained. 

In fulfilling its commitment to comply with the fit-testing requirement, the 

Corporation will institute qualitative fit-testing procedures for employee 

selection of APRs. The Corporation has selected a qualitative rather than 

a quantitative fit-testing program because the following two-stage, cross

checking, qualitative procedure will afford the necessary QA that the user 

of an air-purifying cartridge/canister respirator is properly fitted and has 

an effective facepiece-to-face seal, thus providing the required protection 

in a hazardous atmosphere. 

Stage 1 of the Corporation's qualitative fit-test procedure involves a simple 

respirator negative- ~nd positive-pressure sealing check for facepiece fit. 

Stage 2 involves the exposure of the respirator wearer to a test atmosphere 

and includes two separate atmosphere tests to double-check the adequacy 

of. the fit of the respirator for the wearer. 

During any fit test, the respirator headstraps must be as comfortable as 

possible. Overtightening of the straps sometimes will reduce or increase 

facepiece leakage, but the wearer may _not be able to tolerate t_he mask for 

long. 
.. 
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a. Stage 1: Pressure Sealing Checks on APRs 

i. Negative-Pressure Sealing Check. The wearer can perform this test 

in the field or office after donning the APR. The test is performed 

by closing off the inlet opening of the respirator cartridge(s)/canister(s) 

by covering with the palm of the hand(s) to prevent the passage 

of air through the cartridge/canister, inhaling gently, and holding the 

seal for at least 10 seconds. If the tacepiece collapses slightly and 

no inward leakage of air into the facepiece is detected, the wearer 

can reasonably assume that the fit of the respirator is satisfacto

ry .This test is used only as a gross determination of fit when the 

respirator is to be used in relatively toxic atmospheres. Nonetheless, 
' . 

this test shall be used each time and just prior to entering any 

potentially toxic atmosphere. 

ii. Positive-Pressure Sealing Check. This test is preferred after donning 

the APR that contains an exhalation and inhalation valve. The test 

is conducted by closing off the exhalation valve and exhaling gently. 

The fit of a respirator equipped with a facepiece is considered to 

be satisfactory if a slight positive pressure can be built up inside 

the f acepiece for at least 10 seconds without d~tection of any outward 

leakage of air between the sealing surface of the facepiece and the 

respirator wearer's face. 

This test also is to be used only as a gross determination of fit when 

the respirator is to be used in relatively toxic atmospheres. This 

test shall be used just prior to entering any toxic atmosphere·. 

Both positive- and negative-pressure sealing checks can be used on the 

MSA Model 401 Positive Pressure Demand Air Mask to determine the 

gross fit characteristics . 
. • 
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I 11" 
b. Stage 2: Exposure of Respirator Wearer to a Test Atmosphere 

A person wearing an APR will be exposed to stannic chloride, an irritant 

smoke. The APR will be equipped with an air-purifying cartridge/canister 

that effectively removes the test agent from respired air. If the respirator 

wearer is unable to detect penetration of the test agent into the respirator, 

the respirator wearer has achieved a satisfactory fit. 

This test involves exposing the respirator wearer to an irritating smoke 

produced by commercially available smoke tubes. These are sealed glass 

tubes, approximately 12 cm long by 1 cm in diameter, filled with pumice 

impregnated with stannic chloride. When the tube ends are broken and 

air is passed through the tube, the material inside reacts with the moisture 

in the air to produce a dense, highly irritating smoke. 

As a qualitative means of determining respirator fit, this test has a distinct 

advantage because the wearer usually reacts involuntarily to leakage by 

coughing or sneezing. The likelihood of the wearer's giving a false 

indication of proper fit thus is reduced. Because the smoke is very 

irritating, it also can cause problems for the test applicators or other persons 

in the same room. Therefore, it is advisable that the room where the 

testing is to be conducted have good ventilation and that the test 

administrator wear respiratory protection as well. 

The irritant smoke test may be conducted by using a large plastic bag 

as a test hood. The bag may be hung from the ceiling over a coat hanger 

suspended by twine. A small hole will be made in the top portion of 

the bag so that the irritant smoke· can be dispensed into the bag once 

the test subject has entered the bag. 

The APR to be used in this test must be equipped with a high-efficiency 

filter. 
.. 
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The irritant smoke. fit test will be performed as follows: · 

i. The wearer puts on the respirator normally, taking.care not to tighten 

the headstraps uncomfortably. Once the respirator is on, the subject 

enters the suspended bag so that the head and shoulders are well 

inside the bag hood. 

ii. Once the subject is inside the bag, the tester begins to add the irritant 

smoke in small quantities, pausing between puffs from the applicator 

and listening for a reaction. 

111. If the wearer detects no leakage, the tester increases the smoke 

density, still remaining alert to the wearer's reactions. 

iv. At this point, if no leakage has peen detected, the wearer cautiously 

begins head movements, exercises, and reading a special paragraph 

as prescribed by OSHA. The tester should remain especially alert 

and be prepared to stop producing smoke immediately and remove 

the subject from the bag. 

v. If leakage is detect.ed at any time, the tester shoc,zld stop the smoke 

and let the wearer out of the bag to readjust the facepiece or head

strap tension. The tester then should start the test at the second 

step. 

vi. If, after all of the movements and exercises, the wearer is unable 

to detect penetration of the irritant smoke into the respirator, the 

. r"espirator wearer has a satisfactory fit and the subject is ~emoved 

from the test atmosphere. 

5. Detailed Instructions for Training Employees in the Proper Use and Limitations 
of Respirators 

Based on its thorough understanding of 29 CFR Part 1910.134, 30 CFR 

Parts II, 14, 14a, and ANSI Z88.2 (1980), the Corporation has selected the 

appropriate respiratory equipment for use in various hazardous atmospheres 
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that might be encountered during an employee's response to incidents involving 

hazardous materials. The equipment selection factor and the proper use 

of this equipment are equally important to the success of the respiratory 

protection program. Proper use can only be ensured by carefully training 

all employees in the selection, use, and maintenance of the provided respiratory 

equipment. This requirement can only be satisfied by the establishment 

and implementation of a training program. 

The Corporation's respiratory protection training requirements are designed 

to be very thorough and complete because of the possibility that employees 

may enter highly toxic atmospheres in the course of their field activities. 

Corporate training procedures are divided into three phases: initial respiratory 

protection training, annual refresher training, and special field-oriented training. 

The elements of the training program will be consistent throughout for each 

corporate employee who will be using the respiratory equipment specified 

in the corporate respiratory protection program. However, there is a further 

variation from these minimum required elements that will apply to individuals 

who have been designated as office safety coordinators. For these personnel, 

an additional degree of training is necessary because of the increased respon

sibilities of respirator selection, inspection, fit tes~ing, record keeping, 

·maintenance, and storage for which the safety coordinator ultimately is 

accountable. 

a. Initial Respiratory Protection Training 

Upon entry into the program, each employee will receive training from 

a qualified instructor to ensure the proper and safe use of the respiratory 

equipment. The initial training course will provide intensive and in-depth 

instruction ~uring the basic training program. The course will include: 

i. An explanation of respiratory protection needed (i.e., effective 

engine_ering controls are not feasible). 
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ii. An explanation of the nature, extent, and effects of the various 

respiratory hazards that employees may encounter (i.e., oxygen 

deficiency, gas and vapor contaminants , particulate contaminants, 

or a combination thereof, and whether or not the resulting atmosphere 

is IDLH). 

iii. An explanation of why and how a particular type of respirator is· 

chosen for protection against a specific respiratory hazard. 

iv. An explanation of the pertinent regulations concerni!19 respirator use 

(i.e., 29 CFR 1910.134, 29 CFR 1910.120, 30 CFR Part II, 10 CFR 

20 Subpart H, and ANSI Z88.2). 

v. An explanation of the use, limitations, and capabilities of each 

respirator type that ~as been se lected for use. 

vi. Thorough instruction in respirator donning, checking for fit, and 

wearing. 

vii. Thorough instruction and exercise in how each respirator should be 

dismantled, cleaned, inspected, reassembled, and stored. 

viii. A thorough discussion of how to recognize and handle an emergency 

situation (i.e. ; regulator malfunction). 

. . 
ix. lnstru.ction in any special use or application of a particular respirator, 

as needed. 

. . 
x. A thorough explanation of the Corporation's respiratory protection 

·program. 

xi. An opportunity for each user to handle the respective !espirators; 

learn how to put th!:!m on and wear them properly; check the seals; 

and wear them in a safe atmosphere over a long familiarization period 

of at least tWo hours, 21:. until the instructor and the user are confident 
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that the user knows the apparatus well enough to use it safely and 

wear the apparatus in a test atmosphere. 

xii. Instruction and an opportunity to be qualitatively fit-tested in the 

respective respirator to be issued to and used by the individual wearer. 

xiii. Instruction in rescue techniques. 

xiv. Instruction in the corporate SOPs. 

b. Annual Refresher Training Sessions 

It is the policy of the Corporation that employees who will use the provided 

respiratory equipment shall receive annual respiratory training refresher 

sessions. These sessions will be directed by the safety coordinators. 

The sessions will provide employees with constant reinforcement and 

updating of the material presented in the initial respiratory protection training 

course. It also is the responsibility of each employee to participate in 

exercises that will resemble work activities similar to those encountered 

during an environmenta·I emergency response or field investigation. 

The office safety coordinator will receive assistance and guidance from 

the CHSD for annu_al training session development. All training sessions 

will involve a coordinated effort to provide the best possible training in 

state-of-the-art, real-world respiratory protection to be used during 

hazardous material operations . 

. c. Special Safety Coordinator Training 

Training over and above that given ):o the respirator user is necessary 

and therefore mandatory for all company-designated safety coordinators. 

This additional tr13ining must ensure that the safety coordinator has received: 
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i. In-depth instruction in respirator selection criteria for any anticipated 

or unanticipated respiratory hazard event (this should include proper 

cartridge and/or canister selection and hazard evaluation techniques). 

ii. An in-depth review of the applicable rules regulating respirator use. 

iii. In-depth training in calculating respiratory canister/cartridge use time 

for specific hazardous atmospheres. 

iv. A thorough discussion of the applicability and use of Threshold Limit 

Values and/or permissible exposure limits to include calculating 

techniques for mixtures, short-term exposure limits, and ceiling values. 

v. The training of respirator wearers. 

vi. Instruction in the necessary record-keeping requirements (i.e., date 

of issuance, inspection dates, repair dates, exercise dates, retaining 

dates, etc.). 

vii. Training in respirator inspection techniques. 

viii. Instruction in basic respiratory protection practices. 

ix. Instruction in issuance criteria for respirators. 

x. Training in respiratory hazard monitoring criteria and techniques. 

xi. Instruction in the procedures and techniques to be used in 

administering qualitative fit tests to users. 

xii. A thorough understanding of the structure and operation of the 

corporate· respiratory protection program. 
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While, on the surface, these training requirements appear to be extensive 

and time-consuming, the general respirator training can be accomplished 

in two days or less. However, it must be emphasized that, regardless 

of the amount of time spent on training, if the respirator user is not 

sufficiently motivated to accept the fact that respiratory protection is 

needed and that the issued respirators must be properly maintained and 

worn, the training is of no value. Therefore, it is mandatory that the 

safety officer be especially cognizant of any changes in user attitude at 

all times, both within the office and in the field. 

6. Issuance of Respirators 

The Corporation believes in the practice of assigning to each employee his 
I 

or her own complement of r~spiratory equipment. This is necessary for public 

hygiene and proper fit applicability. It also facilitates maintenance and care 

requirements because, when an employee is assigned his or her own respirator 

t·hat the employee must depend on in a toxic/hazardous situation, the needs 

for equipment care, maintenance, and readiness are more easily stressed. 

·The Corporation will assign a full face mask air-purifying cartridge respirator 

(after proper fit testing) to each employee. 

The MSA SCBA units will not be assigned to individual employees because 

it is unlikely that all employees will be required to wear these units at one 

time. Instead, units will be assigned to appropriate offices under the specific 

care of the office equipment ·coordinator and, secondarily, under the .care 

and of the employees who use them. 

An array of approved particulate, gas and vapor, combination, and high

efficiency cartridges/canisters will be provided to each office. These also 

will be under the care of the office equipment coordinator. Cartridges/canisters 

will be provided to fit all ~akes and models of APRs that are being used 

by employees·'in the office .• 

L-23 



It is the policy of the Corporation that all respiratory protection equipment 

assigned to an employee shall be permanently marked as that individual's 

equipment. For this purpose, tape with the user's name written on it shall 

be affixed to the equipment. The marking on the equipment shall in no way 

interfere with the equipment's performance. 

Records of all equipment issued will be maintained in the offices. These 

records will include the date of initial issuance, the dates of reissue, and 

a listing of all repairs. 

7. Respirator Maintenance, Inspection, Cleaning, and Storage Procedures 

An integral part of the Corporation's respiratory protection program is the 

provision of a conscientiously applied maintenance program with regard to 

all respiratory equipment used by company personnel. It is the responsibility 

of each designated employee to ensure that each piece of respiratory apparatus 

thatthe employee is to use is inspected for defects before each use; cleaned. 

and sanitized after use; repaired, when necessary, by a qualified individual; 

and properly stored to retain its original shape and effectiveness .. 

a. Cleaning and Sanitization 

Each respirator will be cleaned and sanitized after each use. This will 

be done by the person to whom the respirator has been issued, only after 

the employee has received thorough training in the proper procedure. 

The cleaning and sanitizing of the units will be accomplished as follows: 

i. Break down the apparatus to its components as described in the 

manufacturer's schematic display that accompanies the unit when 

purchased. (This step also provides t~e opportunity to thoroughly 

inspect each co~ponent for .any defects, excessive wear and tear, 

etc.). Destroy and discard any previously used canisters/cartridges. 
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ii. Thoroughly wash, rinse, and dry the facepiece and mask components 

in a cleaning and sanitizing solution such as MSA Cleaner-Sanitizer, 

which has been prepared according to the manufacturer's directions. 

b. Inspection for Defects 

Inspection of the respirator probably is the most important component 

of the· respiratory maintenance program. By conscientiously inspecting 

the unit, the user will identify damaged or malfunctioning components 

before they are used in a hazardous atmosphere. The policy of the 

Corporation is that all respiratory equipment will be thoroughly inspected 

before the apparatus is used and during the cleaning process. Furthermore, 

it is the responsibility of the office equipment coordinator to maintain 

respiratory apparatus in ready status and to keep a maintenance and 

inspection log, noting the date, findings, and any required repairs. 

The Corporation has developed an inspection report form (see Attachment 

VI-A at the end of Tab VI) to serve this purpose. The equipment 
-

coordinator must note the model type, the user of the apparatus, the 

inspection date, defects, repair requiremen~s, the name of the individual 

who repaired the unit, and when the unit was repair~d. Detailed inspection 

procedures are outlined in Attachment Vl-8 at the end of Tab V. These 

procedures are implemented prior to the equipment's use and during 

cleaning, and are based on the type of apparatus (i.e., SCBA or air

purifying). 

The inspection of respirators will include thorough checks for tightF1ess 

of all connections; the condition of the respiratory inlet and outlet coverings, 

head harness and assembly, valves, and' connecting tubes; the end-of

service life· indicators and shelf-life dates on all filters, canisters, and 

cartridges; and the regulators, alarms, and other warning systems. All 

rubber and·'elastomeric parts will be checked for pliability, proper sealing,. 

and any si~n of deterioration. Each composite air cylinder will be check,ed 

. L-25 



to ensure its integrity and readiness for use. Each composite air cylinder 

will be hydrostatically tested every three years. 

c. Maintenance and Repair 

The policy of the Corporation is that all replacement of parts and the 

repair of all respiratory apparatus be performed only by persons properly 

trained and certified in respirator assembly and defect correction techniques. 

Reducing or admission valves and regulators will be returned to the manu

facturer or to a trained and certified technician for repair/adjustment. 

SUBSTITUTION OF ANY PART OF THE RESPIRATOR ASSEMBLY BY ANY 

OTHER BRAND OR TYPE OF RESPIRATOR PART IS STRICTLY FORBIDDEN. 

SUCH ACTION WILL INVALIDATE THE APPROVAL OF THE DEVICE AND 

COULD SIGNIFICANTLY COMPROMISE THE HEALTH OR LIFE OF THE 

USER. 

It is the responsibility of each designated office safety coordinator to 

maintain an up-to-date record of all repairs, ~djustments, and replacements 

of parts, including notation of the date, apparatus make and modet, part 

number, and technician's name. 

d. Storage of Equipment 

All respiratory equipment will be stored in a manner that will protect it 

against dust, sunlight; excessive heat, extreme cold, excessive moisture, 

damaging chemicals, and mechanical damage. APRs ·wm be stored by 
-

each user with the individual's field gear. Each respirator should be stored 

in a plastic bag and clearly labeled to identify the individual to whom 

it has been issued. As OSHA requirements suggest, respirators should 

be stored in the cartons i~ which they came, although other suitable means 

are acceptable when damage can still be prevented during shipment. 

"': . ... ·.~· '. 
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8. Procedures for Evaluating Respiratory Protection Program Effectiveness 

The policy of the Corporation, in compliance with 29 CFR 1910.13~ and 

ANSI Z88.2, is to regularly inspect and evaluate the effectiveness of the 

Corporation's respiratory protection program, in order to ensure that all persons 

involved are being provided with the best respiratory protection possible. 

As further assurance of this degree of protection, respiratory equipment users 

will be monitored periodically as part of the QA audit program. The respiratory 

protection program will be evaluated periodically by the HSAC and CHSD 

and reported upon in the minutes of their meeting. 

The CHSD and the office safety coordinators will perform frequent spot 

inspections of respirator use to ensure that the proper types of respirators 

are being selected for the job, that individuals who are required to wear 

respirators have received proper training, that respirators are inspected and 

maintained properly, that respirator storage is satisfactory, that respiratory 

hazards are monitored, that the respirators being used are in good operating 

condition, and that medical and biochemical surveillance of respi:ator users 

is being carried out. Furthermore, it is the responsibility of the CHSD and 

the office safety coordinators to consult periodically with the respirator users 

about their acceptance of the respirators as it relates to comfort, interference 

with vision and communication, restriction of movement, resistance to 

breathing, interference with job performance, and general confidence in the 

respirators' effectiveness for protection. This information will be duly 

documented and analyzed to ensure the respirator users' continued ability 

to wear the respirators issued. 

Data obtained from the periodic inspections of respirator use, medical 

surveillance, and the wearers' comments will be reviewed and analyzed to 

evaluate the continued effectiveness of the respira~ory protection program. 

Any evidence of excessive exposure to a. hazardous atmosphere will be 

followed up, a determination as to why improper protection was used will 

be made, and appropriate action will be. taken to remedy the problem. 
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The purpose of this Project Management Plan (PMP) is to document the planned 

overall approach by Ecology and Environment, Inc., (E & E) to complete a Site Investigation 

of Landfill Areas 1 and 2 at the former Ramey Air Force Base (AFB), Aguadilla, Puerto 

Rico. This work is being conducted under Contract No. DACA21-93-D-0034, for the United 

States Army Corps of Engineers (USACE), South Atlantic Division, Savannah District. The 

objective of the project is to identify the presence or absence of soil and/or groundwater 

contamination and to determine the extent of contamination from Department of Defense 

(DOD) sources at the two former landfill areas. 

All work will be performed in accordance with all applicable federal, commonwealth, 

and local regulations and guidelines. These include: USACE regulations and guidelines 

provided in ER 1110-1-263, EM 1110-1-4000, and Appendix B of ER 385-1-92, and the 

Commonwealth of Puerto Rico regulations and guidelines pursuant to Public Policy Environ

mental Act (Law No. 9 and 87). 

The Project Management Plan includes a description of E & E's management 

approach to the project, as well as qualifications of the personnel who will be directing and 

performing this work. The technical approach for the work performed at the site is detailed 

in the site-specific work plan. 

Section 2 of the Project Management Plan identifies the sites to be investigated on the 

former Ramey AFB property. Section 3 presents an overall program schedule and discusses 

progress reports. Section 4 presents and discusses E & E's overall corporate organizational 

1-1 
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structure as well as the organizational structure that E & E has developed for management of 

the former Ramey AFB project. Section 5 discusses E & E's general approach to project 

management and details how this general approach will be implemented in managing the 

former Ramey AFB site investigation. 

1-2 

14: VN3900 _P0033-02107197-D I 



Project Management Plan: Fonner Ramey AFB 
Section No.: 2 
Revision No.: 2 
Date: February 1997 

2. SITE BACKGROUND AND SETTING 

2.1 DESCRIPTION 

2.1.1 Fonner Ramey Air Force Base 

The fonner Ramey Air Force Base occupied approximately 4,357 acres north of the 

city of Aguadilla, on the extreme northwestern tip of the island of Puerto Rico (see 

Figure 2-1). The U.S. government acquired the property between 1939 and 1963 and utilized 

the site as a fully operational Air Force base until its deactivation in 1973 (see Figure 2-2). 

On March 1, 1974, ownership of most of the property was transferred to the Puerto Rican 

Industrial Development Company. Since March 1974, numerous land parcel transfers have 

occurred between U.S. government agencies, the U.S. government and private companies, 

and the U.S. government and local government agencies. This area is now operated by the 

Puerto Rican Port Authority as a municipal airport and industrial park, except for approxi

mately 125 acres that are still utilized by the U.S. government as a U.S. Coast Guard 

installation (USACE 1992). 

2.1.2 Landfill Area 1 

Landfill Area 1 is located adjacent to, and south of, the airfield runway (see 

Figure 2-3). Area 1 is approximately 18 acres in area (USACE, 1996). Site features include 

a large (approximately five acres) sinkhole up to 25 feet deep, a fossilized coral reef forming 

a 30-foot high, 3-acre hill, and a broad, fenced area of heavy undergrowth, high grass, and 

trees. The hill is situated in the northern portion of the site. The site generally slopes at 

approximately 5° to the west, toward the sinkhole. Surface drainage of the site is into the 

sinkhole. Topographic relief at the site is approximately 100 feet. The site is reportedly used 

to graze cattle. Evidence that the site was used as a landfill includes abundant construction 
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debris observed at and near the ground surface, and construction debris and scrap metal 

observed inside the sinkhole. Various medical wastes have also been observed inside the 

sinkhole, including intravenous bags and tubing, and syringes. Medical wastes appeared to 

have come from broken fabric bags buried with other debris. The southern end of the bottom 

of the sinkhole is covered by soil and undergrowth. In the northern end of the sinkhole 

exposed heavily weathered limestone was observed, and a potential karst limestone pipe, 

which likely drains the sinkhole, was observed. This feature was choked with large pieces of 

metal debris, limestone boulders, and logs. The sinkhole reportedly receives stonnwater 

runoff from the runway via a drainage ditch. Evidence of stonn water flow was observed, 

and debris caught in tree branches indicated the water level inside the sinkhole has exceeded 

eight feet in the past. USACE also reported standing water in the sinkhole during a Decem

ber 1995 site visit (E & E 1996e). 

USACE conducted a geophysical survey of Landfill Area 1 in February 1996, which 

identified subsurface anomalies which are expected to indicate areas where landfill material is 

buried. The survey results indicate subsurface anomalies extend beyond the extent of the 

USACE survey (See Appendix A of the work plan). This suggests the extent of the landfill 

boundaries is still unknown (USACE 1996a; USACE 1996b). 

USACE accompanied E & Eon a site visit April 16, 1996. Observations of site 

conditions are included in the above site description. E & E also conducted a file review in 

Puerto Rico, and a document search summary is included in Appendix B of the work plan 

(E & E 1996g). 

2.1.3 Landfill Area 2 

Landfill Area 2 is located south of the fonner "Tropical Acres" housing area. The 

site is approximately 65 acres in area, and is currently used to graze cattle (USACE 1996; 

E & E 1996). The site is generally flat-lying, grass-covered, and sectioned with barb-wire 

fencing. Site features include several concrete building foundations, a newly constructed 

watering pond for cattle, and a shallow drainage ditch running along the northwestern margin 

of the site (see Figure 2-4). Evidence that the site was used as a landfill includes garbage and 

debris observed along the eroded sides of the drainage ditch. It is reported that the landfill 

received municipal, household garbage from the fonner, adjacent housing development. 

Several building foundations were observed at the site. These foundations were overgrown, 

l4:VN3900_P0033-02/07/97-Dl 2-5 
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and appeared to be of an age and design consistent with fonner DOD activity at the fonner 

Ramey Air Force Base (USACE 1996, E & E 1996). 

USACE conducted a geophysical survey of Landfill Area 2 in February 1996, which 

identified subsurface anomalies which are expected to indicate areas where landfill material is 

buried. The survey results indicate subsurface anomalies extend beyond the extent of the 

USACE survey (see Appendix A of the work plan). This suggests the extent of the landfill 

boundaries is still unknown (USACE 1996a; USACE 1996b). 

USACE accompanied E & Eon a site visit April 16, 1996. Observations of site 

conditions are included in the above site description. E & E also conducted a file review in 

Puerto Rico, and a document search summary is included in Appendix B of the work plan 

(E & E 1996e). 

2.2 REGIONAL GEOLOGY/HYDROGEOLOGY 

2.2.1 Hydrogeology 

Landfill Areas 1 and 2 occur within the Northern Coastal physiographic region of the 

island of Puerto Rico. The Northern Coast slopes gently from the foothills, which mark the 

Cordillera Central Mountain region, to the Atlantic Ocean. Surficial deposits consist of sand, 

silt and limestone clays, overlying a dissected paleo surface, the remnants of which stand 

above the lowlands as isolated mogotes, or limestone hills (Rodriquez - Martinez 1995; 

Tucci/Martinez 1995). 

The sites and vicinity are underlain by Quaternary-age sand deposits. These deposits 

are characterized as unstratified, fine- to medium-grained quartz sand, and light- to moderate

brown clays. These unconsolidated materials are between 0 and 100 feet thick (USGS, 1969). 

The surficial deposits are underlain by the Micocene-age Aymamon Limestone, which 

outcrops at Landfill Area 1. The Aymamon is typified by tropical karstic topography, 

including sinkholes and mogotes, both of which occur at Landfill Area 1. Dissolutioning of 

the Aymamon is generally very active in the intermogotal areas in the vicinity of the site. 

The Aymamon is characterized as a very dense, conchoidally fracturing limestone of white, 

light gray, buff and rose colors. The formation is estimated to be up to 1,000 feet thick 

beneath the site (Rodriquez-Martinez 1995; Tucci/Martizez 1995). 

The Miocene-age Aquada Limestone underlies the Aymamon Limestone. The 

Aquada is characterized as a hard, thick-bedded to massive calcarenite and dense limestone 
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interbedded with chalky limestone and marl, commonly containing some quartz grains. The 

formation is estimated to be up to 1,000 feet thick beneath the site (Rodriquez-Martinez 

1995). 

2.2.2 Aquifer Description 

Most groundwater in the site vicinity occurs within the water-table aquifer that 

extends throughout the North Coast Province. An underlying artesian aquifer, which is an 

important source of water in North-Central Puerto Rico, becomes fragmented and unproduc

tive in the site vicinity (Tucci/Martinez 1995). 

The water-table aquifer extends from the water-table surface to the top of the 

freshwater/saline-water interface. This is not a sharp interface, but rather a gradational zone 

75 to 115 feet thick. The water-table aquifer is composed of the Aymamon and Aquada 

limestones, although some alluvial deposits are present in the uppermost portion of the aquifer 

in some coastal areas. The Aymamon is the most important part of the aquifer beneath the 

site because the Aquada lies below the freshwater/saline-water interface (Tucci/Martinez 

1995). 

2.2.3 Aquifer Characteristics 

Estimated hydraulic conductivities within the Aymamon Limestone range from 57 to 

570 feet per day and diminishes with depth. This diminishing is likely related to the 

maximum effective depth to which karstification will occur within the aquifer. Estimates of 

transmissivity in the site vicinity are sparse because no rigorous aquifer tests have been 

conducted in the area. Continuous streamflow and groundwater-level data were not obtained 

until 1985. Available transmissivity estimates for the freshwater zone of the water table 

aquifer range from 200 to more than 280,000 square feet per day. Transmissivity values this 

high probably reflect cavernous porosity and enhanced dissolutioning along bedding planes, 

joints, and fractures. The Aymamon in the site vicinity is also mostly a grainstone-packstone 

and coral boundstone with as much as 25 percent total porosity (Rodriquez-Martinez 1995; 

Tucci/Martinez 1995). 

Groundwater is expected to be encountered from 100 to 150 feet below ground 

surface (BGS). The flow direction in the water table aquifer would be expected to be 

generally to the northwest, toward the Atlantic Ocean coastline. 
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2.2.4 Aquifer Use 

The Puerto Rico Aqueduct and Sewer Authority (PRASA) reports that domestic water 

supply in the vicinity of the site is obtained from several surface water reservoirs located 

between 5 and 10 miles south and southeast, and upgradient of the site. All of the fonner 

Ramey Air Force Base is supplied by PRASA, and no indication of private supply wells for 

domestic use could be found during the site visit and file review (PRASA 1983; E & E 

1996g). 
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3. SCHEDULES, PROGRESS REPORTS, AND SUBMITTALS 

3.1 PROGRESS REPORTS 

A site-specific schedule (progress chart) for the former Ramey AFB site is included in 

· Figure 3-1. The progress chart has been prepared and will be maintained using project 

scheduling software. The progress chart will be updated to reflect modifications and other 

approved changes in scheduling and will be submitted in a reproducible form for approval by 

the USACE Project Manager by the tenth day of each month. 

In addition to an updated progress chart, E & E will submit a monthly status report 

and an updated Project Executive Summary sheet to the Savannah District Project Manager by 

the tenth day of each month. The status report will be submitted in letter format and will 

outline the progress during the past month and the projected work effort for the next month. 

3.2 SUBMITTALS 

E & E will submit all documents listed in Figure 3-1 to the addresses shown in 

Table 3-1. All other documents will be submitted to the USA CE Savannah District only. All 

submittals for review will contain a cover letter stating the project title and contract number, 

E & E and USACE points of contact telephone numbers, and the dates by which the 

comments are to be received by the USACE. Submittals to regulatory reviewers will be 

shipped by registered mail or other method, as long as a signed receipt indicating appropriate 

delivery can be obtained. Transmittal letters shall be addressed to David Roulo 

(CESAS-PM-H). All major submittals (i.e., draft, prefinal, and final) will be signed and 

certified by the program manager and a registered Professional Geologist. All Site Safety and 

Health Plans (SSHPs) will be certified by a Certified Industrial Hygienist (CIH). 

3-1 
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Figure 3-1: Project Schedule • Site Investigation at Landfill Areas 1 and 2 

Former Ramey Air Force Base, Aguadllla, Puerto Rico 
Cumnt Dm: 02/071t7 

# Task Name Sc!MdStart SChed fin 1918 1tl7 
ADr Mav Jun Jul IAua s.o Oct Nov Dec Jan Feb Mar ADI' Mav Jun Jul IAua Sao Oct Nov Dec Jan Feb 

.1 Notice to Proceed 04/22/96 04/22/96 ~ 
2 Gantt Chart (E & E) 04/22/96 04l29l96 K 
3 Draft SI Workplan (E & E) 04l22l96 06i406l96 LI 

4 Draft Workplan Review (USACE) 06/19196 07/08/96 ~;tJ 
5 Prefinal SI Wori<plan (E & E) 07/00/96 08/12196 ~...ri 
6 Prefinal Workplan Review (USACEJEQB) 12/06/96 01121197 '-- -
7 Final SI Workplan (E & E) 01!22197 0'2/12197 -- LC2:J 
8Workplan Approval (USACE/EQB) 0'2/13197 O'J/27197 - -- - - - 1 

9 Conduct Field Work (E&E) 03/28/97 06f25/97 I 
I 

10 Draft SI Repolt (E&E) 06/26/97 08IZ1197 

11 Draft Report Review (USACE) 08/25/97 00/23/97 ·- - J 

12 Prefinal SI Report (E & E) 00/24197 10l22/97 -- -

13 Prefinal Report Review (USACE/EQB) 10/23197 12J04197 --
1 .. Fin.I SI Report (E & E) 12/05/97 01.()5198 1-· - I 

15 Report Approval 01J06/98 02/04l98 -· l-· 16 Monthly Progress Reports 05/10/96 10/10/97 <> p <> <> <> <> <> <> <> <> • • • • • • • • 

- Critical - Noncritical 
c:::J Complete - Summary - External • C?ttical Milestone () Noncritical Milestone () Complete Milestone • Summary Milestone • External Milestone 

c:=J Free Float ~ Total Float(•) ~ Total Float(-) _Baseline • •• • • • Non-Resource 

• ••• • • Delay A El'lort %Complete 

Key: 
USACE U.S. Anny Corps of Engineers E & E Eoology and Ellllironment, Inc. 

EQB Puerto Rico En'o'ironmental Quality Board SI Site lnwstigation 

&uellne denotes original schedule 
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DOCUMENT SUBMITTAL ADDRESSES FOR THE 
SITE INVESTIGATION OF LANDFILLS 1 AND 2 AT 

FORMER RAMEY AIR FORCE BASE 
AGUADILLA, PUERTO RICO 

Copies of Work Plan/Report 

Addressee and Malling Address Draft · Prefinal Final 

Commander 4 4 
U.S. Army Corps of Engineers 
Missouri River Division 
ATTN: CEMRD-ET-HT (D. Williams) 
12565 West Center Road 
Omaha, Nebraska 68144-3869 

Commander l 1 
U.S. Army Corps of Engineers 
ATTN: CESAD-PM-H (S. Ernst) 
77 Forsyth St. , SW, Room 313 
Atlanta, Georgia 30335-6801 

Commander 0 0 
U.S. Army Corps of Engineers 
South Atlantic Division Laboratory 
ATTN: CESAD-EN-FL (B. Willis) 
61 1 South Cobb Drive 
Marietta, Georgia 30060-3112 

Commander 4 4 
U.S. Army Corps of Engineers 
ATTN: CESAS-PM-H (D. Roulo) 
100 W. Oglethorpe Street 
Savannah, Georgia 31402-0889 

Commander 3 3 
U.S. Army Corps of Engineers 
ATTN: CESAJ-DP-S (R. Bridgers) 
P.O. Box 4970 
Jacksonville, Florida 32232-0019 

Commonwealth of Puerto Rico 0 2 
Office of the Governor 
Environmental Quality Board 
ATTN: Genaro Torres Leon 
Chief, Superfund Program 
P.O. Box 11 488 
Santurce, Puerto Rico 00910 

TOTAL 12 14 
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This section presents the management structure for E & E's work at the former 

Ramey AFB site and elaborates upon the relationships between levels of responsibility, roles 

and duties anticipated for assigned positions, and resources available to carry out various 

tasks. 

4.1 CORPORATE ORGANIZATION 

E & E's management philosophy is program-oriented and matrix management

structured. Multi-disciplinary technical project teams, who receive technical direction from 

different areas and levels within the corporate organization (according to the nature of the 

project undertaken), are formed within this management structure. 

The Ramey AFB project staff will form a semi-autonomous group within E & E's 

regional office structure, with the authority to commit technical staff for the project. E & E's 

principal-in-charge, Mr. Jack Wilcox; program manager, Mr. John Barksdale; project 

engineer, Mr. Alberto Morales; and project manager, Mr. Doug Heatwole will maintain 

formal as well as informal lines of communication between the US ACE project manager, 

E & E's quality assurance (QA) officer, and E & E's technical support staff. Figure 4-1 

shows E & E's project organization for the former Ramey AFB site and illustrates the 

relationships between E & E's project groups and "external" groups, whose functions will be 

to assist with the direction and monitoring of project activities. 

4-1 
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4.2 PROGRAM ORGANIZATION AND QUALIFICATIONS OF PERSONNEL 

The organizational structure that E & E has developed for this project ensures the 

cost-effective use of key personnel as well as maintenance of close communication and 

coordination with the USACE project manager. Based on E & E's experience with similar 

programs, this organizational structure is designed to accommodate multiple task assignments 

and can be adjusted in response to changing project needs. 

The key project personnel are the principal-in-charge, program manager, project 

manager, and the QA officer. Key personnel and their responsibilities are described briefly 

below. Resumes for E & E team members as well as subcontractor personnel are provided in 

Appendix A. 

-4.2.1 E & E Key Personnel 

Principal-in-Charge 

Jack Wilcox, a registered professional engineer, will serve as principal-in-charge. He 

will have overall responsibility for ensuring that the Ramey AFB project meets USACE 

objectives and E & E quality standards, and that E & E's full corporate resources are made 

available to the project, as needed. He also will serve, as necessary, as an intermediary 

between the USACE project manager and E & E corporate management and assist the 

program manager in problem resolution/corrective action implementation. 

Program Manager 

John Barksdale, a registered professional geologist, will serve as program manager. 

He will report directly to the USACE project manager and provide the major point of control 

to ensure that the project's technical, financial, and scheduling objectives are achieved. 

Project Engineer 

Alberto Morales, a professional engineer registered in the Commonwealth of Puerto 

Rico, will serve as the project engineer. Mr. Morales will ensure that all work is conducted 

in accordance with all applicable Commonwealth of Puerto Rico laws and regulations, and 

affix his professional engineer's seal to the work plan and report for the project. 
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Doug Heatwole will serve as the project manager for the former Ramey AFB site. 

Mr. Heatwole will lead the day-to-day activities including team management, field operations, 

and report development. 

QA Officer 

Rick Rudy, a Registered Professional Geologist, will ensure that quality standards for 

both field work and laboratory work are strictly enforced. He will constantly interface with 

the principal-in-charge, program manager, and project manager concerning any problems that 

may arise. 

Certified Industrial Hygienist 

Tom Siener, a CIH, will oversee the development and implementation of the health 

and safety documents required for this project. 

On-site Safety and Health Officer 

Debra Bowman will serve as the on-site safety and health officer for the Ramey AFB 

project. She will ensure that the requirements of the SSHP are met during all field activities. 

Technical Staff 

Work assignments will be staffed out of E & E's Pensacola and Tallahassee offices, 

with support staff made available from other offices to meet any unexpected staffing needs. 

Additional technical support is available from E & E's offices in the region, including 

Pensacola, Tallahassee, Miami, Kansas City, Baton Rouge, Houston, and Dallas. Other 

E & E offices will be utilized, as needed, to meet specialized requirements of individual site 

projects. Resumes of senior-level technical staff are provided in Appendix A. 

E & E's Analytical Service Center (ASC) in Buffalo will provide laboratory services 

as specified in the contract. 
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Jose Ramos will be E & E's primary contact at Suelos Tech, Inc., for the former 

Ramey AFB project. Mr. Ramos will be responsible for managing and scheduling drilling 

crews, as well as ensuring that drilling projects meet schedule and budget requirements. 

Mr. Ramos has completed the 40-hour Occupational Safety and Health Administration 

(OSHA) training course. 

Drilling Supervisor, Suelos Tech, Inc. 

Osea Garcia, a registered driller in the Commonwealth of Puerto Rico, will be the 

drilling supervisor for Suelos Tech, Inc., Mr. Garcia will lead field drilling operatons and 

ensure, through coordination with the E & E project manager, that all drilling activities meet 

USACE specifications outlined in the Geologic Data Acquisition Plan (GDAP E & E 1996d) 

and work plan (E & E 1996b). Mr. Garcia has completed the 40-hour OSHA Training 

Course. 

Project Manager, Caribbean Aerial Surveys, Inc. 

Lemuel Ortiz-Rosario, registered land surveyor (RLS) in the Comnmonwealth of 

Puerto Rico, will be responsible for coordinating field surveys of the former landfills. Mr. 

Ortiz-Rosario will manage and schedule survey crews and will ensure that the survey meets 

schedule and budget requirements. Mr. Ortiz-Rosario has completed the 40-hour OSHA 

Training Course. 

Party Chief Surveyor, Caribbean Aerial Surveys, Inc. 

Oscar Caraquillo will be responsible for leading field survey crews. Mr. Caraquillo 

will process data in the field a1.1d will assist in the desktop interpretation of field data. Mr. 

Caraquillo has completed the 40-hour OSHA Training Course. 
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To satisfy Commonwealth of Puerto Rico requirements, all site data must be reviewed 

by a Puerto Rico licensed chemist. Analytical data obtained during this site investigation will 

be submitted to Caribbean Bioresearch, Inc., in San German, Puerto Rico. Zulma Nazario 

Velez, a Puerto Rico licensed chemist, will be responsible for the review and approval of 

analytical data obtained during the site investigation. 
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This section outlines the approach E & E will. use to manage the former Ramey AFB 

project work assignment. 

5.1 OVERVIEW OF MANAGEMENT CONTROL PROCESS 

Work assignments from the USACE project manager will be assigned to an E & E 

project manager who will report directly to E & E's program manager. The project manager 

will define project tasks, prepare schedules and budgets, request personnel from the 

appropriate administrative manager, coordinate with support services such as publications and 

the ASC, and be responsible for quality control on the project. Resumes of senior technical 

personnel are presented in Appendix A. 

After personnel assignments have been made for a work assignment, the project 

manager will be responsible for the daily technical direction of personnel assigned to the 

project. The project manager will maintain daily contact with the program manager. Weekly 

meetings and progress reports to the program manager and principal-in-charge will keep 

higher-level management apprised of project status, as well as any potential critical situations 

that could require immediate program and/or corporate decisions. 

5.2 MANAGEMENT CONTROL REQUIREMENTS 

Work assignments will be managed within initial budgets and schedules agreed to by 

E & E and the USACE project manager by dividing the scope of work into standard tasks. 

E & E may break these tasks further into subtasks. If standard methodology cannot be used 
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to define a particular task, the project manager will consult with the program manager 

regarding the selection of methods for a non-standard task. 

All expenditures for this project will be approved by the program manager or 

principal-in-charge. The project manager will authorize any modifications to tasks or 

subtasks, with the concurrence of the program manager and the USACE project manager. 

The project manager has direct responsibility for authorizing, monitoring, and controlling all 

work and the expenditure of funds and hours, as well as for the successful completion of the 

work, including budget and schedule requirements. This will be accomplished through the 

development and implementation of a work breakdown structure (WBS) management plan for 

the site. 

5.3 WORK BREAKDOWN STRUCTURE 

The WBS technique provides the technical and organizational foundation for 

subdividing project work, scheduling project tasks, and monitoring expenditures. The 

technique consists of a breakdown of the USACE-approved work plan by task and subtask. 

The major end products are identified, and successively subdivided until the total effort is 

defined by manageable tasks assignable to a project team or team member. The WBS is used 

to assign responsibilities for each work element, establish schedules and milestones, allocate 

resources, track costs against estimates, assess the status of the project effort, evaluate work 

performance, and determine the necessity for revision of the project effort in response to 

changed conditions. 

Under the WBS, work is identified by a six-character letter/number code, called the 

project number. Two letters identify the client, and four numbers designate the project, task, 

and subtask, as shown below: 

VN3000 
VNJOOO 
VN3010 
VN3011 

Client 
Project 
Task 
Subtask 

One of the major objectives of the WBS system is to give the program manager and 

project managers a tool for cost control, with the flexibility to allow for expansion in both 

depth and scope as the need for greater work detail arises. 
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The WBS management plan will include a budget breakdown by major tasks or WBS 

levels. Weekly costs will be calculated from the actual costs recorded for each week and 

printed out through the computerized Project Management System (PMS). This will allow the 

project manager to track budgeted hours and dollars against actual expenditures to assess prog

ress on a weekly basis and allow the project manager to make corrections to the schedule as 

needed. 

5.5 PROJECT MANAGEMENT SYSTEM 

E & E's PMS is an interactive computer software system used to track projects. 

PMS is a tool for project managers, company administrators, senior management staff, and 

·clients to track weekly costs and hours against projections. For this project, the project 

administrator, a senior-level cost analyst, will enter the particulars for each task assignment 

issued by the USACE on E & E's Digital Equipment Corporation (DEC) computer system, 

essentially initiating the task work. At the same time, the administrator will enter the names 

of the program manager and project manager, and the contract rates. The project 

administrator then will enter all WBS elements, including budgeted hours (based on the 

USACE-approved work plan), costs, planned beginning and ending dates, and projections of 

planned work. Every week, the project manager will update the projections of planned labor 

hours and retrieve the calculated project costs from the PMS. Project managers are required 

to record the financial, scheduling, and technical status of their work assignments each week 

on the PMS. The information recorded by the project manager will be reviewed and 

coordinated by the program manager, and then submitted in the monthly progress report to 

the USA CE project manager. 

5.6 PRE-PROJECT ACTIVITIES 

Upon receipt of a delivery order from the USA CE project manager, E & E will 

commence with the project start-up and WBS development and implementation. Technical 

support staff will be assigned by the project managers and program manager based on current 

individual workloads and technical expertise required. The project manager will develop the 

PMS for each project and estimate required labor hours for scheduling purposes. Support 
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group requests are also made in the pre-project period. For major reports, the publications 

group will be notified as early as possible of the scheduled deadline for submission. Prior to 

project start-up, project documentation procedures will be implemented to maintain an 

accurate record of all activities performed during project execution. 

In addition, pre-project activities will generally include research on current site 

conditions and a site visit prior to the development of the work plan. The research activities 

will include review and evaluation of existing records, studies, and data concerning the site 

available in the files of local, state, and federal agencies. A document search report listing 

the information discovered will be presented in the work plan. The purpose of the site visit 

will be to gather information regarding significant features (e.g., trenches, pits, buildings, 

fencelines) for the preparation of site maps. 

5. 7 WORK PLANS 

E & E will prepare a work plan (E & E 1996b) for completion of all work conducted 

at the former Ramey AFB site in accordance with the requirements of the USACE, the 

Commonwealth of Puerto Rico, and the applicable scope of work. The work plan will discuss 

the rationale of proposed and planned actions and will include a Data Management Plan 

(DMP; E & E 1996c), Geologic Data Acquisition Plan (GDAP; E & E 1996d), Chemical 

Data Acquisition Plan (CDAP; E & E 1996e), a SSHP (E & E 1996t), and this PMP. The 

draft work plan will be submitted to the USACE according to the schedule provided in Figure 

3-1 for review. Upon receipt of comments from the USACE concerning the draft work plans, 

E & E will prepare a prefinal work plan for review by the USACE. Review comments will 

be incorporated into the final work plan. Upon approval of the final work plan by USACE 

and the Commonwealth of Puerto Rico Environmental Quality Board (EQB), the field work 

tasks can begin. 

5.8 PROJECT OPERATIONS 

Following approval of the work plan, actual technical work will be implemented. 

This will include all aspects associated with performing each phase of work. 
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The project manager will project labor requirements and schedule appropriate 

technical personnel needed to complete the project on time. The project manager's request 

will be channeled through corporate management during weekly labor request meetings. 

These meetings are held to coordinate short-term (1- to 2-week) labor assignments and 

schedule technical requests for specific projects. 

Because most of the delivery orders for this contract will involve laboratory analysis 

of samples, E & E's ASC will be informed of projected sample analysis requirements by the 

project manager. The need for special analyses and short turnaround times will be made 

known well in advance of delivery of samples to the laboratory. In addition, the project 

manager will notify the USACE QA Laboratory (Sout~ Atlantic Division Laboratory) two 

weeks prior to sample shipment regarding delivery of QA s~ples. The delivery of the 

samples will be coordinated with the laboratory and the project manager will call the 

laboratory 24 to 48 hours prior to shipment to confirm the shipment schedule. 

Drilling and other subcontracting needs also will be coordinated by the project 

manager during the early stages of project start-up. Subcontracts (discussed below) will be 

developed for special services and scheduled by the field coordinator. 

Regular bimonthly staff meetings will be conducted with the program manager, the 

project managers, and key members of the field teams. These meetings will primarily address 

critical issues, project status, problem areas, scheduling, and action items of the previous 

meeting. 

5.8.2 Subcontracting Procedures 

E & E's subcontracting program utilizes a comprehensive list of vendors, generic 

contracts, and standard policies and procedures developed for hazardous substance 

management and remediation programs. Subcontracting (e.g., drilling, surveying and 

mapping, geophysical hydropunch and special investigations) will be coordinated and directed 

by the project manager in accordance with E & E standard subcontracting procedures and will 

be subject to government approval. Only the contract types enumerated in the Federal 

Acquisition Regulations (FAR), Subchapter D, Part 16, are developed and used for all 

subcontractors for the USACE program. Selection of contract type is based on factors such 
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as: scope of work to be performed, adequacy of specifications, technical capability, prior 

service experience, and urgency of requirements. Generally, one of the following types of 

subcontracts is used: 

• Corporate Purchase Order; 

• Firm Fixed Price; 

• Time and Materials; and 

• Letter Agreement. 

If subcontracting is needed, a technical statement of work and cost estimate will be 

prepared and discussed with the USACE project manager. Any special provisions or 

evaluation criteria by which subcontractor bids or proposals may be judged will be included. 

Solicitations of all substantial subcontracts are normally sent out to four or five firms selected 

on the basis of previous similar work experience, proximity to the area of work, and health 

and safety qualifications. Ten working days are allowed for preparation of responses. This 

process may be enhanced through the use of verbal solicitations to meet urgent USACE 

schedule requirements. 

The project manager, program manager, and, if appropriate, the senior project 

geologist or engineer, in coordination with the USA CE project manager, will review the 

technical merit of each bid and proposal in accordance with the evaluation criteria contained 

in the bid package. Reference checks will be made, and, for those potential subcontractors 

determined to be technically qualified, costs will be evaluated for accuracy and 

reasonableness. Selection will be based on technical qualifications and previous similar work 

experience, prior experience with similar materials, appropriately trained (e.g., Occupational 

Safety and Health Administration [OSHA]) personnel, and costs. 

After selection of a subcontractor, a subcontract information package is prepared for 

USACE project manager review and approval. Subcontracts will be reviewed for· approval 

with the USA CE project manager. Upon receipt of the approved subcontract package from 

, the project manager, the corporate subcontracting manager will execute and issue the 

subcontract. 
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The project manager will monitor the technical performance of subcontractors to 

ensure that subcontractors adhere to work plans and specified health and safety protocols, 

excessive materials are not used, and unnecessary delays do not occur. Daily logs of progress 

and expenditures will be maintained and tracked for invoice validation. 

Cost tracking by site will be performed on a weekly basis for all subcontracting 

activities. The project manager will review and approve all invoices for content and detail 

before forwarding them to the program manager for payment authorization. The PMS allows 

for incorporation of subcontractor cost and schedule data in an efficient manner. 

5.8.3 Quality Control and Quality Assurance 

Three distinct approaches will be used to ensure product quality under this project. 

The QA program, the Quality Control (QC) program, the work plan, the CDAP, and GDAP 

will be used to complement each other in implementing a comprehensive system for data 

generation, and product preparation, review, and approval. The CDAP, GDAP, and work 

plan will assist the project team in obtaining information and data at the desired level of 

confidence. 

In-house QA is the responsibility of the project manager, the program manager, the 

principal-in-charge, and the QA officer. The QA officer is responsible directly to higher 

company management. 

QC responsibility lies primarily with the project manager. The project manager is the 

individual closest to the job, and, as such, is the person most capable of controlling the 

overall quality of the work product. 

5.8.4 Field Operations Support Functions 

The project manager is responsible for specifying and requesting equipment necessary 

for each field operation under the former Ramey AFB site program. The project manager, 

assisted by the site safety coordinator (SSC) and the equipment coordinator, determines the 

types and amounts of equipment needed to execute the fieldwork, based on the work plan, 

SSHP, and CDAP. The SSC must approve the field coordinator's proposed list of safety 

equipment before field operations at a site may begin. The equipment required for work 
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under the USACE, for the former Ramey AFB project will be classified as either expendable 

or non-expendable. The project manager will audit for proper use of equipment. 

Chemical analyses will be performed at E & E's ASC (see Figure 5-1) in Buffalo, 

New York. The ASC has been certified by the USACE, Missouri River Division to perform 

analysis for federal Superfund remedial design/construction projects and the DOD 

Environmental Restoration Program. 

E & E 's ASC is staffed by full-time scientists and technicians and equipped with 

state-of-the-art instrumentation for the full range of water, air, biota, and soil quality 

parameters. Laboratory work will be performed in accordance with guidelines and protocol 

established by United States Environmental Protection Agency (EPA), Commonwealth of 

Puerto Rico, the American Society for Testing and Materials (ASTM), and/or the USACE. 

Methods will be developed for other tests that may be required for site-specific conditions, 

and undergo the same rigorous QA/QC checks as established procedures. QA and QC 

programs are conducted for instruments and analytical procedures and are discussed in the 

CDAP. 

5.8.5 Health and Safety Procedures 

The project manager is assisted by a health and safety officer responsible for 

overseeing the health and safety program in conjunction with this project. More information 

concerning the safety and health program for this contract , is contained in the project SSHP. 

5.8.6 Additional Support Services 

Additional technical and management support functions may be required in certain 

situations. These services are tasked on a case-by-case basis , and are most often assigned 

individually to support on-going efforts for the various work phases at each site. Five basic 

task items that fall into this category are: remedial oversight support, community relations 

support, data management support, analytical support, and other technical support (e.g., 

publications). 

The publications support staff in the E & E Pensacola and Tallahassee offices will 

provide primary technical review, editing, and graphics needed to complete reports and other 

deliverables . The corporate publications group will be available to provide any additional 
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Other support services include drafting/blueprint development, computer 

services/programming/software applications, computer-assisted drafting and design (CADD) 

services, geographical information systems (GIS), and literature/information computer 

searches. 

5.8. 7 Report Approval Process 

E & E will prepare a site investigation report for the former Ramey AFB site that 

summarizes the activities and results of the investigation tasks performed. The site 

investigation report will be structured according to requirements as specified in the scope of 

work (SOW). The draft site investigation report will be submitted to the USACE according 

to the schedule provided in Figure 3-1 for review. Upon receipt of comments from the 

USACE, E & E will prepare a pre-final report, which will be submitted to the USACE and 

Puerto Rico EQB for review. Review comments received by USA CE from internal review 

and the Puerto Rico EQB will be incorporated into the final report. 

5.9 COORDINATION AND POINTS OF CONTACT 

The project manager will be responsible for maintaining a close liaison with the 

USA CE project manager. The USA CE project manager will provide coordination of work 

with other agencies. The points of contact for the former Ramey AFB site are listed below. 

USACE, Savannah District 

Ted Hightower, Chief, HTRW 
FAX 

David Roulo, Project Manager 
Frank de la Sierra, Chief, Environmental and 

Support for Others Branch 
Wes Smith, Project Technical Manager 

USACE, Jacksonville 

Robert Bridgers 
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Ecology and Environment, Inc. 

John Barksdale, Program Manager 
FAX - Pensacola 
Doug Heatwole, Project Manager 
FAX - Pensacola 
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E & E will be represented at all meetings and conferences by personnel familiar with 

the work to be discussed. Subcontractor personnel will be included when necessary. 

Generally, three or fewer E & E personnel will attend meetings and conferences unless prior 

permission is obtained from the USA CE project manager. 

E & E will record the minutes of each conference; prepare, sign, and distribute the 

minutes to all attendees; and after review of the minutes, resolve annotated comments to the 

satisfaction of the USACE. The minutes will include the date, place, and a list of attendees, 

including organization and telephone number. Minutes will be distributed within 10 days 

after the conference date. 

5.11 CONFIRMATION NOTICES 

E & E will provide a record of discussions, verbal directions, and telephone 

conversations participated in by E & E or its representatives on matters related to this 

contract and work. These records will be entitled "confirmation notices," will be numbered 

sequentially, and will fully identify participants, subject matter, and conclusions reached. 

Confirmation notices will be provided to the USACE project manager and the technical 

manager in the monthly progress reports. 

5.12 USACE REVIEW OF PROGRESS AND TECHNICAL ADEQUACY 

E & E will be prepared to cooperate fully with representatives of the contracting 

officer during reviews of the progress and technical adequacy of the former Ramey AFB 

project. E & E understands that these reviews will not preclude the completion of all contract 

requirements. 
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Upon completion of the former Ramey AFB project, E & E will submit to the 

USACE, Savannah District, a complete set of project records. These records will include all 

correspondence, memorandums, trip reports, confirmation notices, sampling plans, test 

results, submittals, photographs, and any other records or documents generated during 

performance of the former Ramey AFB project. 

5.14 NOTIFICATION OF SITE VISITS 

E & E will notify the USACE project manager, by telephone, 10 days prior to any 

proposed site visits or immediately upon decision to visit a site. A confirmation call will be 

made immediately prior to the site visit. 

5.15 RELEASE OF INFORMATION 

E & E will not publicize nor release in any manner information or data regarding any 

projects on which they may be working or negotiating with this office, nor discuss prior to 

public release by this office, a project, any future design of the project, or any planning with 

anyone not directly concerned with the project. Any inquiries about the project shall be 

referred to the contracting officer, the USACE project manager, or the USACE technical 

manager. However, the above restrictions are not intended to interfere with notification of 

federal, state, and local agencies, which is required by applicable laws regarding releases of 

hazardous materials and substances and other such materials covered therein. To this end, it 

is E & E's obligation to be familiar with applicable federal, state, and local laws, regulations, 

and procedures regarding such reporting. Such notifications also will be made when there is 

a reasonable likelihood of harm to persons on or around the project area resulting from a 

release of potentially dangerous materials. Where time permits, E & E will coordinate such 

notifications with the USACE project manager. 
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