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EXECUTIVE SUMMARY

This Work Plan (WP) has been prepared for the United States Army Corps of Engineers (USACE) for the removal and
disposal of selected oil/water separators (OWS), drains, sand traps, underground storage tanks (USTs), related
appurtenances, and associated impacted soil removal; replacement of selected OWS and drains at selected locations at
Cannon Air Force Base (CAFB) in Clovis, New Mexico. The OWS, drains, sand traps, USTs, and associated
appurtenancesare part of designated solid waste management units (SWMUs) under the CAFB Resource Conservation
and Recovery Act (RCRA) Part B Permit. The WP describes the removal and disposal of the units and replacement of
selected OWS and drains. The WP also describes the site history, remedial approach, WP objectives, existing site
conditions and the scope of the construction contractor's work. Other components of the Plan include a Sampling and
Analysis Plan (SAP), a Quality Assurance and Quality Control (QA/QC) Plan, construction management, construction
contingency procedures, and a Site-Specific Health and Safety Plan (HASP).

The WP was written by Environmental Science & Engineering, Inc. (ESE) based upon information from the CAFB
RCRA Facility Investigations(RFI). RFI information included sampling and analysis data characterizing surface water,

surface sediments, and soils around and beneath the subsurface SWMUs.

A construction contractor with site remediation experience shall be responsible for the implementation of the activities
presented in the WP, specifications,and drawings. The contractor will be responsible for removal of units and related
appurtenances, excavation of petroleum hydrocarbon and metals impacted soils, replacement of several OWS,
transportationand disposal of contaminatedsoils, removal area site restoration, and waste disposal. The contractor shall
accomplish these tasks using this plan, construction specifications, drawings, and with guidance from the Contracting

Officer Representative (COR).

Xi
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1.0 INTRODUCTION

1.1 WORK PLAN DESCRIPTION
1.1.1 WORK PLAN CONTENT
This Work Plan (WP) was prepared by Environmental Science & Engineering, Inc. (ESE) for the United States Army

Corps of Engineers (USACE) Albuquerque District for the removal and disposal of selected oil/water separators (OWS),
drains, sand traps, underground storage tanks (USTs), related appurtenances,and associated impacted soil; replacement
of removed OWS and drains at selected locations; and the transportation and dusposal of impacted soils at Cannon Air
Force Base (CAFB) in Clovis, New Mexico. This work has been performed in conjunction with the preparation of

drawings and specifications for the activities discussed herein.

1.1.2 BASIS OF wp
The WP was written by ESE based upon information from the CAFB RCRA Facility Investigations (RFI). RFI
information included sampling and analysis data characterizing surface water, surface sediments, and soils around and

beneath the subsurface solid waste management units (SWMUSs).

1.2 BACKGROUND INFORMATION
1.2.1 CAFB HISTORY

CAFB has served as an active Air Force operations and support installation for more than 50 years. Throughout base
history, numerous tasks have been performed as related to aircraft and equipment maintenance operations. These
operations were performed in various buildings and aircraft hangars equipped with surface run-off collection drains

connected to OWS and sand traps.

1.2.2 CAFB RCRA PERMIT

CAFB currently operates in compliance with the terms of a RCRA permit issued by the U.S. Environmental Protection
Agency (EPA) and enforced by the State of New Mexico, New Mexico Environment Department (NMED). A section
of this permit governs the investigationand implementation of corrective measures to remediate environmental impacts
associated with the release(s) of petroleum hydrocarbon-containing products and other chemicals potentially released

from SWMUs.

1.2.3 PRE-TREATMENT UNITS

Dozens of pre-treatmert units are operated throughout CAFB, and are most heavily utilized in the aircraft hangar and
associated maintenance areas. The units consist of OWS, drains, sand traps, USTs, leach wells, and associated
appurtenances. The OWS are considered process tanks and are used to separate solids, sludges, and petroleum products
from washwater and storm water associated with indoor and outdoor drains. The settled sludges and separated

petroleum hydrocarbon compounds are temporarily stored in the OWS and USTs and are periodically evacuated from

1
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the vessels for off-base disposal. The remaining water flows from the OWS to the CAFB sewage lagoons or, in the case

of two of the SWMUs, to two leach wells.

1.2.4 CAFB RFIs

1.2.4.1 Contents of RFIs

In response to the requirements of the RCRA permit (under which the SWMUs are regulated) which require
investigation of potential releases, USACE contracted Woodward-Clyde Consultantsand LRL Sciences, Inc. to perform
RFIs at SWMU locations and various other RCRA regulated areas throughout CAFB. The RFIs performed for CAFB
consisted of characterizingthe physical setting and extent of potential hazardous wastes associated with each SWMU.
The data were used to determine if releases occurred at SWMUs and if identified releases presented any potential risk

to human health and/or the environment.

The Woodward-Clyde RFI (1993) included screening level risk evaluations using risk-based concentrations (RBCs)
calculated as action levels as outlined in RCRA Subpart S guidance. The Woodward-Clyde RFI then recommended
either no further action or a baseline risk assessment for each SWMU. Baseline risk assessments were recommended
when concentrationsexceeded RBCs. Potential corrective measures or recommendations for further investigation were
provided. The LRL Sciences RFI (1993) included similar investigations and analyses, and a human health and
ecological risk assessment. Both the Woodward-Clyde and LRL Sciences risk evaluations were performed for the

scenario of leaving contaminated soils in place.

1.2.4.2 Potential Contaminants Identified in RFIs

Types of potential contaminants identified in the RFIs include the following parameters:

. JP-4 fuel

. Petroleum and synthetic lubricants

. Oils

. Ethylene glycol n-monobutyl ether

. PD-680 (non-chlorinated solvent)

. Aircraft cleaning compound

. Turco stripping compound

. Mirachem 100 (stripping and degreasing)
. Greases

. Other solvents

. Metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,

copper, iron, lead, manganese, mercury, nickel, selenium, silver, sodium, thallium, zinc)
. Fuels
. Dirt
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. Synthetic oil

. Paint chips

. Volatile organic compounds (VOCs)

. Semi-volatile organic compounds (SVOCs)

Table 1 summarizes RFI information on the age, size, description of construction, use, potential contaminants from its

use, maximum concentration of contaminants above the RBCs, and soil types associated with each SWMU.

1.2.4.3 Material Releases

The RFIs identified material releases at several of the SWMUs s with contaminantconcentrationsexceeding the calculated
risk-based action levels. In response to the results outlined in the RFIs, USACE is taking proactive remedial steps to
remove several of the Appendix II and I1I units, consisting of OWS, USTs, drains, sand traps, associated piping, leach

wells, and impacted soil.

1.3 SITE LOCATION AND DESCRIPTION
1.3.1 LOCATION OF CAFB
CAFB is located approximately 7 miles west of the City of Clovis, Curry County, New Mexico and is situated on

approximately 4,320 acres of land. CAFB is surrounded by irrigated farmlands and grasslands. Sheet C1 presents a
vicinity map and a location map of CAFB and the location of each unit to be removed and replaced or removed and

disposed.

1.3.2 CLIMATIC, GEOLOGIC AND HYDROLOGIC CONDITIONS

CAFB is located in a semi-arid climate which is characterized by low annual precipitation (about 16 inches per year)
and an average annual temperature of 57.4 degrees Fahrenheit(°F). The soil at CAFB consists of silty sand and clayey
sand. The soils are underlain by the Ogallala sandstone formation which serves as the shallow aquifer. Groundwater
is Jocated in excess of 200 feet BGS (Lee Wan and Associates, 1990; Woodward-Clyde, 1993; and LRL Sciences,
1993). Surface run-off in the general area of the base is to the east and southeast while surface run-off flows off the

centerline of the decommissioned runway and proposed landfarm area to the southeast and southwest.
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Table 1. SWMU Data from RFIs

: .| Maximum Concentration of Analyte Exceeding RBC!
SWMU | First : i Types and Methods of Analyte Maximum RBC .
No. Use Size and Description Use Potentna.l Contamination Detected (mg/kg) Soil Type
as Identified in the RFIs Concentration
(mg/kg)’

1 1963 |3 compartments; skimmer; X-ray of aircraft and » Metals - none 0-0.5" asphalt
700-gallon main parts; aircraft » VOCs - none 0.5-2" sand
compartment; 280 gallons oil; | maintenance * SVOCs - none 2-6' clay
reinforced concrete washwater « TPH - none 6-10" caliche and

sand

7 1943 | 3 compartments; Aircraft and aircraft » Metals - arsenic 31.8 0.04 0-0.5" asphalt
700-gallon main maintenance * VOCs - none 0.5-2" sand
compartment; 280 gallons oil; | washwater + SVOCs - none 2-6' sand and clay
skimmer; reinforced concrete * TPH - none 6-10' caliche and

sand

8 1963 |3 compartments; Aircraft washwater, Leaky joints » Metals - barium 812 600 0-0.5" asphalt
4,500-gallon main materials, supplies, * YOCs - none 0.5-4.5' sand and
compartment; 710 gallons oil; | temporary staging + SVOCs - none gravel with thin
reinforced concrete area; rainwater « TPH - none caliche layers

4.5-5.5' clay
5.5-10" caliche
and sand

9 1966 | Drain in reinforced concrete | 4 aircraft cleaned per | Before 1984, - + Metals - barium 1,380 600 0-0.5" asphalt
wash rack pad week with water and | 3,600 gallons PD-680 * YOCs - none 0.5-12' clay

aircraft cleaning and 1,700 gallons aircraft | « SVOCs - none 12-16" caliche and
compound solution cleaning compound was |+ TPH - none sand
used. 16-18" sand and
clay
Now use biodegradable 18-20" caliche
solution (5 percent by
weight ethylene glycol
n-monobutyl ether)
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Maximum Concentration of Analyte Exceeding RBC!

SWMU | First i » T Type§ and Meth(ixis of Analyte Maximum RBC .
No Use Size and Description Use Potential Contamination Detected (mg/kg) Soil Type
as Identified in the RFIs Concentration
(mg/kg)’
11 1963- | 3 compartments; Aircraft maintenance | Petroleum and synthetic |+ Metals - none 0-0.5" asphalt
1989 | 700-gallon main washwater lubricants, oils, sediment [« VOCs - none 0.5-4" sand and
compartment; 280 gallons oil; + SVOCs - none gravel
reinforced concrete » TPH - none 4-8' sand and clay
8-10" sand and
caliche
32A 1971 |2 compartments; Aircraft ground Containers of used JP-4 [« Metals - barium 1,480 600 0-0.5" asphait
300-gallon main support equipment and synthetic oil nearby; |+ VOCs - none 0.5-3" sand and
compartment; 300 gallons oil; | cleaning washwater; | UST with JP-4 nearby; + SVOCs - none gravel
reinforced concrete aerospace ground Petroleum and synthetic |+ TPH - none 3-4' sand and clay
equipment compound | lubricants, oils, sediment 4-10’ caliche,
washwater clay and sand
33B 1971 |2 compartments; Aircraft maintenance | Petroleum and synthetic |« Metals 0-0.5" asphalt
584-gallon main washwater; aerospace | lubricants, oils, sediment | - arsenic 324 %83 gj‘g, z::g and clay
compartment; 140 gallons oil; | ground equipment - barium 1,130 40 (chromium V1) | 4.5-6" caliche
reinforced concrete compound washwater - chromium 53.5 (otat chromium) 6-8' sand and clay
» VOCs - none 8-10" sand and caliche
« SVOCs - none
» TPH - none
38 1971 3 compartments; Wheel and tire shop; PD-680, Turco stripping » Metals - none 0-0.5" asphalt
584-gallon main compartment; aircraft maintenance bay compound (50 percent * VOCs - none 0.5-3" sand and gravel
140 gallons oil; reinforced concrete washwater tetrachloroethylene) *» SVOCs - none 3-5" sand and clay
Mirachem-100 -- all used for » TPH - none 5-10" caliche, sand,
stripping and degreasing; and clay layers
petroleum and synthetic
lubricants, oils
39 1971 2 compartments; Aircraft maintenance Petroleum and synthetic * Metals - barium 2,200 600 0-0.5" asphalt
584-gallon main compartment; washwater; previously lubricants, oils, sediment * VOCs - none 0.5-1" sand
140 gallons oil; reinforced concrete served munitions facility * SVOCs - none 1-1.5" gravel
* TPH - none 1.5-3" sand and clay

3-7' sand, clay, and
caliche
7-10" caliche and clay
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Maximum Concentration of Analyte Exceeding RBC!

Types-and Mcthods of

SWMU | First . s . it Analyte Maximum RBC :
Size and Description Use Potential Contamination D Soil Type
No. Use o e etected (mg/kg)
as Identified in the RFIs Concentration
’ (mg/kg)’
46 1969 560-gailon main compartment; Aircraft maintenance Petroleum and synthetic * Metals 0.5-8' sandy clay with
135 gallons oil; reinforced concrete; washwater lubricants, oils, fuels, greases, - antimony 6.7 3 trace gravel
7 feet by 9 feet by 7.5 feet deep solvents, metals - barium 1,290 600
* VOCs - none
* SVOCs - none
* TPH - none
47 1982 OWS is metal lined or metal box; Personal vehicle Petroleum and synthetic *» Metals - none 0.5-4.5" sandy-silty
50-gallon main compartment; maintenance washwater lubricants, oils, fuels, greases, * VOCs - none clay caliche
50 gallons oil; 1 foot by 2.5 feet by (engine/autowash and prep | solvents, paint chips, metals » SVOCs - none
<10 feet deep; stall) * TPH - none
sand trap is reinforced concrete;
200 gallons; 4 feet by 5 feet by 4 feet
deep
51 1968 OWS has 2 compartments; Light vehicle maintenance Petroleum and synthetic + Metals - barium 1,370 600 0.5-2.5" sandy clay
100 gallons; 5.5 feet deep; reinforced | washwater lubricants, oils, fuels, greases, |« VOCs - none 2.5-10" sandy clay
concrete solvents, metals + SVOCs with trace gravel
Sand Trap: 1000gal; reinforced - benzo(a)anthracene 0.6 0.07
concrete; inside Bldg - benzo(a)pyrene 0.83 0.01
- benzo(b)fluoranthene 1.7 0.07
- indeno(1,2,3-cd)pyrene 0.51 0.04
» TPH? 3,150 1,000
57 1965 OWS has 2 compartments; Heavy vehicle maintenance | Petroleum and synthetic » Metals - none 0.5-4.5' sandy clay
500 gallons; 5 feet by 6.5 feet by washwater lubricants, oils, fuels, greases, * VOCs - none 4.5-10 sandy clay
6 feet deep; reinforced concrete solvents, metals + SVOCs - none with trace gravel
* TPH - none
61 ? Sand traps are 380 gallons each; Motor vehicle washwater Petroleum and synthetic *» Metals - barium 727 600 0.5-7" sandy clay
3 feet by 3 feet by <10 feet expected lubricants, oils, fuels, greases, ]+ VOCs - none 7-10" sandy clay with
depth; reinforced concrete solvents, metals » SVOCs - none trace gravel
* TPH - none
62 » Metals - none

» VOCs - none
* SVOCs - none
» TPH - none
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Maximum Concentration of Analyte Exceeding RBC!

Types and Methods, of

SWMU | First : . . Gy Analyte Maximum RBC
Size and Description Use Potential Contamination D Soil Type
No. Use . NG etected (mgrkg)
as Identified in the RFIs Concentration
(mg/kg)’
63 ? OWS (sand trap) is 1,675 gallons; Motor vehicle washwater Petroleum and synthetic » Metals - barium 751 600 0.5-7' sandy clay
5 feet by 10 feet by <10 feet deep lubricants, oils, fuels, greases, |+ VOCs - none 7-10" sandy clay with
expected; reinforced concrete solvents, metals *« SVOCs trace gravel
- benzo(a)anthracene 1 0.07
- benzo(a)pyrene 0.9 0.01
- benzo(b)fluoranthene 1.8 0.07
- indeno(1,2,3-cd)pyrene 0.4 0.04
* TPH - none
70 1958 OWS is steel; 2 compartments; JP-4 fuel truck maintenance | JP-4 fuel, petroleum and » Metals - antimony 14.3 3 Fill layer
50-gallons; 1.5 feet by 2 feet by operations washwater and synthetic lubricants, oils, * VOCs Clayey silt with calcic
6 feet deep floor drainage greases, solvents, fuels, metals - benzene 75 2 content increasing with
220-gallon oil storage tank (UST); - methylene chloride* 45 9 depth (no depth data
4 feet by 7 feet by 7 feet deep * SVOCs given)
Leach well is 7 feet north (5-foot - benzo(a)anthracene 0.32 0.07
diameter, 5-foot deep, gravel-filled - benzo(a)pyrene 0.29 0.01
leach well) - benzo(b)fluoranthene 0.54 0.07
- indeno(1,2,3-cd)pyrene 0.14 0.04
» TPH 28,900 1,000
92 1957- | OWS has 2 compartments; Aircraft maintenance JP-4 fuel, petroleum and » Metals - lead® 502 500-1,000 0-6' no data given
1988 4 feet by 6 feet by < 10 feet expected | washwater synthetic lubricants, oils, * VOCs - none 6-8' gravel
depth greases, solvents, metals » SVOCs 8-28' sandy clay
UST is a 100-gallon oil storage tank - benzo(a)anthracene 0.8 0.07 28-47' no data given
Leach well is located 40 feet south of - benzo(a)pyrene 0.94 0.01 47-60" caliche
OwWS - benzo(b)fluoranthene 2.1 0.07
- indeno(1,2,3-cd)pyrene 0.47 0.04
» TPH - none
94 1960- OWS is 1,700 galions; OWS was used for personal | Lubricants, oils, fuels, greases, | » Metals 0.5-4" silt/clay
1988 5 feet by 10 feet by <10 feet vehicle washing washwater | solvents, metals - antimony 10.6 3 4-10' clay
expected depth - barium 1,640 600
2 sand traps are 3.5 feet by 8 feet by - beryllium 0.88 0.02
<10 feet expected depth each » VOCs - none
(OWS is actually a sand trap) » SVOCs
- benzo(a)anthracene 0.23 0.07
- benzo(a)pyrene 0.34 0.01
- benzo(b)fluoranthene 0.55 0.07
- indeno(1,2,3-cd)pyrene 0.14 0.04
+ TPH 3,600 1,000
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! risk-based concentration (Woodward-Clyde, 1993)

* milligrams per kilogram

* New Mexico Environment Department recommended soil cleanup level

* qualified as laboratory contaminant

> EPA recommends an allowable concentration of 500-1,000 mg/kg for residential soils established by the EPA's
IUBK Lead Model (EPA, 1990)

1.4 REMEDIAL APPROACH
1.4.1 SOIL REMEDIATION

Based on information presented in the Woodward-Clyde and LRL Sciences, Inc. RFI reports and on information
gathered during ESE site visits, approximately 2,400 cubic yards of impacted soil are estimated to require removal
and remediation during the excavation, removal and disposal of the designated units. Table 2 presents the Preliminary
Remediation Goals (PRGs) for soil associated with the units being removed. PRGs refers to the analyte level in the

soil at each SWMU site at which the soil will be removed from the ground during removal of OWS, sand trap, etc.

Soils that fail to meet the PRGs for TPH and BTEX, and also meet the RCRA hazardous waste criteria with respect to
metals, shall be disposed of in a RCRA hazardous waste landfill. Soils that fail to meet the PRGs for TPH and BTEX,
but are not RCRA hazardous wastes with respect to metals, may be landfarmed or disposed of at an offsite facility that
is in compliance with all federal, state, and local regulations with respect to the disposal of petroleum contaminated
soils. Once landfarmed soils have been remediatedto at or below the PRGs for TPH at 100 ppm and BTEX at 50 ppm,
those soils will be placed in the construction debris landfill at Cannon AF B, or may be used as cover material at Landfill
25/SWMU 97, if the soils can be placed in distinct areas or cells that can be surveyed and documented for future

reference.

1.4.2 DISPOSAL ACTIVITIES

The contractor shall dispose of the units, associated appurtenances and debris according to federal, state, and local
regulations at an offsite disposal facility. The soils impacted above action levels will be removed from unit locations,
and the excavations will be backfilled with clean material. The approach to remediating the petroleum hydrocarbon
impacted soils may include transport to the landfarm facility followed by landfarming operations and maintenance
(O&M) procedures or other appropriate methods for soil remediation based on the amount and type of contaminated
soil. Replacement OWS will be installed at the locations shown on Sheet C1, and the sanitary sewer lines will be

reconnected or grout plugged in other locations, specified in this WP, where no new OWS will be installed.

1.5 WORK PLAN OBJECTIVES

The objective of this WP is to provide the following information to the construction contractor:
. Background information and site history

. Existing site conditions
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. Scope of the contractor's work

. Approaches for the removal, disposal, and, as designated, replacement of each unit
. Approaches for landfarm operations and maintenance

. Sampling and Analysis Plan (SAP)

. Quality Assurance/Quality Control (QA/QC) Plan

. Construction management organization

. Construction contingency procedures

. Construction schedule

. Site-Specific Health and Safety Plan (HASP)

Table 2. Preliminary remediation goals for Soil Associated with USTs and Non-UST Units

ANALYTE PRG Confirmatory Test Method
TPH (Total Petroleum Hydrocarbons) 100 mg/kg 8015 Modified
BTEX (Benzene, Toluene, Ethylbenzene, Xylene) 50 mg/kg EPA 8020

10




CAFB Appendix II & III SWMUs
Interim Corrective Action Workplan
February 13, 1997

2.0 EXISTING SITE CONDITIONS

2.1 EXISTING SITE CONDITIONS

The locations of the units to be removed and utilities were hand-marked on utility maps, and are presented on design
plans and details. The contractor shall be responsible for all utility location and field verification of existing conditions
prior to commencement of work activities. Sheets C3 through C7 present base maps of each SWMU location with
known utility locations, removal unit location, and pavement information. A brief summary of site-specific

information for each unit is provided herein, with a reference to the applicable SWMU asbuilt drawings.

2.2 SWMU #1. BUILDING #119 - REMOVE & DISPOSE

. Protect High Pressure water line (for fire suppression) within 1' of SE wall of OWS.

. Remove & Dispose OWS (5'-10"x1 I'-10"x9'-6"deep) as below. Cap inlet & outlet lines.

. If preliminary excavation reveals that the unit cannont be removed in its entirety, then a partial removal of
the unit may be accomplished, provided that soil samples are taken from beneath the unit. The vertical walls
of the OWS shall be cleaned and may be left in place from 2' below ground surface to bottom of wall.

. Underground electrical conduit from 80'light pole to Building #119 is located between OWS and flight line.

. See Asbuilts: AW-71-16-01, Plate 5.

2.3 SWMU #7, BUILDING #129 - REMOVE & DISPOSE RECONNECT LINE
. ALL EXCAVATION MUST BE DONE BY HAND due to proximity of High voltage electricity

building for airfield lighting located just north of OWS; and Underground telephone and high voltage
utility lines .
. Remove OWS (approx. 5'x8'x9'deep, or larger) located at rear of Bldg. 129; and reconnect sewer line.
. Lid of OWS partially covered by asphalt pavement.
. See Asbuilts: 2153.04, Sheet 4.

2.4 SWMU #8. BUILDING #165 - REMOVE & DISPOSE

. Remove OWS (approx. 20'-8"x1 1'-2"x9'-7"deep) located in grassy area adjacent to washrack. Protect
shallow sprinkler lines. Reseed excavated/disturbed area.

. Remove 8" drain line to washrack drain (SWMU 9)and investigate soils.

. See Asbuilts: AS-BLT-AW-71-07-01, Sheet 1, Plate 5; AW-36-36-01, Sheet 1, Plate 4; AW-71-08-28,
Plate 2; AW-16-01-26, Sheet 1, Plate 3.

11
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2.5 SWMU #9. BUILDING #165 - REMOVE. REPLACE & Reconnect

Remove DRAIN (approx. 4'x5'x5'deep drop inlet); investigate excavation for contamination; replace with
new drain of equivalent size/capacity.

Reconnect existing line to drop inlet to rear of washrack.

Remove 8" drain line to SWMU 8. Concrete panels of washrack above 8" drain line must be cut,
removed and replaced from existing joint toexisting joint (see Asbuilts AW-36-36-01, Plate 4; AW-71-
08-28, Plate 2; and AW-16-01-26, Plate 3). Match existing concrete pavement & joints.

Reconnect new drop inlet to drain line running to rear of washrack

See Asbuilts: Same as SWMU 8, above.

2.6 SWMU #11, BUILDING #170 - REMOVE & DISPOSE

Remove & dispose OWS (approx. 5'x8'x9'deep, or larger) located at rear of Bldg. 170; and reconnect
sewer line.

Subsurface high voltage electrical and sanitary sewer lines are located in vicinity.

Concrete pad adjacent to building with heating, ventilation, and air-conditioning (HVAC) unit and
multiple antennae are located approximately 1%; feet from the OWS and will require temporary
relocation. Contractor will coordinate work with building occupants and relocate HVAC and antennae
during the removal activities at that site.

See Asbuilts: Same as SWMU 7, above (2153.04, Sheet 4).

2.7 SWMU #32a, BUILDING #186 - REMOVE & REPLACE

Remove & Replace OWS (approx. 6'x6'x6'-9"deep). Concrete tarmac within 5 feet of OWS.

High voltage manhole and subsurface electrical lines located approximately 10 feet from OWS lid and
along fence.

Aboveground storage tanks located to east of OWS.

Electric line located north of pump island.

Other utilities located in subsurface to south of OWS.

Fuel pump island overhead canopy located approximately 10 feet from OWS.

Contractor may encounter petroleum hydrocarbon impacted soil associated with gas pump USTs {which
were removed/replaced); contractor is to excavate impacted soil per Contracting Officer Representative
(COR) directive only.

See Asbuilts: 1436.02, Sheet 2; 1436.04, Sheet 3.

12
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2.8 SWMU #33b. BUILDING #186 - REMOVE & DISPOSE

Remove & Dispose OWS (approx. 6'x6'x6'-9"deep).

Remove and cap 4" outlet line from OWS to sewer.

Grout inlet drain lines from OWS to Bldg 186 drains (pump grout from lowest point).

OWS located approximately 12 feet from west corner of building and approximately 6 inches above the
surrounding asphalt pavement (concrete pavement adjacent to south edge).

Overhead utility lines located approximately 30 feet above OWS.

Abandoned gas line located directly beneath the OWS and in proximity to subsurface water, telephone,
and sanitary sewer lines.

See Asbuilts: 2153.05, Sheet 5.

2.9 SWMU #38. BUILDING #194 - REMOVE & DISPOSE, RECONNECT LINE

2.10

2.11

Remove & Dispose OWS (approx. 7'x9'x10'-8"deep). Reconnect sewer line. Airfield concrete pavement
located within 9'of OWS.

Protected by bollard located approximately 4 feet from east corner of building.

General area used for drum storage. The contractor shall coordinate temporary relocation of drums with
the COR.

Overhead hot water line located approx. 15" above ground surface between the north ends of

Buildings #194 and #195 appears to be over the only entrance for construction equipment to the OWS
removal area.

Subsurface electrical line located directly beneath the OWS.

See Asbuilts: AW-71-08-43, Sheet 1, Plate 4.

SWMU #39, BUILDING #195 - REMOVE & DISPOSE, RECONNECT LINE

Remove & Dispose OWS (approx. 7'x9'x7'-2"deep); reconnect 6" sewer line.
Airfield concrete pavement within 9'.
Subsurface storm sewer, water and gas lines in vicinity.

See Asbuilts: AW-71-08-43, Sheet 1, Plate 4.

SWMU #46. BUILDING #196 - REMOVE & DISPOSE, RECONNECT LINE

Remove & Dispose OWS (approx. 7'x9'x7'-2"deep)as indicated below; reconnect 6" sewer line.
Clean OWS and drill thru bottom to test soils beneath OWS. Collect soil samples from all six sides of

OWS. At direction of COR, abandon in place removing only the top two feet of sidewalls,

13
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80" airfield light pole with circular concrete foundation (11'deep) located within 10 inches of north edge
of OWS.

If significant contamination warrants removal of OWS, the Contractor's Professional Engineer shall
analyze and provide recommendations to USACE for shoring and bracing of the light pole foundation
prior to removal.

Airfield concrete pavement within 9'.

Subsurface gas and water lines in vicinity.

See Asbuilts: AW-71-08-43, Sheet 1, Plate 4.

2.12 SWMU #47. BUILDING #494 - REMOVE & REPLACE OWS AND REMOVE & DISPOSE SAND TRAP

RE-ROUTE LINE

SWMU consists of one OWS and one SAND TRAP.

Remove & Dispose SAND TRAP (approx.4'x5'x5'deep) located in an unpaved area, reconnect line.
Replace curb & gutter to match existing.

Remove OWS (approx. 3'x3'x3'deep, metal box) located in front of building, reconnect line.

Replace OWS downstream of both reconnected lines and in-line with existing 6" sewer line as shown.
Removal & Replacement OWS locations are near entrance to Bldg. 494. Contractor must provide
adequate safety measures to protect pedestrian and vehicular traffic incidental to the site.

Multiple subsurface utility lines located in vicinity of OWS.

Utility transformer box, gas pressure regulator, trees and shrubs, and multiple subsurface utility lines
located adjacent to SAND TRAP.

See CAFB Asbuilts: "Automotive Hobby Shop - Utility Plan § Detaails"; and 2287.03, Sheet 3.

2.13 SWMU #51, BUILDING #375 - REMOVE & REPLACE

Remove SAND TRAP/SUMP (approx. 2'x9'x7'-4"deep), located inside Bldg. 375. 9" wall is integral
with building stemwall. Saw cut floor approx. 5'x14'x5'; remove bottom and 3 walls of the vault leaving
intact the foundation wall; reconnect drain line thru vault to replacement OWS; backfill vault; replace
floor to existing grades and depth of concrete. Dowel joint per asbuilt detail (see Dwg. AW-35-02-05,
Sht. 7). The associated vents shall also be removed and the roof patched.

Remove OWS (approx. 3'-1"x2'-8"x4'deep), located outside Bldg. 375.

Replace OWS outside.

Multiple subsurface utility lines located in vicinity of OWS.

14
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. OWS located near door of Bldg. 375; Contractor shall verify that this door is locked during construction
activities for safety reasons.

. See CAFB Asbuilts: AW-35-02-05, Sheet 7, Plate 12.

2.14 SWMU #57. BUILDING #379 - REMOVE & REPLACE

. SAND-TRAP (approx. 5'x6.5'x6' deep), located in an area covered by asphalt pavement.
. SAND-TRAP is within a few feet of the building and concrete access ramp and garage door, protected by
bollards. Contractor shall verify that this door is locked during construction activities for safety reasons.

. See CAFB Asbuilts: AS-BLT-35-02-04, Sheet 12, Plate 15.

2.15 SWMUS #61. #62. AND #63. PAD 5077 - REMOVE & DISPOSE
. This site should be sceduled for construction FIRST.
. SWMUs 61 & 62 are SAND TRAPS (ea. approx 3.5'x7'x4'-6"deep) located in concrete washrack.

Remove and dispose all concrete; do not replace washrack. Recompact area to 95%.
. Overhead electrical line within 30 feet of OWS.
. Subsurface water line may be beneath SWMU 62; gas and sanitary sewer lines in vicinity of OWS.
. Remove SWMU 63 OWS; backfill & compact to grade; no reseeding necessary.
. See CAFB Asbuilts: 2153.06, Sheet 6.

2.16 SWMU #70, BUILDING #326 - REMOVE & DISPOSE
. OWS (approx. 18"x24"x6'deep) filled with sand.

. UST (approx. 30"diameter x 6'long), buried approx. 7' below ground surface; filled with sand.

. OWS, UST, associated piping, 3 gas vents on wall of building, and impacted soil shall be removed, drain
lines capped. Reseed OWS excavation area. Remove and replace approx. 30' of concrete sidewalk
adjacent to UST.

. Protect existing Leach well, bioventing system and associated PVC lines.

. See CAFB Asbuilts: AW-35-02-03, Sheet 7, Plate 9; and 1009.1, Sheet 1.

2.17 SWMU #92, FORMER BUILDING #5120 - REMOVE & DISPOSE
. SWMU consists of an OWS, UST, LEACH WELL, and associated piping located in unpaved area.

. OWS (approx. 5'-9" depth, 1000 gal), vent and piping removed, area to be reseeded.

15
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. UST (approx. 1250 gal), vent and piping removed, area to be reseeded.

. Multiple subsurface utility lines nearby.

. 40' drain line (4" min.) from OWS to LEACH WELL, LEACH WELL (min. 6" pipe, 6'-9" depth) and
impacted soil & gravels shall be removed, area to be reseeded.

. See CAFB Asbuilts: 60-09-01, Sheet 10.

2.18 SWMU #94. PAD #5144 - REMOVE & DISPOSE, RECONNECT LINE AT OWS AND REMOVE &
DISPOSE SAND TRAPS

. SCHEDULE THIS SITE FOR CONSTRUCTION LAST

. SWMU consists of one OWS and two SAND TRAPS.

. 2 SAND TRAPS (ea. approx. 3.5'x7-3"x4'deep) located on concrete washrack, both filled with concrete.

. Remove OWS (approx. 6'x11'x5.5'deep) located in a grassy area and cap drain lines. Contractor shall
reseed excavated/backfilled area.

. Multiple subsurface utility lines in vicinity.

. Locked storage unit and metal building located on concrete washrack. The Government shall relocate
the locked storage unit prior to removal activities.

. Contractor shall resite the metal building and its power source on a new concrete pad adjacent to the
building's present location, as directed by the COR.

. Contractor shall remove the concrete washrack, the SAND TRAPS and associated piping.

16
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3.0 SCOPE OF CONSTRUCTION CONTRACTOR'S WORK

3.1 GENERAL CONTRACTOR REQUIREMENTS

The construction contractor shall be responsible for completion of all activities outlined in this WP. The contractor

shall observe and comply with methodologies and specifications described within this plan, although the contractor

shall utilize experience, technical knowledge, and professional judgement in performance of these activities.

3.2 DOCUMENT REVIEW

The contractor shall review the WP, construction specifications and drawings. The contractor shall meet with

USACE at a preconstruction conference at CAFB and discuss the WP, specifications, drawings, and information

submitted by the contractor to USACE. Review of the referenced RFI reports is recommended. A synopsis of the

RFIs is presented in Section 1.0. The following documents are part of this WP, by reference:

M

()

3)

@

&)
(6)

)

NMED Underground Storage Tank Regulations and UST Soil/Water Sampling and Disposal Guidelines,
revised April 1995 (Appendix B)

Removal and Disposal of Used Underground Petroleum Storage Tanks, American Petroleum Institute
(API) Recommended Practice 1604, Second Edition, December 1987 and Supplement, dated March 6,
1989 (Appendix C)

Removal of Underground Storage Tanks (USTs), USACE, EM 1110-3-178, August 31, 1993
(Appendix D)

Chemical Data Quality Management (CDQM) for Petroleum Storage Tank Remediation Projects,
USACE, December 1990 (Appendix E)

CDQM for Hazardous Waste Remedial Activities, USACE, October 1, 1990 (Appendix F)

Draft Appendix II, RCRA Facility Investigation RFI Report, Volume 1, Project No. CZQZ 909012,
1993, LRL Sciences, Inc.

RCRA Facility Investigation, Appendix 111, SWMUs - Phase I, Woodward-Clyde, November 1993

The contractor shall review the HASP, presented in Appendix A, and select a Site Safety and Health Officer

(SSHO) for the project. The contractor shall consult with the COR to determine which piping systems will be

reconnected and which will be grout plugged.

3.3 SITE RECONNAISSANCE
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Prior to commencing field construction and removal operations, the contractor shall be responsible for reviewing
and understanding the contract design drawings, details, and marked-up utility location maps. These plans and
drawings shall be used by the contractor to aid in preparation of the bid and mobilization and demobilization
approaches. The contractor shall be responsible for field verification and marking of utility lines and for field
confirmation of existing site conditions at removal units and any proposed site of any on-base soil treatment facility.
Any unexpected conditions encountered, such as unmapped utility lines, man-made subsurface structures or wastes,
shall be reported immediately to the COR. Work shall be suspended until a decision has been made by the COR and
the contractor ensuring a suitable and safe course of action has been established. Work will not commence prior to
locking out and tagging out of active utilities as per the site-specific HASP. The contractor shall not enter any

buildings or cross the "red line" at any time or place without the direct approval of the COR.

3.4 CONSTRUCTION EQUIPMENT AND SCHEDULE SUBMITTAL

The contractor shall submit a plan for treatment of excavated contaminated soils at each SWMU site. This plan will
describe how materials will be disposed and how the disposal of the materials will be manifested. The plan shall be
submitted after the pre-construction conference. The contractor shall prepare and submit a list of construction

equipment and a firm schedule to perform the construction.

The contractor shall provide for safe conduct of the work, including the provision of necessary supports, lateral
bracing and shoring designed by a qualified Professional Engineer, careful removal and disposition of materials
specified for salvage, protection of property which is to remain undisturbed, coordination with other work in
progress, and timely reconnection of utility services. The contractor shall provide a detailed description of the
selected equipment to be used for each removal operation, location of work areas, the sequence of operations,
illustration of haul roads, demolition procedures, and the safety precautions to be implemented to protect personnel
and property. The equipment list, work schedule, dates of interpreted utility services, and other required submittals

shall be submitted to USACE according to the specifications.

3.5 SUBSURFACE EXPLORATION PLAN
3.5.1 GENERAL INFORMATION

The RFI reports provide limited subsurface contaminant characterizations for each unit location. Section 1.2:4
summarizes the known conditions at each SWMU, based on the RFIs. The subsurface has not been fully
characterized, and assumptions have been made based on data contained in the RFIs regarding the amounts of

impacted soil requiring removal and treatment. During actual unit removal and excavation operations, the
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contractor may encounter contamination beyond the vertical and lateral extent as approximately delineated by the
RF1 reports. If removal operations result in excavating near buildings, roads, or other structures, the contractor shall
discuss his/her approach in protecting such structures and obtain COR approval prior to proceeding with excavation

activities next to the structures.

3.5.2 VERTICAL LIMITS OF EXCAVATION

If contractor reaches the maximum vertical excavation depths according to the contract and impacted soils above the
PRGs remain, the contractor shall discuss options with the COR. The contractor shall use drilling and exploration
methods described in EM 1110-3-178, Chapter 5, provided in Appendix D; CDQM for Petroleum Storage Tank
Remediation Projects (USACE, 1990), provided in Appendix E; and Monitor Well Design, Installation and
Documentation at Hazardous and/or Toxic Waste Sites, EM 1110-1-4000 (USACE, August 31, 1994), as
appropriate, or use geoprobe methods to sample and test soil to further characterize and delineate impacted soils. If
directed by the COR, up to four borings or geoprobe holes shall be drilled around the excavation to delineate the
vertical extent of contamination above action levels. Borings or geoprobe holes drilled to locate the vertical extent
of contamination shall be located at least a distance equal to the drill rig's width away from the excavation for the
safety of drilling and sampling personnel with the provision that excavation slopes are sloped in accordance with
Occupational Safety and Health Administration (OSHA) § 1926.650 Subpart P-Excavations. Appendix G provides

a copy of the excavation standard.

3.5.3 BORINGS FOR VERTICAL LIMITS OF EXCAVATION

Borings shall be drilled with hollow-stem augers. Augers and drill rods shall be cleaned between borings using
either steam or pressurized water. Soil samples shall be obtained with a continuous split barrel sampler or standard
split-spoon sampler advanced by driving with a 140-pound hammer falling 30 inches. Penetration resistance of the
samplers shall be recorded in blows per 6 inches. Soil shall be sampled at 5-foot intervals or at intervals requested

by the COR.

The auger advance method of geoprobe holes shall be used if the geoprobe method is more practical than borings.

A sleeve shall be used to collect samples and to avoid smearing.

Soil samples shall be collected and field screened, and QA/QC procedures shall be employed as provided in the
SAP and QA/QC Plan portions of this WP. Borings or geoprobe holes shall be advanced to a depth at which the
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COR determines that screening levels are below the PRGs. Soil samples shall be submitted to the approved

analytical laboratory as described in the SAP.

3.5.4 LATERAL LIMITS OF EXCAVATION

If the lateral extent of the contamination appears to extend more than the horizontal distance designated in the
contract from any portion of the unit to be removed (e.g., 2 feet laterally from a leach well, UST, piping, etc.), the
COR shall'be notified by the contractor. Borings or geoprobe holes to delineate the lateral extent of the
contamination shall then be drilled, with the approval of the COR. Borings or geoprobe holes shall be located at
least a distance equal to the drill rig's width away from the excavation with the provision that excavation slepes are
sloped in accordance with OSHA § 1926.650 Subpart P-Excavations. Drilling and sampling activities shall be

performed as described above for borings drilled to delineate the vertical extent of contamination.
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3.6 REMOVAL OF UNITS AND CONTAMINATED SOIL
3.6.1 GENERAL INFORMATION

Unit removal procedures shall be performed according to the WP, specifications, drawings, and according to all

applicable federal, state, and local regulations. Removal activities at each SWMU site shall be scheduled and
accomplished so that interruption of sewer service shall be limited to a maximum of ten days. Locations which
have been designated for OWS replacement can exceed this ten-day limit. Sites with a greater potential for large
quantities of soil with concentrations above the action level shall be excavated first to provide a more accurate

estimate of total treatment quantities.

Existing utilities shall be protected during the work. The contractor shall verify the locations of utilities prior to the
work and coordinate the work with the utility companies affected. The contractor shall not commence work next to

adjacent utilities until energized and pressurized utilities are locked and tagged out.

3.6.2 REMOVAL OF OWS, SAND TRAPS, DRAINS, USTS, PIPING AND CONTAMINATED SOIL
The following general approaches shall be used by the contractor for the routine removal of OWS, sand traps,
drains, USTs, piping and associated contaminated soil, with the exception of the units listed separately. The

contractor shall comply with Specification 02075 during the removal of units.

3.6.2.1 Review of HASP and Other Regulatory Requirements
3.6.2.1.1 HASP Review

The contractor shall review the HASP, provided in Appendix A, immediately prior to the removal operations. All

other requirements of the HASP prior to and during the work shall be performed by the contractor.

3.6.2.1.2 NMED Regulations Review

The contractor shall comply with NMED Underground Storage Tank Regulations presented in Appendix B.
According to the regulations, discovered releases from a UST and actions taken to mitigate immediate damage from
the spill must be reported to the NMED UST Division by telephone within 24 hours of discovery. The contractor
shall notify the COR immediately upon discovery of a release, and the COR will contact the NMED UST Division
within the time limit specified. The COR will be responsible for orally reporting remedial action to NMED within
72 hours of discovery. This oral summary will be followed by a written report to be submitted within 7 days of

discovery.
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3.6.2.1.3 OSHA Regulations Review
The contractor shall review OSHA 1926.650 Subpart P-Excavations and perform work according to the

requirements of the standard, which is presented in Appendix G.

3.6.2.1.4 API Guidance Review

The contractor shall review and comply with the API Removal and Disposal of Used Underground Petroleum
Storage Tanks, Second Edition, December 1987 and Supplement, dated March 6, 1989, pages 1 through 9,
presented in Appendix C. These standard procedures shall be used to remove not only USTs, but also OWS, sand

traps, leach wells, piping and associated appurtenances, where the procedures are appropriate.

3.6.2.1.5 USACE Guidance Review

The contractor shall review and comply with the USACE Removal of Underground Storage Tanks (USTs),

EM 1110-3-178, August 31, 1993, presented in Appendix D. If any of the procedures in EM 1110-3-178 or any
other guidance document conflict with the procedures provided by the NMED UST regulations, the procedures in
the NMED UST regulations shall be used. These standard procedures shall be used to remove not only USTs, but

also OWS, sand traps, leach wells, piping and associated appurtenances, where the procedures are appropriate.

3.6.2.1.6 Fire Department Contacts
The contractor shall notify the local and/or CAFB fire departments to allow them to be present during the unit
excavation according to the requirements of EM 1110-3-178 and API guidelines. The contractor shall obtain a tank

removal permit from the local and/or CAFB fire departments prior to removal activities.

3.6.2.2 Check for Flammability and Combustibility

The contractor shall eliminate all potential sources of ignition from the area, prevent the discharge of static
electricity during venting of flammable vapors and prevent the accumulation of vapors at ground level. A
combustible gas indicator (CGI) shall be used to check for hazardous vapor concentrations throughout the removal
process. Explosion-proof electrical equipment shall be used in the area by the contractor. The contractor shall
follow the API procedures for Removal and Disposal of Used Underground Petroleum Storage Tanks, pages 2

and 7, in Appendix C. The contractor shall follow procedures for CGI monitoring presented in EM 1110-3-178,
Chapter 10, in Appendix D.

3.6.2.3 Pump Out Fluids from the Unit
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The contractor shall drain piping into the unit, being careful to avoid any spillage. The residues and liquids shall be
pumped from the unit using explosion-proof or air-driven pumps. The vacuum truck operation area shall be vapor-
free, upwind from the tank and outside of the path of probable vapor travel. Fluids and sludges from USTs and
other units to be removed shall be sampled and tested prior to the removal of fluids and sludges from the units.
Fluids and sludges shall be sampled, placed in bottles, preserved, and tested according to CDQM for Petroleum
Storage Tank Remediation Projects, pages 3-10 through 3-24, in Appendix E. All liquids and residues removed
from the unit should be handled in accordance with the product and sludge removal procedures in EM 1110-3-178,
Chapters 12 and 14, respectively, in Appendix D. The contractor shall follow the procedures in general accordance
with, but not limited to, API procedures for Removal and Disposal of Used Underground Petroleum Storage Tanks,

pages 3 through 3, in Appendix C.

3.6.2.4 Purge the Unit
The contractor shall vent all vapors from the unit at a minimum height of 12 feet above grade and 3 feet above any

adjacent roof lines until the unit is purged of flammable vapors. Flammable and combustible vapors may be purged
with an inert gas such as carbon dioxide or nitrogen or with dry ice. The contractor shall follow the procedures in
general accordance with, but not limited to, the API procedures for Removal and Disposal of Used Underground

Petroleum Storage Tanks, pages 5 through 7, in Appendix C.

3.6.2.5 Remove Asphalt or Concrete Pavement

The contractor shall employ a method of removing asphalt or concrete pavement above or around the unit which
produces the least damage to surrounding pavement and results in the least disturbance to nearby base personnel.
Jackhammering out or sawcutting asphalt and concrete pavements is recommended, based on general conditions.

The contractor shall comply with removal requirements presented in Specifications 02050 and 02575.

3.6.2.6 Dispose of Pavement

The contractor shall brush off or otherwise clean off any attached soil clinging to the concrete or asphalt pavement.
Concrete and asphalt pavement waste materials will be visually inspected and photoionization detector (PID)/flame
ionization detector (FID) screening will be implemented to screen for contamination prior to disposal offsite. The
broken pavement shall be loaded into haul trucks and disposed of in a licensed municipal landfill which receives
such construction waste materials. If debris cannot be successfully cleaned according to high PID/FID screening,

the contractor shall either place the debris in an area on CAFB designated by the COR, or the contractor shall
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transport the debris to an approved offsite disposal site permitted to accept the waste materials. The contractor shall

be responsible for any documentation necessary to dispose of the pavement.

3.6.2.7 Excavate Soil Surrounding the Designated Unit

The contractor shall use a combination of procedures to excavate soil surrounding the unit to allow the removal of
the unit. A backhoe and hand tools are recommended to excavate soil surrounding the unit. The contractor shall
consult a Professional Engineer (PE), with a specialty in Civil foundation engineering and registered in the State of
New Mexico, to verify those excavation locations where structural foundations are in jeopardy due to the OWS
removal. The PE shall specify excavation depths, and shoring and bracing requirements. General procedures
presented in EM 1110-3-178, Chapter 15, in Appendix D, shall be followed by the contractor. Compacted soil

berms shall be constructed by the contractor around each excavation to divert site run-on and trap run-off.

3.6.2.8 Field Screening of Soil Around Unit

The contractor shall be alert to soil staining and petroleum hydrocarbon odors at all times to help identify the
presence of petroleum hydrocarbon contamination. The contractor shall use field screening methods according to
NMED UST Soil/Water Sampling and Disposal Guidelines, page 4, presented in Appendix B, and as described in
the SAP. Soil with field screening levels corresponding to an analytical laboratory concentration of 100 ppm TPH

or above shall be excavated and removed for treatment and /or disposal.

3.6.2.9 Loading Soil

The contractor shall load soil with concentrations above the PRGs, as defined in Section 3. 13, into end-dump haul
trucks. The contractor shall weigh the loaded end-dump haul trucks enroute to the treatment and/or disposal facility
for payment purposes. The contractor shall use the designated haul routes on Sheet C1 within CAFB. The soil shall
be stockpiled near the excavation in an area designated by the COR prior to getting soil sample test results, if
necessary. Soil that is visibly saturated with petroleum hydrocarbons will be stockpiled separately. The stockpile
area shall be lined with and covered by an impermeable liner. The impermeable liner shall be anchored to resist
wind uplift. The lined area shall have a surrounding berm to divert site run-on and to trap run-off of any

precipitation. Compacted soil berms shall be constructed according to Specification 02071.

3.6.2.10 Stockpiling of Clean Soil
The contractor shall stockpile soil with concentrations below PRGs in an area designated by the COR for backfill

use elsewhere on CAFB. The stockpile shall be constructed on the surrounding pavement with an impermeable
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liner to avoid the production of muddy run-off from the stockpile until the soil can be loaded into haul trucks for

transportation elsewhere.

3.6.2.11 Disconnect Piping from Unit
The contractor shall disconnect the piping from the unit by using a blind cut, by disconnecting the companion

flange, if present, or by other means based on the type of pipe encountered, which connects to the unit to be

removed.

3.6.2.12 Remove Unit from the Ground and Disposal of Unit

The contractor shall lift the unit or pieces of the unit out of the ground. If the unit consists of reinforced concrete,
the contractor can place the chain on the ground with a front-end loader, move the unit onto the chain with the front-
end loader, and pick up the other end of the chain with the front-end loader to lift the unit out of the ground. The
contractor may also use a chain with a spreader bar through the unit pipe holes of a reinforced concrete unit. If the
unit consists of unreinforced concrete and the unit is deemed at a safe distance from other structures by a
Professional Engineer, the unit may be removed by demolishing the unit in the excavation if confined space and all
other safety precautions are employed. The contractor may use any other safe practical method to remove the unit.
The unit can then be lifted onto a haul truck with a crane, front-end loader, or other appropriate piece of heavy

equipment. The piping shall also be lifted out of the ground using a similar method.

The contractor shall remove soil from the exterior of the unit to eliminate the possibility of deposition of soil on
roadways during transportation and to simplify tank cutting and labelling. Soil shall be removed with non-sparking
tools. Soil adhering to the unit shall be removed from the unit exterior on a paved area, if the soil is not impacted
above action levels, and on an impermeable liner, if the soil is impacted above action levels. The interior of the
units shall be cleaned prior to transport and disposal. The contractor shall label and then transport the unit to an
approved disposal facility according to federal, state, and local regulations. The contractor shall follow the
procedures in general accordance with, but not limited to, the API procedures for Removal and Disposal of Used
Underground Petroleum Storage Tanks, pages 7 through 8, in Appendix C. The contractor shall follow procedures
for removal and disposal provided in EM 1110-3-178, Chapter 13, in Appendix D. The contractor shall submit a
Tank Closure Report to the COR within 14 days of the completion of the site restoration at each unit removal
location. The Tank Closure Report shall comply with the requirements of EM 1110-3-178, Chapter 1, in
Appendix D.
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3.6.2.13 Excavate Remaining Contaminated Soil

The contractor shall excavate soil contaminated above PRGs and load the contaminated soil into end-dump haul

trucks for transportation to the treatment and/or disposal facility. The contractor shall secure open excavations and
stockpile areas during the work with tape and flagging. The contractor shall construct a berm around the excavation
if precipitation sufficient to cause run-off occurs during removal and/or replacement activities in order to divert site

run-on.

3.6.2.14 Collection of Confirmatory Soil Samples

The contractor shall collect soil samples to verify that the soil remaining in the excavation is below PRGs. PRGs
are provided in Table 2. The samples shall be collected as described in Section 4.2 of the SAP. The contractor shall

not backfill the excavation without approval from the COR.

3.6.2.15 Latera] or Vertical Extent of Contamination

The contractor shall confer with the COR and follow the Subsurface Exploration Plan, provided herein, regarding

the lateral or vertical extent of contamination.

3.6.2.16 Collection of Surface Water Samples

The contractor shall collect surface water samples from standing water or shall collect run-off if standing water is
not present, if precipitation occurs which produces run-off from contaminated stockpiled soil or from the

excavation. Water samples shall be collected as described in Section 4.3 of the SAP.

3.6.3 APPROACH TO SWMUs #32A, #46, #47, #51, #70, AND #94
The general approaches given above shall be used by the contractor with the substitution of the following

approaches for specific unit removal locations.
3.6.3.1 SWMU #32A

Soil contaminated with petroleum hydrocarbons associated with gas pump USTs may be encountered during the

removal at this site. The contractor shall receive direction from the COR on what contaminated soil to excavate.
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3.6.3.2 SWMU #46 -
The proximity (10 inches) of the OWS to an 80-ft airfield light pole creates significant problems to the complete

removal of the OWS. Clean the OWS and drill through the bottom to test soils beneath the OWS. Collect soil
samples from soils outside of all six sides of OWS. At the direction of the COR, abandonthe OWS in place,
removing only the top two feet of sidewalls. If significant contamination warrants removal of OWS, the
Contractor's Professional Engineer shall analyze and provide recommendations to USACE for shoring and bracing

of the light pole foundation prior to removal.

3.6.3.3 SWMU #47

The contractor shall remove and dispose of the sand trap. The contractor shall re-route the sand trap influent line
northeast and then northwest around the corner of the building to the replacement OWS. The exact location of the
rerouted sand trap influent line will be verified in the field during pre-construction potholing to determine the exact
location and clearance of utilities. The contractor's Professional Engineer shall analyze and determine the location

and grade of piping.

3.6.3.4 SWMU #51

3.6.3.4.1 Outside Portion of OWS

The contractor shall pump out any liquids and remove any residues from both portions of the OWS and follow the
other general approaches described above. The contractor shall then remove the portion of the OWS and piping

which lies outside of Building 375.

3.6.3.4.2 Inside Portion of SAND TRAP/SUMP or OWS

The portion of the SAND TRAP/SUMP or OWS which is inside of the building consists of a vault and piping which
extend through the building foundation wall. The inside portion of the SAND TRAP/SUMP or OWS shall be
thoroughly cleaned according to API procedures for Removal and Disposal of Used Underground Petroleum
Storage Tanks, in Appendix C. All parts of the vault, except the building stemwall shall be removed and the
surrounding soils shall be investigated according to this WP. The existing building drains shall be reconnected to
the new OWS through the building stemwall. The existing drains are routed through the the bottom of the SAND
TRAP/SUMP or OWS vault as shown on the CAFB asbuilt referenced in Sec. 2.13. Piping from the drains shall be
routed up within the vault and then out through the foundation wall to the grade of the replacement OWS. The
OWS effluent will flow by gravity to the sanitary sewer. The SAND TRAP/SUMP or OWS vault shall be
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backfilled and the concrete floor shall be replaced to match the existing floor, using dowelled joints as required.

Associated vents shall be removed and the roof of Building 375 shall be patched.

3.6.3.4.3 Potential Soil Contamination

If soil impacted above thePRGs appears to be located underneath Building 375 during the removal of the outside
portion of the OWS, the contractor shall implement procedures according to the Subsurface Exploration Plan,
provided herein, with COR approval, to further delineate the vertical and horizontal extent of contamination. If soil
impacted above the PRGs is present beneath the building, based on the additional subsurface investigation, the
contractor shall select an in situ remediation system for the cleanup of impacted soil. The installation of any such
in situ remediation system for the cleanup of impacted soil shall be reviewed by and subject to the approval of the
COR. Based on the soil types and other factors encountered during the additional subsurface exploration,

remediation systems such as soil vapor extraction or bioventing may be appropriate.

3.6.3.5 SWMU #70

The contractor shall remove and dispose of the OWS/UST vent pipes from the location of the OWS and UST to the
end of the pipes along the side of Building 326. Approximately 30 feet of concrete sidewalk shall be removed and
replaced in conjunction with the removal of the UST. The contractor shall preserve the leach well and bioventing

system.

3.6.3.6 SWMU #94

The contractor shall remove and resite the metal building (21'x40'x23' tall) that is presently sited over one of the
SAND TRAPs in the conrete washrack. A concrete pad (minimum 4-inch concrete pavement with 6-inch by 6-inch
mesh) shall be constructed with six 12-inch deep reinforced concrete footings to accomodate and attach the steel
building columns (12"x4", steel I-beam), and an outside concrete ramp to match the existing building ramp. The
building shall be resited to a location adjacent tothe present one and the power reconnected. These activities shall
be performed under the supervision of the contractor's Professional Engineer. The concrete washrack shall be
removed in its entirety and shall not be replaced. Both SAND TRAPS and associated drain lines shall be removed
and the soils beneath them investigated for contamination. The area shall be backfilled and compacted to grade, and

reseeded at the direction of the COR.
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3.6.4 REMOVAL OF LEACH WELLS, PIPING, AND CONTAMINATED SOIL
The following general approaches shall be used by the contractor for the removal of the SWMU #92 leach well, and
for the piping and contaminated soil for SWMUs #70 and #92.

3.6.4.1 [nitial Procedures

The following approaches shall be as described in Sections 3.7.2.1 through 3.7.2.3 for the removal of the leach well.
The contractor shall comply with the requirements of the same Sheets and Specifications referenced above.

. Review of HASP and other regulatory requirements °
. Check for flammability and combustibility

. Pump out fluids from the leach well

3.6.4.2 Purge the Leach Well

If monitoring of the air at the wellhead indicates unsafe or potentially explosive conditions, the contractor shall

allow the well to aerate prior to removal, to promote the release of hazardous vapors.

3.6.4.3 Subsequent Procedures

The following approaches shall be as described in Sections 3.7.2.5 through 3.7.2.11 and 3.7.2.13 through 3.7.2.16

for the removal of the leach well:
. Remove asphalt and concrete pavement
. Dispose of pavement
. Excavate the leach well and surrounding impacted soil
. Field screening of soil around leach well
. Loading soil
. Stockpiling of clean soil
. Remove piping
. Excavate remaining contaminated soil
. Collection of confirmatory soil samples
. Lateral or vertical extent of contamination

»  Collection of surface water samples

According to CAFB-provided information, the leach well may consist of a 5- to 10-foot diameter, 5- to 10-foot deep

hole filled with medium-sized gravel.
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3.7 RECONNECTION OF SANITARY SEWER LINE

The contractor shall reconnect the sanitary sewer lines at the following locations unless otherwise directed by the
COR: SWMUs #7, #11, #32a, #38, #39, #46, #47, and #94. The following general approaches shall be followed by

the contractor to reconnect sanitary sewer lines.

3.7.1 BACKFILL EXCAVATION
The contractor shall backfill the excavation to the grade of the pipe bedding layer. The contractor shall use soil
which is suitable for use as backfill according to specification requirements and is not impacted above PRGs for

backfilling excavations, except where specific backfill is specified.

3.7.2 EXCAVATE SOIL LATERALLY
The contractor shall excavate soil in the lateral direction to enable removal of the pipe to an appropriate location for

reconnection.

3.7.3 PREPARE BEDDING MATERIAL
The contractor shall prepare the subgrade of the pipe bedding material and then place and compact the bedding
material according to the locations and depths shown in Sheet C8 and according to the appropriate technical

specification.

3.7.4 INSTALL PIPE AND BACKFILL EXCAVATION
The contractor shall install the double-lined pipe and connect to the existing pipe on each side according to
Sheet C8 and the appropriate technical specification. Backfill shall then be placed around the pipe to the subgrade

of the site restoration layer, according to the appropriate technical specification.

3.8 GROUTING SANITARY SEWER LINE LEADING TO A REMOVED UNIT
3.8.1 GENERAL INFORMATION
The contractor shall grout plug the following sanitary sewer lines and influent drains at the following locations

unless otherwise directed by the COR: SWMUs #8, #61, #62, #63, #70, and #92.

3.8.2 DESCRIPTION OF GROUT PLACEMENT
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The sanitary sewer line leading to the removed unit shall have a plug of grout placed at the drain or other point of
entry into the line and at the end of the pipe immediately before the location of the removed unit. The following

general approaches shall be followed by the contractor to grout the sanitary sewer line leading to a removed unit.

3.8.3 BACKFILL EXCAVATION

The contractor shall backfill the excavation to the grade of the pipe.

3.8.4 GROUTING
The contractor shall place a 2-foot-long plug of grout in the pipe leading to the removed unit . The contractor shall
place a 2-foot-long plug of grout in the pipe at the entry point or drain into the sanitary sewer line and grout flush

with the surface of the drain or point of entry.

3.9.5 BACKFILL TO SUBGRADE
The contractor shall backfill around the pipe to the subgrade of the site restoration layer according to the appropriate

technical specification.

3.9 INSTALLATION OF REPLACEMENT OWS OR DRAIN
3.9.1 GENERAL INFORMATION

If a replacement OWS or drain is planned for a given location, the following general approaches shall be followed

by the contractor to install a replacement OWS or drain. The replacement OWS shall be installed according to all
applicable federal, state, and local regulations. The contractor shall be certified by the NMED as a UST installer in
order to install the replacement OWS described herein. The contractor shall provide as-built plans and details of all
replacement OWS, drains and piping. The contractor shall survey the replacement OWS, and establish the relative
location of the new unit and the elevation of the influent and effluent lines and drains in relation to established
CAFB benchmarks. The contractor's Professional Engineer shall analyze and approve the as-built plans and details

and the placement of the replacement OWS and piping for correct operation.

3.9.2 CHECK PIPE GRADE

The contractor shall check the pipe grade with respect to the replacement OWS requirements in order to place the
effluent piping at the proper grade to maintain gravity flow through the OWS required for proper OWS operation.
The effluent piping shall have a minimum slope of % inch per foot. The contractor shall make necessary

adjustments of the OWS or of the influent or effluent piping to attain the correct grade for the proper operation of
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the OWS. The contractor shall confer with the OWS manufacturer and the COR to ensure that the OWS is installed

properly. The contractor shall comply with the appropriate technical specification.

3.9.3 BACKFILL AND PREPARATION OF BEDDING LAYER
The contractor shall place and compact the backfill and the bedding layer to the OWS or drain installation grade.
Backfill shall be placed and compacted and the bedding layer shall be placed and compacted for the OWS and drain

according to Sheet C7, and according to the appropriate technical specification.
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3.9.4 OWS OR DRAIN INSTALLATION
The contractor shall install the OWS or drain on the compacted bedding layer according to Sheet C7 and the

appropriate technical specification.

3.9.5 BACKFILL AROUND OWS OR DRAIN
The contractor shall backfill the excavation around OWS or drain to the grade of the pipe bedding layer according

to the drawings and specifications referenced above.

3.9.6 PIPE EXCAVATION
The contractor shall excavate the soil laterally along the pipe in each direction to enable removal of the pipe to an
appropriate location for reconnection. The contractor shall remove the pipe to a location within 5 feet of the

connection with the removed unit to an undeformed section to which the new pipe can be connected.

3.9.7 PREPARATION OF PIPE BEDDING LAYER
The contractor shall prepare the subgrade of the pipe bedding material and then place and compact the pipe bedding

material according to Sheet C7 and the appropriate technical specification.

3.9.8 PIPE INSTALLATION
The contractor shall install the double-lined pipe to the OWS or drain and connect it to the existing pipe on each

side of the existing sanitary sewer line according to Sheet C7 and the appropriate technical specification.

3.9.9 OWS OR DRAIN STARTUP

The contractor shall perform startup of the OWS or drain system according to OWS manufacturer
recommendations. The contractor shall trouble-shoot any problems and ensure that the OWS or drain is functioning
properly as required by site conditions. The contractor shall confer with the COR and the OWS or drain

manufacturer if any problems with OWS or drain operation cannot be solved by the contractor.

3.9.10 OWS INSTALLATION ONLY

The following approaches shall then be followed by the contractor for the OWS installation only:

3.9.10.1 OWS Access

34



CAFB Appendix IT & III SWMUs
Interim Corrective Action Workplan
February 13, 1997

The contractor shall place a corrugated galvanized steel pipe vertically around the OWS manhole between the OWS
and the grade of the concrete pad to be placed above the OWS at the pavement grade. The contractor shall follow

the requirements of the appropriate technical specification.

3.9.10.2 Backfill Around the OWS to Grade

The contractor shall backfill around the double-lined pipe and corrugated steel pipe to the subgrade of the concrete

pad according to Sheet C7 and the appropriate technical specification.

3.9.10.3 Construct Concrete Pad

The contractor shall construct a concrete pad for the steel access cover according to Sheet C7 and the appropriate

technical specification.

3.9.10.4 Site Restoration

The contractor shall restore the area surrounding the concrete pad and steel access cover according to Section 3.11.

3.9.10.5 Train CAFB Personnel

The contractor shall train CAFB building representative(s) on OWS operation, alarm systems and maintenance

within two weeks prior to demobilization. The contractor shall be responsible for arranging training.

3.9.11 DRAIN INSTALLATION ONLY

The following approaches shall then be followed by the contractor for the drain installation only:

3.9.11.1 Backfill Around the Pipe and Drain to Grade

The contractor shall backfill around the double-lined pipe and drain to grade according to the appropriate technical

specification.

3.10 SITE RESTORATION

The concrete, asphalt, tarmac concrete, lawn sprinkler systems, concrete curbs, and other materials shall be placed

according to Sheets 98, C10, and C11 and the appropriate technical specifications. The sites shall be restored to

existing conditions or as directed herein or by the COR.

3.11 DISPOSAL OF WASTE
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3.11.1 GENERAL REQUIREMENTS

3.11.1.1 Contractor Responsibilities

OWS, USTs, and related appurtenances shall be removed, cleaned of all solids, liquids, and sludges, and purged of
remaining vapors. The contractor shall be responsible for this decontamination procedure and for the transportation
and off-base disposal of all OWS, sand traps, drains, USTs, leach wells, piping, and other scrap materials. The
contractor shall also be responsible for the off-base disposal of purged solids, sludges, and liquids, according to
federal, state, and local regulations. Federal regulations including, but not limited to the following, shall be
complied with: CFR 40, Parts 261 through 266, and Part 280. The contractor shall comply with NMED

regulations, including but not limited to, the UST regulations.

3.11.1.2 PRGs for Petroleum Hydrocarbons

All soil with concentrations above PRGs excavated during unit removal operations shall be transported to the
treatment or disposal facility for remediation. Soil sampling shall be performed in accordance with the SAP to
evaluate the success of landfarming or other treatment method. The contractor shall be responsible for determining,
based on results from laboratory analysis of remediated soils, when soil has been remediated to PRGs for TRPH and

BTEX, and can be removed from the treatment facility.

3.11.1.3 SVOCs and Metals Analysis
Although the soils shall be remediated to NMED guidelines for petroleum hydrocarbons, the potential exists for the

soils to contain SVOCs and metals above regulatory levels. Prior to removal and unrestricted disposal of the soil
from the landfarm or other treatment facility, remediated soils shall be fully characterized for Total Analyte List
(TAL) RCRA Metals and SVOCs, using EPA Methods 6010 & 7470 (Method 1311 extraction) and 8270,

respectively.

3.11.1.4 RCRA Metals TCLP Testing

While a total RCRA analysis for metals will be performed at the bottom of each unit excavation location as
described in the SAP, the TCLP performed at the tretment facility shall characterize the total bulk mixtures of soils
from multiple unit locations. The results of this test shall be used by the contractor to determine the appropriate and

final waste management practices for soil disposal as described below.

3.11.2 DISPOSAL OF HAZARDOUS WASTE
3.11.2.1 Hazardous Waste Landfill
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If the TCLP analysis for RCRA metals indicates that metals concentrations in the soil are above EPA and NMED
disposal guidelines and risk-based criteria, the soil shall be classified as hazardous waste under 40 CFR 261.3 and

49 CFR 171.8 and shall be disposed of in accordance with all federal, state and local laws and regulations.

3.11.2.2 Other Treatment Alternatives

Some of the soils may be impacted with heavy distillate petroleum hydrocarbons such as oils, greasés, and other
SVOCs. In such instances, landfarming techniques may not remediate the soils to NMED cleanup levels and the
soils shall be treated in accordance with NMED solid waste disposal requirements. Other treatment alternatives
such as bioremediation, thermal oxidation, or incineration may be used by the contractor, subject to the approval of

the COR.
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3.11.3 DISPOSAL OF REMEDIATED SOIL

If the TCLP analysis for metals indicates that metals concentrations in the soil are below EPA and NMED disposal
guidelines and risk-based criteria, the contractor shall coordinate with the COR to determine an appropriate disposal
methodology for the soil. The contractor shall be responsible for the disposal of all remediated soils. The COR
may designate uses for the remediated soil on base property. The contractor shall be responsible for removal of the
soil from the treatment facility and for transportation of the soil to the base location(s) designated by the COR or to

any off-base disposal facility.
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4.0 SAMPLING AND ANALYSIS PLAN

4.1 INTRODUCTION

Sampling and analysis of various media shall be performed as part of the unit removal and impacted soil excavation
operations. Sampling activities shall predominantly involve impacted soils, but shall also include surface water,
groundwater, and air. The objectives of the sampling and analysis of the soils are to delineate the horizontal and
vertical extent of highly contaminated soils at each SWMU, to confirm adequate removal, and to establish baseline
concentrations of contaminants transported to a CAFB landfarm facility. An accurate baseline of possible
contaminants in impacted soils will allow the treatability of the soils (excavated and placed in the treatment facility)
to be evaluated as remediation efforts progress. In the case of UST related soils, sampling and analysis activities
shall be performed according to NMED UST Soil/Water Sampling and Disposal Guidelines, presented in

Appendix B. General procedures and guidance provided in CDQM for Petroleum Storage Tank Remediation
Projects (Appendix E) and CDQM for Hazardous Waste Remedial Activities (Appendix F) shall be followed for

UST soils, except when these guidance manuals contradict NMED regulations.

4.2 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are established for unit removal activities to ensure that data collected are of
appropriate type, quantity, and quality to the intended application. The DQOs are developed through the following

six-stage process:

. Stage 1 - Identify Decision Types--A sufficient understanding of the problem to be solved and objectives

for the project to solve the problem should be concisely defined. This is accomplished by using existing

information to develop a conceptual model.

. Stage 2 - Identify Data Uses/Needs--Establishes criteria to be followed to determine the adequacy of and

type of data needed to meet the objectives in Stage 1.

. Stage 3 - Design Data Collection Program--Consists of specifying the data collection methods to ensure

that data of acceptable quality and quantity are obtained. This stage consists of specifying the spatial

area to which decisions will apply and determine when and where data should be collected.
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. Stage 4 - Develop a Decision Rule--Define the statistical parameter(s) of interest, specify the action level,

and integrate the previous DQO outputs into a single statement that describes the logical basis for

choosing among alternative actions.

. Stage 5 - Specify Tolerable Limits on Decision Errors--Define control limits based on a consideration of

the consequences of decision errors,

. Stage 6 - Optimize the Design--Evaluate information from the previous steps and generate alternative

data collection designs. Choose the most resource-effective design that meets all DQOs.

The QA/QC procedures and control limits developed in Stages 4 and 5 listed above are described in the Quality
Assurance/Quality Control Plan (Section 5.0). Based on the procedures listed above, the DQOs developed for the

remedial sampling are as follows:

. During remedial activities, initial soil screening will be accomplished. The DQO for these activities is to
assess whether releases from the SWMU’s have impacted surrounding soil at concentrations warranting

removal and disposal.

. Selected field screened soils will be submitted to the laboratory for analyses. The DQO for these

analyses will be to confirm the levels of petroleum hydrocarbon within the soils, and whether the extent

of soil removal was adequate.

Samples will be collected associated with any on-base soil treatment facility operation. DQOs for these samples are
first, to document baseline concentrations of materials entering the on-base soil treatment facility and second, to

monitor progress of the soil treatment facility activities providing for remediation of the soils and ultimate disposal.

In the event of a run-off event from any SWMU or the on-base soil treatment facility during remedial operations,
samples of surface water will be collected with the DQO of documenting any potential impact to surface water and

to determine the need for containment, treatment, and/or elimination of the surface run-off as necessary.

During remedial activities at each SWMU and during operation of any on-base soil treatment facility, air sampling

will be performed. The DQO associated with these samples is to characterize airborne contaminants (VOC and
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metals may be expected) and evaluate potential exposure hazards to the contractor and base personnel. Results of
analysis will serve to document adequate remedial procedures or the need for modification afid/or alteration of these

procedures.

Prior to initiating remedial actions at any SWMU, contained fluids and/or sludges will need to be removed. The
DQO associated with these fluids/sludges are to characterize these materials for proper disposal and to indicate

compounds which may be potential contaminants if evidence of a release from any of these units is discovered.

4.3 SOIL SAMPLING AND ANALYSIS

4.3.1 UNIT REMOVAL AND DISPOSAL

4.3.1.1 Field Screening During Removal

Sampling and testing of soils shall be performed in three phases. Field screening shall be performed to evaluate the

concentration of total petroleum hydrocarbons (TPH) using a FID or a PID and using immunoassay techniques.

4.3.1.2 Soil Headspace Screening using FID/PID
FID/PID soil headspace screening shall be performed in the following manner according to NMED UST Soil/Water

Sampling and Disposal Guidelines (Appendix B):

. Soil samples shall be collected from various points (bottom and sides) of the excavation, as shown in the
diagram in the NMED Guidelines (Appendix B, page 3)

. Fill 16-ounce or larger glass jar one-half full of soil

+  Cover top of jar with a piece of clean aluminum foil, seal using a ring lid, and label

. Place in an area where the jars will be in direct sunlight or otherwise ensure that the sample is at 60 to
80°F for 10 minutes. A warm water bath can be used if necessary. The sample should be shaken for one
minute during the 10-minute interval.

. Immediately puncture the aluminum foil cover with the tip of the PID or FID probe and record the peak
measurement from the meter. Appropriate PIDs and FIDs are a Foxboro 128 GC/FID, HNu DL-101

PID, or equivalent.
The soil headspace screening method shall be used to delineate the extent of ionizable hydrocarbons within the soils

beneath and around the units prior to confirmatory sampling. Guidance for soil headspace screening procedures is

provided in EM 1110-3-178, Chapters 6 and 11, provided in Appendix D.
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4.3.1.3 Immunoassay Screening

The immunoassay test is accomplished by adding standards, samples, and color-change reagents to test tubes coated
with a chemical specific to petroleum fuels. The concentration of TPH in a sample is determined by comparing its
color intensity with that of a standard. Immunoassay techniques shall be performed according to the immunoassay

manufacturer recommendations. These procedures generally consist of four phases summarized below:

. Phase one consists of petroleum hydrocarbon extraction using methanol from a weighed sample volume,

and filtration of the extract.

. Phase two involves further preparation of the sample and petroleum hydrocarbon standard preparation.

. Phase three is the actual immunoassay, using a photometer.

. Phase four accomplishes interpretation of the immunoassay results to determine whether the sample is

greater than or less than the standard.

Specific immunoassay QC procedures shall be adhered to per manufacturer specifications. These QC procedures
involve:

. Expiration dates

. Sample and standard incubation period times

. Photometer readings on standards

. Immunoassay kit storage and operation temperatures

Immunoassay procedures shall be performed according to EPA Method 4030.

4.3.1.4 Field Screening/Lab Analysis Correlation

To insure the generation of acceptable field screening data, duplicate confirmation samples must also be collected
and laboratory analysed for TPH by EPA Method 8015 Modified and BTEX by EPA Method 8020. These samples
shall be analyzed by the contract laboratory. A duplicate sample will be collected for each field screening.
Duplicate samples will be sent for confirmatory analysis at a ratio of one for every ten field measurements. An
additional confirmatory analysis will be obtained for the sample associated with the highest field measurement

which defines the horizontal contamination of the site. The field screening action levels may be adjusted based on
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the results from the confirmatory samples (i.e., lower or higher soil petroleum hydrocarbon concentrations from
analytical laboratory testing compared with field screening shall be indicative of the potential to lower or raise the
field screening action level). The contractor shall confer with the COR regarding the field screening versus

analytical laboratory test results correlation.

4.3.1.5 Field Screening Preliminary Remediation Goal (PRG)

An analytical laboratory test-based TPH PRG level of <100 ppm and a BTEX PRG level of <50 ppm shall be used
to determine if additional soils need to be removed. Soils exhibiting field screening readings above the field
screening-based PRGs, determined from the correlation with confirmatory laboratory results, shall be removed to
greater extent or depth and additional field screening readings taken from the newly exposed soils. Field screening

will not be performed for heavy metals contaminants.

4.3.1.6 Frequency of Field Screening and Correlation Sampling

The frequency at which the field screening and correlation sampling will be performed are in accordance with

NMED UST Soil/Water Sampling Guidelines. These frequencies are also designed to meet the project DQO.

During and following a unit removal, the contractor shall collect one soil sample from each wall (four samples) and
two samples from the base of the excavation for field screening using both the FID/PID headspace and
immunoassay technique. In addition, a minimum of two samples previously screened by FID/PID and
immunoassay shall be submitted to the selected USACE validated laboratory for petroleum hydrocarbon analyses.
These samples shall be the duplicate split of the sample which defines the horizontal extent of contamination and

the duplicate split sample which corresponds with 10 per cent of the total field screened samples.

All samples screened by immunoassay will have been previously screened using the FID/PID technique, and all
samples submitted to the laboratory will have been previously screened using FID/PID and immunoassay
techniques. Therefore, any additional screening or analyses will be performed on split samples of the same material

as the initial FID/PID screened sample and labeled to indicate this sample sequence.

4.3.1.7 Additional Subsurface Investigation

Contaminants may be found to extend beyond the vertical or horizontal limits identified within the scope of the
contractor's contract. The contractor shall confer with the COR regarding this situation, and a decision will be made

by the COR to resolve this issue. If subsurface sampling and testing is selected to define the vertical and lateral
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extent of impacted soil, the Soil Subsurface Exploration Plan, described herein, shall be used as a guide to the
subsurface investigation. The contractor shall follow soil sampling and analysis procedures provided in
EM 1110-3-178, Chapter 6, and CDQM for Petroleum Storage Tank Remediation Projects, pages 3-28

through 3-35. These references are provided in Appendices D and E, respectively.

4.3.1.8 Site Confirmatory Sampling
Confirmatory sampling shall be performed following removal of all soil identified by field screening techniques as

having concentrations greater than the PRGs. Soil samples from the bottom surface of the excavation shall be
collected according to NMED UST Soil/Water Sampling and Disposal Guidelines, provided in Appendix B, to
confirm that concentrations in the remaining soil are below the PRGs. Although OWS are process tanks and are not
regulated by NMED UST guidelines, the Sampling and Disposal guidelines shall be used and followed as minimum
requirements. One sample shall be collected from beneath the center of the OWS for all units with a capacity of less
than 2,000 gallons. Two samples shall be collected, one beneath each end of the unit, for all units with a capacity of
greater than 2,000 gallons. Soil shall be sampled where releases (indicated by soil staining, strong petroleum odor
or soil saturation) have occurred around units or piping. Soil shall be sampled according to the area of highest
contamination and the system configuration. Samples shall be taken as soon as possible after the tank removal and

shall be taken a minimum of 1 foot below the tank bottom or pit, whichever is deeper.

4.3.1.9 Confirmatory Soil Sampling and Analysis Methods

All soil samples shall be removed from the unit excavation using the bucket of an excavator, and a sample shall be
collected by gloved hand using a stainless steel trowel. The confirmatory soil samples shall be taken according to
the NMED UST guidelines (Appendix B), shall be placed in the appropriate laboratory containers, and returned to
the laboratory for analyses under proper chain-of-custody seal. The sampling and analysis procedures presented in
EM 1110-3-178, Chapter 6, and the CDQM for Petroleum Storage Tank Remediation Projects, pages 3-28
through 3-35, provided in Appendices D and E, respectively, shall be followed by the contractor. The contractor
shall use a USACE-validated laboratory for all analytical testing:
Confirmatory Soil samples shall be analyzed by the following test methods:

. TPH by EPA Method 8015 Modified

. VOCs by EPA Method 8260

. TAL RCRA metals by EPA Methods 6010 and 7470, using exteaction Method 1311
. SVOCs by EPA Method 8270
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4.4 SURFACE WATER SAMPLING AND ANALYSIS
4.4.1 UNIT REMOVAL AND DISPOSAL

4.4.1.1 General Requirements

Surface water sampling will reveal any impacts on the surface water quality should a precipitation event occur and
precipitation-induced run-on flows into excavations or contaminated stockpiles, despite the presence of compacted
soil berms. As described in Section 3.0 of the WP, the contractor shall be responsible for constructing temporary
surface water control and diversion structures of compacted soil or other appropriate materials around removal
operations situated within run-off and drainage pathways. Implementation of proper vehicle and personal
decontamination and rinseate collection procedures shall aid in the containment of excavated soils, surface water,
and associated contaminants, thereby reducing the potential for contaminant migration. Decontamination waste,
rinseate and potentially contaminated soils shall be transported to and deposited in Cell 1 of the landfarming facility.
Although CAFB is located in an arid area (typically less than 16 inches precipitation per year), implementation of

the sampling effort shall be required should a rainstorm occur during removal operations.

4.4.1.2 Surface Water Sample Collection

In the event that a quantity of surface water which can be physically sampled occurs, samples of surface water shall
be collected from the surface water stream flowing into and out of the work area. The sample shall be collected by
lowering the sample container into the flow. The sampling locations shall be approached from the downstream side
to avoid disturbing surficial sediments and shall progress to the upgradient sampling point. Water samples shall be
collected according to NMED UST Soil/Water Sampling and Disposal Guidelines, presented in Appendix B. The
contractor shall follow sampling and analysis procedures in CDQM for Petroleum Storage Tank Remediation

Projects, pages 3-42 through 3-47 (Appendix E).

4.4.1.3 Surface Water Sampling and Analysis Methods

Surface water sampling shall consist of collecting two samples, one upgradient and one downgradient, of all
ongoing removal operations. The upgradient sample shall provide baseline concentrations for which contaminant
identification and respective concentrations (if present) can be evaluated compared to the downgradient sample.

Samples shall be analyzed for TRPH using EPA Method 8015 Modified, and total RCRA metals.
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4.5 GROUNDWATER SAMPLING AND ANALYSIS
4.5.1 UNIT REMOVAL AND DISPOSAL

Groundwater at the site is located approximately 280 feet BGS. Activities associated with unit removal and
operations are not expected to impact groundwater. The contractor will not be required to perform groundwater

monitoring.

4.6 AIR SAMPLING AND ANALYSIS
4.6.1 GENERAL INFORMATION

USACE and CAFB have not previously performed ambient air quality monitoring for total VOCs or dusts
potentially containing heavy metals at unit locations. The potential exists for airborne exposure to soils impacted
with petroleum hydrocarbons and heavy metals during performance of the activities outlined in the WP; therefore,
air monitoring shall be required to characterize airborne contaminants and evaluate potential exposure hazards to the

contractor and base personnel during unit removal, disposal and landfarm operations.

4.6.2 UNIT REMOVAL AND DISPOSAL

4.6.2.1 Personal Air Monitoring

Personal air monitoring shall be performed for worker protection during unit removal and disposal activities
according to the recommendations outlined in the site-specific HASP. Personal sampling, utilizing personal
sampling pumps and filter cassettes, shall be performed for each task exhibiting the potential for exposure to dusts
originating from unit and impacted soil removal and replacement operations. The HASP describes the activities
where there may be a potential for exposure to dusts. Sampling shall be conducted for a one-week period for each
task to establish a baseline of data characterizing each task's exposure potential. Tasks are described in Sections 2.0
and 3.0 of the HASP. Following sampling of all tasks, the task with the highest potential for continued exposure

shall be monitored daily with another task selected randomly by the SSHO and sampled once per week.

4.6.2.2 Personal Air Monitoring Equipment

Personal sampling shall be performed during unit removal and disposal activities using MSA Escort personal
sampling pumps or equivalent. These pumps shall be calibrated daily before and after sampling according to a
secondary standard, such as a rotameter. This secondary flow calibration device shall be calibrated using a primary
standard every six months, and the contractor shall retain calibration records for the rotameter and personal

sampling pumps onsite.
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4.6.2.3 Personal Air Monitoring Analysis

Collected samples shall be analyzed for, at a minimum, lead, arsenic, cadmium, and total dust. The contractor's
SSHO shall modify the testing analytes as deemed necessary based on the contaminants identified in the RFIs.
These contaminants are listed in Section 1.2.4. The contractor's SSHO shall be responsible for reviewing the RFI

reports and data if additional information is deemed necessary.

4.6.3 UNIT REMOVAL AND DISPOSAL
4.6.3.1 Ambient Air Quality Monitoring
Site-specific air quality shall be monitored during unit removal, site restoration, and on-base soil remediation
activities. All air monitoring shall be in accordance with the HASP. In general, peripheral ambient air sampling
shall be conducted periodically to reaffirm the ambient air quality. As a minimum, the following air monitoring
tests shall be required during excavation and removal of the units and landfarm activities:

. Total VOC:s, using PID/FID monitoring every 15 minutes

. Total dust, using a miniram portable monitor continuously

4.6.3.2 Air Monitoring Action Goals
If total VOC and/or dust concentrations exceed the permissible exposure limit (PEL) set forth in the HASP, the

construction shall immediately stop, and the SSHO shall be notified to evaluate the site conditions and determine

engineering controls, PPE, and additional air monitoring requirements.

4.7 REMOVAL UNITS FLUIDS AND SLUDGE SAMPLING AND ANALYSIS

Fluids and sludges from USTs and other units to be removed shall be sampled and tested prior to the removal of
fluids and sludges from the units. Fluids and sludges shall be sampled, placed in bottles, preserved, and tested

according to CDQM for Petroleum Storage Tank Remediation Projects, pages 3-10 through 3-24, in Appendix E.

CAFB has completed sampling and analyses of fluids contained in various OWS (USACE, February 1988). The
contractor shall review the OWS sampling and analytical report and conduct additional sampling as required for
disposal and/or recycling of fluids and sludges for each unit in accordance with applicable federal, state, and local

regulations and under the guidance of the COR.
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4.8 EQUIPMENT AND DECONTAMINATION SAMPLES (BLANKS)
4.8.1 SOIL SAMPLE BLANKS

The majority of the samples collected during the unit and impacted soil removal operations shall be solid samples.
Soil samples shall be collected from a point within the excavator bucket, at least 4 inches below the surface of the
soil in the bucket, to minimize exposure of the soil to the atmosphere and sunlight. The sample shall not come in

contact with the sides of the bucket. No soil sample equipment blanks shall be collected.

4.8.2 SURFACE WATER BLANKS
Surface water samples, if collected, shall be obtained directly from the surface water flow into the sample bottle.

No other surface water sampling equipment shall be utilized; therefore, no equipment blank shall be needed.

4.8.3 MONITORING EQUIPMENT
The PIDs/FIDs used within the exclusion zone shall be kept clean at all times. If the equipment is soiled, the unit
shall be decontaminated with the appropriate wash solution. The tip of the influent line must be kept clean and free

from particulate matter at all times.

4.8.4 PERSONAL SAMPLING PUMPS BLANKS
Personal sampling pumps shall be wiped clean of gross contamination at the end of every working shift in which the
pumps are used. A minimum of 10 percent of the filters analyzed for metals should be sent with a field blank filter.

No field blanks will be required for the total dust analyses as those filters are pre-weighed.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN -

5.1 GENERAL QA/QC POLICY GUIDELINES

5.1.1 CONTRACTOR REQUIREMENTS

The contractor shall maintain an active QA/QC program that provides analytical and engineering data of known and
supportable quality and ensures high professional standards in analytical data generated. In support of this policy,
this section describes the minimum QC procedures for sample collection and analysis related to unit removal
operations. The contractor shall ensure that this quality policy, work standards, and requirements outlined in
construction Specification 01440 - Contractor Quality Control, are observed by all subcontractors used on this
project. The contractor shall comply with EM 1110-3-178, Chapter 8, CDQM for Petroleum Storage Tank
Remediation Projects, and CDQM for Hazardous Waste Remedial Activities, provided in Appendices D, E, and F,

respectively.

The QA/QC procedures will be implemented and the data quality must meet specific review criteria in order to be
acceptable for use towards the DQOs. Criteria for validating and assessing data as to their usability are described in

Section 5.5.

5.1.2 QC CHECKS

The precision and accuracy of data generated during field sampling and laboratory analyses shall be ensured by the
performance of field and laboratory QC checks. The designated frequency of QC checks represents a minimum
number that may be adjusted upward if the Field Team Leader or Laboratory Coordinator identifies additional

uncertainty during sample collection or analysis.

5.2 QA/QC ORGANIZATION
5.2.1 OVERVIEW OF QA/QC ORGANIZATION

The QA/QC organization shall consist of three key personnel: the Contractor Project Manager, Field Team
Leader(s), and one Field Team Member from each team. The designated Field Team Member(s) shall be
responsible for performing the outlined components of the QC Plan (Table 3) according to the frequency specified.
The purpose of the Field Team Members is to verify that the construction proceeds in accordance with the WP and

specifications.
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Table 3. Field QC and QA Sample Descriptions and Collection Frequencies

Rinsate Blank

sampling equipment after
equipment decontamination

take place in the sample
collection procedures,
sample decontamination
procedures, sampling
equipment, or sample
collection personnel

Field Samples Sample Description Minimum Frequency of Minimum Frequency
Collection of QC of Collection of QA
Samples Samples
Blind All matrices except air: Once per sampling event | 10 percent of QC
Decontamination Water collected by rinsing and whenever changes Samples

One of each type of sample
bottle will be filled with Type II
reagent grade water by the
analytical laboratory,
transported to the site, handled
using the same procedures as a
sample, and returned unopened
to the laboratory for analysis

or one per shipment from
the field

Blind Field Aqueous matrices: Co-located 10 percent of total 10 percent of total
Duplicates samples collected identically number of samples number of samples
and consecutively over a collected per sampling collected per sampling
minimum period of time event or at least one event or at least one
sample per sampling sample per sampling
event event
Soil matrices: Co-located 10 percent of total 10 percent of total
samples collected identically number of samples number of samples
and consecutively over a collected per sampling collected per sampling
minimum period of time event or at least one event or at least one
sample per sampling sample per sampling
event event
Air matrices (personal One duplicate and one One duplicate and one
sampling): Co-located samples blank per 15 sampling blank per 15 sampling
collected identically and events events
consecutively over the same
period of time. Also, one blank
filter sample will be submitted
Trip Blank Agqueous matrices: One per sampling event, One per sampling

event, or one per
shipment from the field
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5.2.2 FIELD TEAM LEADER AND PROJECT MANAGER

The Field Team Leader shall be responsible for performing QA checks which include oversight of QC operations,
ensuring appropriate types and quantities of samples are collected, documentation completeness, and performing
QA sampling and testing. The Field Team Leader shall perform geotechnical testing at a rate of 10 percent of the
QC test requirements as outlined in the construction specifications. The Contractor Project Manager shall be held
responsible for the quality of work on the job and is subject to removal by USACE for non-compliance with quality

requirements specified in the Contract.

5.2.3 ORGANIZATIONAL STRUCTURE
Figure 5.1 presents the organizational structure for the project and key QA and QC personnel. The contractor shall
appoint personnel to the required positions and shall establish the appropriate number of field teams as needed to

complete the project according to USACE scheduling.

5.3 FIELD QUALITY CONTROL PROCEDURES

5.3.1 GENERAL INFORMATION
Field QC is a qualitative process that is dependent on the decisions made by personnel while performing individual
tasks. Because EPA does not have statistical control limits on field QC, the field personnel's professional opinion
shall be required to estimate the influence of field QC on the quality and usability of the sample data. Specific field
QC procedures that shall be implemented by the contractor include:

. Maintenance and calibration of instruments

. Decontamination of sampling equipment

. Collection of duplicate and blank samples

. Performance of duplicate geotechnical tests

. Appropriate sample custody, documentation, and document control procedures

The resultant data will be assessed for its usability towards the DQO based on review and validation of the QC

procedures listed above.
5.3.2 QC AND QA SAMPLING REQUIREMENTS

Table 3 describes the QC and QA sampling requirements and frequencies for ensuring the validity of environmental

soil sampling, surface water sampling, and air monitoring results. The contractor shall follow the guidelines in the
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CDQM for Hazardous Waste Remedial Activities, Appendix D, presented in Appendix F. The following

subsections describe specific sample handling procedures.

5.3.3 ENVIRONMENTAL SAMPLING PROCEDURES TO ENSURE FIELD QA AND QC COMPLIANCE

The analytical data validity is dependent on the integrity of field procedures employed in obtaining a sample. The

nature of environmental sampling includes several variables that may affect analytical results. Proper sampling

techniques are required to ensure that the small aliquot sample from a bulk material is representative. For a sample

to be representative, the sample must be collected and handled in a manner that maintains its original physical form

and chemical composition to as great an extent as possible. Sample integrity must be ensured and QA standards

must be followed throughout the field sampling effort.

5.3.4 SAMPLING METHODS
5.3.4.1 Instrument Calibration

The methods to be employed for representative sampling of soil, surface water, and air are described in the SAP.
Calibration for field instrumentation used by the contractor must be performed according to those procedures
outlined by the respective equipment manufacturer. Calibration of these instruments shall be performed at the

frequency recommended by the manufacturer, at minimum.

5.3.4.2 Decontamination Procedures for Field Sampling Equipment

Field sampling equipment shall be decontaminated prior to use. Decontamination procedures include the following:

. Wash contact areas of the sample equipment with potable (i.e., suitable for drinking) water and Liquinox

(or equivalent) soap
. Rinse the contact areas with potable water
. Rinse with 0.1 N nitric acid when sampling for metals
. Rinse the contact areas with de-ionized water
. Rinse with methanol (pesticide grade) when sampling for organics
. Air dry
. Rinse with hexane (pesticide grade) when sampling for organics
. Air dry equipment and wrap in aluminum foil (shiny side out) when not in use

. Solvents should be collected, containerized, and allowed to evaporate
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5.3.4.3 Decontamination Guidance

The contractor shall follow decontamination procedures in EM 1110-3-178, Chapter 9 (Appendix D) and CDQM
for Petroleum Storage Tank Remediation Projects, page 2-20 (Appendix E).

5.3.5 SAMPLE HANDLING
5.3.5.1 Sampling Documentation
The contractor shall comply with sample handling procedures in CDQM for Hazardous Waste Remedial Activities
Appendix F, presented in Appendix F of the WP. Field procedures shall be designed to minimize sample handling
and transfers. During sampling activity, a Field Team Member shall record the following information in the field
notebook using indelible ink:

. The unique sample number as obtained from the sample label

. Source of sample (including name, location, and sample type)

. Date and time of sample collection

. Preservatives used (if applicable)

. Name(s) of sample collector(s)

. Relevant associated field data such as pH, temperature, specific conductance, weather conditions and

observations, as applicable

5.3.5.2 Sample Identification
Each sample shall be identified by affixing a gummed label to each sample container. Each label shall have a

unique combination of field group name and sequence number, a standardized sample preservation code (if
required), and station identification (ID) according to the reference given above. Each label shall have spaces for
the field team to write in the date, time of sample collection, sampler's signature, and new station ID (if necessary).
A new station ID may be necessary due to changes in field and/or sampling conditions that require substitution of
sampling stations. All changes in station ID shall be clearly noted in permanent ink on the sample labe! and on the

field logsheet/logbook. Changes must be approved by the Field Team Leader.

5.3.5.3 Chain-of-Custody
Once the label is attached, the sample container shall then be placed (typically on ice) in a transportation case along

with the chain-of-custody. The chain-of-custody contains all relevant information (sample types, requested

analyses, sample locations and time collected, etc.) for each sample transported within that container.
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5.3.5.4 Sample Preservation
Sample bottles/jars shall be pre-preserved by the analytical laboratory or according to the laboratory standard

operating procedures for sample preservation. The contractor shall comply with the sample containers,

preservatives and holding times given in Table 4 and in Appendix F, Table F-1.

Table 4. Sample Handling Information

Parameter EPA Container | Recommended | Preservation Holding Times
Laboratory Quantity
Method Extraction Analysis
TPH! 8015 Modified Glass® 1 X 80Z° ice to 4°C - 28 days
Aromatic Volatile 8020 Glass 1 X 4oz ice to 4°C - 14 days
Organics (BTEX)
SVOCs* 8270 Glass 1 X 80z ice to 4°C 14 days 40 days
VOCs 8260 Glass 1 X 40z ice to 4°C - 14 days
All Metals 1311 Glass 1 X 8oz - - 180 days
extraction,
6010, 6020,
7470

' total petroleum hydrocarbons

? all containers must have Teflon-lined lids

3 ounces

* semi-volatile organic compounds

5.3.5.5 Sample Transportation
The method of shipment shall be entered on the bottom of the chain-of-custody, and the sampler shall sign and date

the form. The chain-of-custody shall be placed in a waterproof container (typically a freezer-grade Ziploc™

baggie) and sealed (using a chain-of-custody seal) in the transportation case along with the samples to which the

chain-of-custody applies. The transportation seal shall not be opened until the samples arrive in the laboratory and

are checked in by the Laboratory Coordinator or designate. The Field Team Leader shall alert the Laboratory

Coordinator to pertinent shipping information as needed at the end of each sampling day.
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5.4 LABORATORY QUALITY CONTROL PROCEDURES

Five parameters are used to evaluate the quality of measurement data generated by the contractor. These parameters
include precision, accuracy, representativeness, completeness, and comparability. Three parameters (precision,
accuracy, and completeness) provide a quantitative measure of the statistical significance of the data generated for
this task. The remaining parameters use field documentation and laboratory procedures to qualitatively evaluate the

data.

5.4.1 INITIAL SAMPLE PROCESSING

Upon arrival in the laboratory, samples shall be checked by the Laboratory Coordinator, Laboratory Sample
Custodian, or a designated alternate. All samples contained in the shipment shall be compared to the chain-of-
custody forms to ensure that all samples designated on the logsheet have been received. Any changes in the station
ID from the originally established station ID are noted. A sample receipt form, which contains all pertinent

information relating to the shipment and receipt of samples, shall be filled out by laboratory personnel.

5.4.2 SAMPLE PRESERVATION CHECK

Checking for proper field sample preservation is normally done at the beginning of the extraction/digestion/ analysis
process by the analysts/technicians who are processing the samples. Results of this checking of preservation are
entered on the sample preparation sheets that are contained in the analysis lot folders for that analysis batch. If it is
discovered that the samples have been improperly preserved, the Laboratory Coordinator shall be notified
immediately and will contact the COR to inform them of the situation. It shall be the responsibility of the COR to

determine whether or not the analysis should proceed under these circumstances.

5.4.3 OTHER SAMPLE PRESERVATION CHECKS

If the COR specifies that checking for sample preservation is to be performed at the time of receipt, the Sample
Custodian shall audit a portion of all fractions requiring field preservation and will record his findings on a sample
receipt form. If all tested samples are found to have been properly preserved, no further action is necessary. If any
of the audited sample fractions are found to have not been preserved (or improperly preserved), the Custodian shall
check all sample fractions in the shipment that use the same preservation technique as the fraction that failed the
audit check. For example, if it was found that one of the sulfuric acid fractions was found to have a neutral pH fora

sample, all other sulfuric acid fractions in that shipment shall be tested for proper preservation.
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5.4.4 INTERNAL CHAIN-OF-CUSTODY FORMS

If any sample fractions are found to be improperly preserved, the Sample Custodian shall note this fact on a sample
receipt form and notify the Laboratory Coordinator of the situation. The Laboratory Coordinator shall immediately
contact the COR to determine what action will be taken. If subsequently instructed to do so by the COR, the
Sample Custodian shall preserve all unpreserved fractions upon receipt. Samples are placed in appropriate storage
areas and Chemistry Group Leaders are then notified. Access to samples is limited to authorized personnel (the
Sample Custodian or their designate). Internal chain-of-custody records‘are started for samples at the time they are
removed from storage for processing and/or analysis. All internal transfers of samples/subsamples are recorded on
appropriate forms. These internal chain-of-custody records shall be kept with other laboratory records. Samples

shall remain in storage until it becomes necessary to retain them, at which time their disposition is noted.

5.4.5 DETECTION LIMITS

The contractor's selected laboratory will attempt to adhere to the detection limits listed in Table 5. These detection
limits are typical for each analyte, although actual detection limits will be based on the sample matrix and the level
of contaminant within the sample. If the sample matrix causes interference with the analytical method or if the
contaminant level is such that sample dilution is necessary, the detection limits may vary from those listed in

Table 5.

Table 5. Laboratory Analytical Detection Limits for Soil Samples

Analyte EPA Analytical Method Project Detection Limit' | NMED® Detection
(mg/kg) Limit
(mg/kg)
TPH* 8015 Modified 1.0 1.0
TVH? 8015 Modified 0.1 0.5
BTEXS 8020 0.001 0.5
Constituents
SVOCs’ 8270 constaminant -
Constituents specific
Arsenic 13118, 6010 0.4 mg/L -
Barium 1311, 6010 0.5 mg/L -
Cadmium 1311, 6010 0.005 mg/L -
Chromium 1311, 6010 0.02 mg/L -
Lead 1311, 6010 0.05 mg/L -
Mercury 1311, 7470 0.0002 mg/L -
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Analyte EPA Analytical Method Project Detection Limit' | NMED? Detection
(mg/kgy? Limit
(mg/kg)
Selenium 1311, 6010 0.05 mg/L -
Silver 1311, 6010 0.04 mg/L -
L____Nicke| 6010 02 .

' estimated instrument detection limits; to be used as a guidance only. Actual detection limits are matrix and
sample dependent.

milligrams per kilogram

New Mexico Environment Department - UST Soil/Water Sampling and Disposal Guidelines

total petroleum hydrocarbons

total volatile hydrocarbons (non-halogenated volatile organics)

benzene, toluene, ethylbenzene and xylenes

semi-volatile organic compounds

toxicity characteristic leaching procedure (TCLP) extraction method

® N W s WN

5.4.6 LABORATORY QC REQUIREMENTS

Laboratory work to be performed associated with the activities described in this WP shall follow the QC protocols
outlined in the QA/QC Control Guidance for Removal Activities, Sampling QA/QC Plan and Data Validation
Procedures (EPA, 1990).

The laboratory selected by the contractor is Assaigai Analytical Laboratories (Assaigai) located in Albuquerque,
New Mexico. Assaigai will be required to perform specific QC procedures and meet the control limits set for each
of the procedures. The QC protocol will include the following procedures:

. Initial calibration blanks and continuing calibration blanks

. Initial calibration verifications and continuing calibration verifications

. Interference check standards

. Laboratory control samples

. Laboratory duplicate samples

. Matrix spike sample analyses

Formulas for calculating results for the above procedures are given in the laboratory QC document (EPA, 1990).
The Assaigai Laboratory will provide QC calculations for the above procedures along with the data package. The
results of these calculations will be reviewed during data validation and assessment for their relationship to control
limits and therefore validity towards the DQO.

The QC indicator of precision will be determined by the contractor for removal activities based upon the
relationship of the laboratory result to the field screening results. The precision unit will be Relative Percent
Difference (RPD) which is calculated as foltows:

RPD =  (Field Screening Result) - (Laboratory Result) X 100

(Field Screening Result + Laboratory Result)/2

The target RPD for the removal activities is < 20 percent. Corrective action shall be implemented if the QC sample
analytical results do not meet the targets for precision. The resultant data will be assessed for its usability towards
the DQO based on review and validation of the QC procedures described in Section 5.5.

5.4.7 CORRECTIVE ACTIONS

The corrective action for a blank detection above the contract-required limit is re-analysis of all samples occurring
in that blank’s sample digestion group that have concentrations less than 10 times the concentration detected in the
blank. Duplicates, spikes, and the inductively coupled plasma (ICP) serial dilution check samples shall also be
checked against the control limits, and results outside these limits shall require flagging the affected data.
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5.5 CRITERIA FOR DATA ACCEPTANCE OR REJECTION

As stated in previous sections, soil samples will be collected and screened in the field with additional QC procedures
involving select sample screening using bioassay and select confirmatory analyses performed in a laboratory.
Additional samples will be collected, analyzed in a laboratory (i.e., air, surface water, and pre-landfarm soils) in
association with the unit removal activities. All of these sample screening and analytical results will be reviewed
and validated, and then assessed as to their corresponding DQO usability. The objectives of the data validation and
assessment program for this project are as follows:

. Examine and validate all data and documentation from field and laboratory instrumentation and method
quality assurance elements to ensure that all requirements specified in the WP (specifically the Quality
Assurance Plan [QAP]) have been met.

. Based on the data validation, subjectively assess the validity of the data.

Data validation will consist of examining the field and laboratory data to document compliance with procedures
listed in Sections 5.3 and 5.4 of the QAP. During the assessment procedure, the data will be either accepted or
rejected as to their adherence to the project DQO. If problems with data are identified during the review process,
documentation of appropriate corrective action will be required in the field or laboratory notebooks. The field and
laboratory supervisors may offer information or justification during the review process which indicate that the
sample results are valid. This information will be considered during data assessment. If corrective action
documentation is not present and additional information is not submitted, the sample may be rejected.

5.6 CONSTRUCTION QA/QC PROCEDURES
5.6.1 GENERAL INFORMATION

This section describes QA/QC procedures to be performed during construction activities associated with unit
removal, replacement, site restoration, and landfarm construction. All contractor and subcontractor personnel shall
use information supplied in this section as guidelines for construction, although the contractor shall utilize
experience, technical knowledge and professional judgement in performance of these and other QC activities.
Construction QC refers to QC of physical construction operations, but not to site characterization or design. The
procedures described in this section shall be performed in accordance with the ASTM standard procedures as
specified in applicable construction specifications.

5.6.2 GEOTECHNICAL LABORATORY TESTING
The primary construction QA/QC activities include soil sampling and geotechnical laboratory testing for particle
size analysis, compaction testing, and field density and moisture testing.

5.6.3 FIELD MOISTURE AND DENSITY TESTING

5.6.3.1 General Requirements

Density and moisture measurements shall be performed during backfilling, landfarm construction operations, and as
referenced in the specifications. If a test is desired below the test equipments standard operating depth for data
validation or other verification purposes, a small test pit may be excavated. Typically, all testing shall be performed
as backfilling and grading operations proceed.

5.6.3.2 Retesting Requirements
Any geotechnical testing results which do not meet the specification requirements will require retesting. Retesting

will be performed according to the directive of the Field Team Leader, but at a minimum will consist of testing two
(2) points around the non-passing test point. Upon delineation of a non-passing test area, the material will be
reconditioned (i.e., compacted, moisture conditioned, etc.) and confirmatory testing performed. All testing and
remedial actions taken to correct construction deficiencies will be documented by the Field Team Leader, reviewed
by the contractor, and submitted with other data and reports to the COR.

5.6.3.2.1 Nuclear Densometer Method

Test methods shall be used as outlined in the specifications. All results shall be recorded on appropriate forms
approved by the COR for data documentation. This equipment shall be used only by personnel authorized, trained,
and knowledgeable in its use, calibration, and maintenance procedures. Personnel using this equipment shall have
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been trained on radiation safety and the use of nuclear soil gauges. Personnel shall be monitored through the use of
radiation dosimeter badges.

5.6.3.2.2 Sand Cone Method

This method shall be performed according to the specifications. This test method shall be performed to verify the
test results of the nuclear densometer tests at a frequency of once per 10 nuclear densometer tests. If these sand
cone test frequencies are not sufficient to adequately verify nuclear densometer test results, the sand cone tests shall
be increased in frequency at the discretion of the Field Team Leader in order to establish a good correlation between
the two test methods. The sand cone method is not generally suitable for soft, friable, or seeping materials.

5.6.4 MISCELLANEOUS MATERIALS INSTALLATION
The installation of the following items will be observed and tested, as designated in the specifications:
. Asphaltic pavement
. Piping
. OWS and alarm system
. Drain (Drop Inlet at SWMU 9)
. Shoring and bracing
. Concrete pavement, curbs, and gutters
. Revegetation
. Grout

5.6.5 DOCUMENTATION

5.6.5.1 Field Logbooks
Field Team Members shall record giotechnical test or analytical sample type, date and time of tests, location and

depth of test or sample collection point, and all field testing results or screening data in the project field logbooks.
Observations made during construction and site restoration earthwork shall also be recorded in field logbooks.
Examples of such information include noting completion of project milestones, difficulties encountered an how
problems were addressed, encountering of unexpected structures or conditions, deviations to the work scope, etc.
All documentation shall be completed in indelible ink. Mistakes shall be crossed out with a single line and initialled
by the recorder, and new data shall be added so as not to delete previous information. No documentation shall be
discarded or destroyed.

5.6.5.2 Analytical and Geotechnical Laboratory Test Results File Maintenance

Additionally, all analytical and geotechnical laboratory results shall be reviewed by contractor personnel and
maintained in project files. All laboratory results shall be submitted by the contractor to the COR for information
and review.

5.7 QA/QC SUBMITTALS

The construction contractor shall prepare daily activity reports which include all QA/QC testing information,
analytical and geotechnical sampling and testing results, field screening, health and safety monitoring results, as
applicable, for the day, and a summary of the daily activities. The contractor shall also prepare a weekly report
summarizing the week's activities. Much of the soil and air sampling to be performed shall have a laboratory
turnaround time of one week or more. Therefore, these results shall be included in the weekly reports as received
by the contractor. All submittals, including those from subcontractors and vendors, shall be supplied to the COR.
Forms to be used by the contractor are presented in Appendix H.
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6.0 CONSTRUCTION CONTINGENCY PROCEDURES

Changes to the design and/or specifications may be needed during construction to address unforeseen problems
encountered in the field. Procedures to address such circumstances include notification by the contractor to the
COR and possibly regulatory agencies such as NMED and EPA. In the event of a construction emergency (i.e., fire,
earthwork failure, etc.), the contractor will orally notify the COR immediately, and notify the implementing
regulatory agencies within 24 hours of the event and in writing within 72 hours of the event. This written
notification must, at a minimum, specify what happened, what response action was taken and/or is planned, and any
potential impacts on human health and/or the environment. If the event prevents completion of the planned
corrective measures for the site (i.e., unit removal), secondary corrective measures will be planned by the contractor
and the COR. These secondary corrective measures shall be reviewed and approved by implementing regulatory
agencies.

rs
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7.0 PROJECT SCHEDULE

The project schedule, presented in Table 6, shows the timing for initiation and completion of all major corrective
measure construction tasks, and the timing of the submittal of the Construction Completion Report.

Table 6. Project Schedule

Event or Task Duration (weeks) C.ompleﬁonv Date
Contract Awarded 0 -
Notice-to-Proceed 0
Pre-Construction Conference 0
Mobilization 2
Construction Equipment and Schedule Submittal 0
Removal, Disposal, and Replacement of Units 29
Site Restoration 19
Construction Completion Report 0
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APPENDIX A

SITE-SPECIFIC HEALTH AND SAFETY PLAN

1.0 INTRODUCTION

This site-specific Health and Safety Plan (HASP), in conjunction with other portions of the WP, specifications, and
drawings, has been developed for USACE. The HASP identifies, evaluates, and recommends control measures for
potential safety and health hazards, as well as provides emergency response procedures during the removal and disposal
of units, replacement of OWS and drains, and any soil remediation activities completed in conjunction with the OWS

and UST removals at CAFB, Clovis, New Mexico.

This HASP has been prepared in conformance with the Safety Program for Hazardous Waste Sites, Occupational Safety
and Health Administration (OSHA) standards, and USACE standards (i.e., Fire Protection for Facilities). This HASP
presents health, safety, and emergency response activities involved with unit removal (and related appurtenances)
operations at CAFB. Compliance with this HASP and CAFB regulations is required of all contractor personne] involved

with removal operations.

1.1 PURPOSE OF HASP
The purpose of this HASP i1s to:

. Detail the safety, accident prevention, decontamination, construction, and fire protection standards

and procedures to be used during the course of site work

. Outline procedures to ensure the safety and health of all personnel performing activities associated
with the WP
. Outline emergency and contingency plans for protection of personnel and for any contingencies that

may affect personnel during unit removal and related activities

. Designate the responsibilities and authorities for implementing this HASP

1.2 HASP ACKNOWLEDGEMENT

Health and safety reporting procedures are also outlined in this HASP. All employees working on this project (including
temporary employees) must be familiar with the information, instructions, and emergency response actions contained in
this HASP. All employees directly involved with site field activities must read and sign the HASP acknowledgement
page prior to participating in field activities. Signature of the HASP. serves as documentation that listed personnel have
read and understand the contents of the HASP, and that listed personnel have received a site-specific pre-entry safety
briefing by the Site Safety and Health Officer (SSHO).



1.3 HASP BRIEFINGS AND TRAINING

All onsite personnel, including site visitors and temporary workers, will be required to attend a site pre-entry safety

briefing, which covers all elements of this HASP, and to show proof of completion of the required OSHA 24-hour or
40-hour initial training and 8-hour refresher training before being allowed to enter designated exclusion zones. This
pre-entry briefing will be performed by the SSHO. Visitors will be accompanied by the SSHO or other contractor
representative while onsite at all times. Following review of the HASP and performance of the site pre-entry briefing,
temporary workers will be required to work under the direct supervision of a contractor-designated supervisor for a

minimum of one 8-hour shift.

Any modifications to this HASP shall be approved and documented by the SSHO prior to implementation. Following
approval of the modifications, said modifications will be presented to all involved employees during daily health and
safety tailgate meetings. Tailgate safety meetings will be presented by the SSHO and documented on Tailgate Safety

Meeting Forms.

1.4 HASP AVAILABILITY
The HASP shall be made available for inspection and review by all employees participating in field activities, including

OSHA and military personnel, and other temporary employees or visitors. A copy of the HASP shall be readily
available during field activities (i.e., stored at the site, job trailer, or in vehicles used to transport employees about the

site).



2.0 SUMMARY
2.1 SITE NAME

Cannon Air Force Base (multiple unit locations)

2.2 APPROXIMATE SIZE OF AREA WHERE WORK ACTIVITIES ARE TO BE CONDUCTED
The work area consists of multiple unit locations near the following base buildings or pads: #119, #129, #165, #170,
#186, #194, #195, #196, #326, #375, #379, #494, #5077, #5120, and #5144. The operational area required for

removal of the units and associated appurtenances consists of approximately 0.5 acre per unit totaling approximately

8.5 acres. The above listed buildings and associated units are located in the aircraft hangar area.

2.3 SUMMARY OF PROJECT OBJECTIVES

Removal of the above referenced units, associated appurtenances, and related petroleum hydrocarbon and metals

impacted soils from the vicinity surrounding the units. Limited replacement of several units, restoration of each site,

transportation and disposal of impacted soils.

2.4 SUMMARY OF PROJECT TASKS AND RESPONSIBILITIES

Task  Description
Task 1 Removal of OWS, associated piping, USTs, sand traps, drains, and leach wells. Excavation of petroleum

hydrocarbon (and possibly metals) impacted soils. This task will require temporary sealing of product lines,
purging of units and related appurtenances, cutting and removal of piping, use of cranes for removal of units
and heavy construction and excavation equipment. Task will uﬁlize construction laborers, equipment
operators, engineers, soil sampling technicians, and health and safety personnel. Ambient air monitoring will
be required above and within the limits of any excavations. Units will be considered confined spaces and will
not be entered until they have been purged in accordance with API publication 1604 and appropriate
monitoring has been performed to ensure a safe environment. Access to the units will be strictly controlled,

and entry will not be performed unless absolutely necessary for removal of the units.

Task2 Limited replacement of designated OWS and drains, piping reconnects, and site restoration including
backfilling/compaction, grading, and placement of concrete, asphalt, or other surficial materials. This task will
require pipework to reconnect product lines and replaced units, cranes for placement of OWS and drains, and
heavy construction equipment for backfilling, compacting, grading, and resurfacing. Task will utilize
construction laborers, equipment operators, engineers, and health and safety personnel. Ambient air
monitoring will be required above and within the limits of any excavations subsequent to the removal of

impacted soils.



Task 3 Transportation of impacted soils for treatment and /or disposal of the impacted soils. This task may require
implementation of farming or construction equipment for placement, tilling, and removal of excavated soils.
Task may utilize heavy equipment operators, truckers, soil sampling technicians, engineers, operations and

maintenance personnel, and health and safety personnel.

No welding, torch and open flame are allowed within the work zone.

Tasks 1 and 2 may require the implementation of shoring (i.e., trench boxes, etc.) during removal of units, and

replacement of OWS and drains.

Air monitoring will be performed according to the procedures described in the following sections and in accordance

with the procedures outlined in referenced publications.

2.5 DURATION OF PLANNED ACTIVITIES

1. Estimated time for project completion:
Unit removal and unit replacement operations - 37 weeks

Optional soil remediation prior to disposal - ongoing basis

2. Anticipated Shift Schedule:
9 to 12 hours per day, 45 to 70 hours per week

2.6 PROJECT REPRESENTATIVES, EMERGENCY CONTACTS AND PHONE NUMBERS

USACE Technical Manager: Ms. Susan Gant (505) 342-3471
CAFB Project Manager: Mr. John Pike (505) 784-4348
Contractor Project Manager:

Contractor Project SSHO:

Contractor CIH:

Subcontractor Project Manager(s):

All questions regarding health and safety for this project should be directed to Mr. Dave Willett, CIH, USACE,
Albuquerque District at (505) 342-3477.
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3.0 HAZARD ANALYSIS
3.1 CHEMICAL HAZARD ANALYSIS

Project Task Chemical Hazard
Tasks 1 through 3 Units and associated piping, etc. may contain residual petroleum hydrocarbon related

sludges, liquids, and vapors. Soils excavated from around the units and treated on-base may
contain varying degrees of petroleun hydrocarbon and heavy metals contamination.

Section 1.3 and Table 1 provide a list of contaminants identified in the RFIs as being
contaminants of concern. Petroleumn hydrocarbon contamination includes a wide range of
compounds with varying chemical characteristics and volatilization rates (from benzene to
diesel, heavy oils and greases). Metals contamination includes but is not limited to lead,
cadmium, chromium, arsenic, mercury, and beryllium. Several other metals are present,
although many of these elements (and their detected concentrations) are indigenous to the
soils of this area. The RFI reports shall be reviewed by the contractor for specific
compounds detected at each individual unit locaﬁon and unit-specific modifications made to
this HASP to address appropriate personal protective equipment (PPE) and monitoring
requirements as deemed necessary by the SSHO. The contractor shall also review the RFIs

for nisk assessment and hazard evaluation information.

3.2 TYPES OF MATERIALS EXPECTED TO BE ENCOUNTERED AT THE SITE WHILE
PERFORMING TASKS 2 THROUGH 4

» Soils containing lead, arsenic, mercury, cadmium, beryllium, chromium, solvents, gasoline, jet fuel, diesel,

oil, and grease

Available Material Safety Data Sheets (MSDSs) and/or chemical fact sheets for these and any other chemicals brought
to the site will be included with this HASP. These sheets shall be updated onsite as needed to cover all materials used
during construction and those recovered hazardous materials associated with the units and impacted soil. The MSDSs
contain exposure limits, hazards, symptoms of overexposure, first aid procedures, and other pertinent information about
each chemical. - This attachment shall be updated in the field by the SSHO. If MSDSs cannot be acquired for certain
naturally occurring minerals, health data sheets shall be provided by the contractor. The contractor is responsible for

providing all MSDS/chemical fact sheets.

3.3 POSSIBLE ROUTES OF EXPOSURE FOR THESE CHEMICALS
(ALL APPLICABLE ROUTES LISTED)

« Dermal (skin) contact and absorption
¢ Inhalation

e Ingestion



As previously stated, attached MSDSs provide chemical-specific information related to exposure hazards and bodily
entry pathways. In general, the entry route with the most potential for chemical exposure involves inhalation of
petroleum hydrocarbon vapors and metals-containing dusts present in the soil. Tasks 2 through 4 will involve the
potential exposure of personnel to these vapors and dusts. Similarly, although personnel may not be directly handling
impacted soils, the potential for contact with contaminants is moderate as personnel will be involved in removing units
and associated appurtenances from the subsurface. The potential for dermal absorption exists with many of the
compounds found in petroleum hydrocarbon products. Standard hygiene practices including proper decontamination
prior to leaving the site and prohibition of eating, drinking, or smoking near site activities combined with proper

selection and usage of PPE should eliminate the potential for ingestion of contaminants.

3.4 PHYSICAL HAZARD ANALYSIS
Project Task Physical Hazard

Task 1 Temperature extremes, manual material handling, heavy equipment and truck traffic, excessive noise
exposure (jet aircrafl, equipment and activities associated with demolition, unit removal, and OWS

installation).

Task 2 Temperature extremes, manual material handling, heavy equipment operation and truck traffic, open
trenches, excavations, confined space, fire hazards, energized/pressurized line hazards, overhead
utilities and obstacles, hazards associated with operating cranes, uneven ground and trips/slips/falls,

excessive noise exposure (jet aircraft).
Task 3 Same as Task 2.

Task 4 Temperature extremes, manual matenial handling, heavy equipment operation and truck traffic,

trips/slips/falls, and excessive noise exposure (jet aircraft).

3.5 TRAINING REQUIREMENTS

Each site worker shall have completed a 40-hour hazardous materials training class and be authorized by a licensed
physician to perform site work according to the requirements set forth in OSHA Standard 29 CFR 1910.120. Personnel
shall also be trained and current in first aid and CPR. All of the certificates for the above training and medical
surveillance shall be provided by the contractor in Attachment A. In addition to these requirements, site-specific

training shall be conducted and shall consist at a minimum of the following:

¢ A health and safety orientation prior to start of onsite work using this HASP as an instructional guideline,

consisting of a minimum of two hours of instruction.



» The orientation shall also be used to review standard operating procedures and safe work practices; this
mnstruction will be performed by the SSHO and the construction manager/superintendent. The WP can be
used as an instructional guideline in combination with the Contractor's Standard Operating Procedures

(SOPs) as related to the requirements of each of the four outlined tasks.

» Tailgate health and safety meetings, minimum one per week, and additional meetings as deemed necessary
by the SSHO.

Other planned training activities related to this project include:

» Fit testing of all field personnel is required using fit testing methods recommended by the Contractor's CIH
in collaboration with the USACE CIH. Personnel shall also review cleaning and maintenance procedures

for their respective respiratory protective gear, if respiratory protection is required.

» Inform all subcontractors that OSHA standard 29 CFR 1910.120 applies to their site field activities, and
provide them with training regarding the hazards associated with the site in accordance with

29 CFR 1910.1200, Hazard Communication.

Tasks 2 and 3 of the project involve the use of heavy construction equipment and the excavation of the units and
impacted soils. At least one of the contractor's supervisors will be authorized as a competent person for the purposes of
inspecting open excavation and slope stability and will be accessible onsite during all Task 2 and 3 operations. The
competent person will have the training and experience to evaluate the excavations and the authority to correct
deficiencies (possibly suspending work) within the excavation. The appointed competent person's credentials shall be
approved by USACE prior to commencement of site activities. The SSHO's credentials shall also be provided and

approved by USACE prior to commencement of site activities.

3.6 MEDICAL SURVEILLANCE

Contractor personnel that are involved with onsite work shall participate in a medical surveillance program which
includes baseline and routine annual follow-up physical examinations. The program should be specifically designed for
personnel working on hazardous waste sites. Contractor's onsite workers shall also receive a medical examination at the
termination of their employment, unless their annual exam has occurred within six months of termination. Personnel

shall also be qualified by the physician to use a respirator in accordance with 29 CFR 1910.134.



4.0 ENGINEERING CONTROLS AND WORK PRACTICES
4.1 TASK-SPECIFIC CONTROLS AND PRACTICES

The following engineering controls, work practices, and PPE shall be employed during site operations in order to

minimize the potential for exposure to petroleum hydrocarbon vapors and impacted soils and metals impacted soils:

Project Task
Task 1

Tasks 2 and 3

Task 3

Engineering Controls/Work Practices
Follow all related construction safety standards as outlined in 29 CFR 1926, Construction Industry

Safety and Heath Standards.

Use water spray to lightly moisten subsurface working area materials to reduce dust hazard. Utilize
respirators as per air monitoring section. Inspect crane on a daily basis according to manufacturer's
specifications and 29 CFR 1926 Subpart N standards. Inspect open trenches and excavations on a
daily basis according to 29 CFR 1926 Subpart P Standards. Ensure all manual and mechanically
powered hand tools are inspected and meet the requireméms set forth tn 29 CFR 1926 Subpart 1.
Ensure all subsurface utility lines are located and marked. De-energize all sources of electrical,
mechanical, chemical, or otherwise powered utility and product lines prior to commencing operations
involving said lines. Use the distance method or line blanketing as ;;er power company standards for
protecting heavy equipment from electrical shock. The OWS and USTs associated with the units are
considered confined spaces. The SSHO shall make the determination of permit-required or non-
permit-required confined space entry as defined by 29 CFR 1910.146. Entry to these process and
storage tanks will be strictly controlled, minimized, and performed only after the proper steps have
been performed to clean and purge the tanks from all residual liquids and vapors in accordance with
API 1604, New Mexico Environmental Department Underground Storage Tank Regulations, and
according to 29 CFR 1910.146 Standards. All trenching and excavation shall meet OSHA excavation
requirements 29 CFR 1926, Subpart P, 20 CFR Part 1926 and 29 CFR Part 1910; and confined space
requirements 29 CFR 1910.146. ‘

Air monitoring will be performed as per the air monitoring section and PPE used as specified therein.

Safe work practices involving heavy equipment operation will be observed during spreading, tilling,
and removal of treated soils. Proper decontamination as per the decon section (below) will prevent

the transport of contaminants away from any on-base soil temporary storage or treatment facility.

4.2 EXCAVATION OPERATIONS

Health and safety protocols and procedures that will be implemented during all excavation operations at the site include

the following:



¢ During the excavation operations the contractor will visually assess excavation sideslope stability and
subgrade strength. Personnel will not be allowed to enter unsupported excavations or work next to
unsupported excavation sideslopes unless the contractor's registered professional engineer determines that
excavation stability conditions are safe to do so. If required, excavations will be supported in accordance

with the specifications.

« All personnel participating in the site operations will be made aware and will be required to stay clear of
transportation routes for heavy equipment operation. Personnel will maintain visual contact with heavy
equipment operators at all times. Personnel will not work directly behind heavy equipment and will be

aware of counterweight swing radius and movement.

» Use of any electrical equipment within the excavation will require the use of ground fault circuit

interrupters. No personnel will be allowed to operate electrical equipment in standing water.

+ Egress from open excavations (e.g., ladders, ramps) will be maintained around the excavation. Ladders

will be secured and appropnately tied off.

« A lay down area will be established for storage of materials (e.g., casing, shoring materials). No stacking
or leaning of unsupported or unsecured casings, lumber, or other heavy materials or equipment will be

allowed along excavation sideslopes or against buildings.

» Good housekeeping will be maintained at the site at all times. Electrical cords, compressor lines and pump

lines will be set away from walkways and ladders to prevent tripping hazards.

 Fire protection equipment will be maintained at the site at all times. Fire extinguishers and a spotter will be

utilized and be on hand during any hot work at the site.

If requirements for a permit-required or non-permit-required confined space are identified as indicated in 29 CFR
1910.146, then specific health and safety procedures shall be established before proceeding. These procedures shall
comply with all applicable and relevant requirements of 29 CFR 1910.146.



5.0 AIR MONITORING AND PERSONAL PROTECTIVE EQUIPMENT

5.1 VAPOR MONITORING

Based on the site characterization, the level of protection (LOP) required for operations at the site will be determined by
breathing space monitoring. Level C protection will be required for the site activities for this HASP until adequate site
characterization and monitoring has been performed and analyzed indicating Level D PPE as adequate. Background
total organic vapor (TOV) readings will be established using a flame ionization detector (FID). The FID will be
calibrated according to the manufacturer's instructions before and after measuring background levels with the
manufacturer recommended gas, or 100 parts per million (ppm) isobutylene. If sustained readings of 1 ppm to less than
S ppm above background are measured in the breathing zone, don full-face air purifying respirators (APR) with
combination particulate/organic vapor cartridges and sample specific to benzene using Draeger tubes. If readings
greater than 5 ppm above background are measured in the breathing zone, evacuate the work area, evaluate site

conditions, and implement available engineering controls. The following PRGs shall be implemented for this project:

PID/FID readings of background to 1 ppm: Level D

PID/FID readings greater than 1 ppm to less than Level C

5 ppm above background:

PID/FID readings greater than 5 ppm: EVACUATE THE SITE, provide engineering controls

to lower vapors, or upgrade to Level B

Readings will be taken prior to commencement of site activities, when the job location changes, every 20 minutes during

unit removal and unit replacement operations, and other times deemed necessary by the SSHO.

Note that Level D protection applies only afier adequate site characterization has been performed indicating that Level C

or higher protection is not required to protect workers from metal dust/fume exposures.

Sustained readings mean readings taken and concentrations maintained for 30 seconds or longer.

Oxygen and flammable vapor monitoring will be performed. If oxygen levels fall below 19.5 percent or flammable
vapor monitoring indicates a rise above 10 percent of the lower explosive limit (LEL), evacuate the site, provide

engineering controls to lower vapors, and evaluate site conditions.

Smoking and the use of other open flame sources such as cutting torches and welding equipment will be prohibited

within 50 feet of the excavation perimeter or any associated removed unit appurtenances. Prior to cutting or buming
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piping (if required), the air will be monitored as above and additionally, the LEL will be monitored. Readings of

20 percent or less of the LEL must be obtained before the OWS/UST/piping/drain is considered safe for removal or
cutting. The apparatus being cut/burned must also be purged of combustible vapors prior to commencement of cutting
operations. A fire watch will be posted during and 30 minutes following completion of cutting operations. Observe the

safety standards outlined in 29 CFR 1926, Subpart J.

5.2 DUST/FUME MONITORING

Personal monitoring using personal sampling pumps and minirams for ambient air quality shall be used at unit removal

locations. Ambient air monitoring using miniram should be performed at any temporary soil treatment and/or storage
area(s). All air monitoring shall be performed in accordance with all applicable OSHA, National Institute for
Occupational Safety and Health (NIOSH), state, and U.S. Environmental Protection Agency (EPA) guidelines. It is
recommended that Level C PPE be worn until an adequate database of personal sampling information confirms that
metal dusts and fumes are below appropriate OSHA PELs. Each job activity in each task should be characterized using
personal sampling air monitoring pumps for at minimum lead, arsenic, and éadmium, to evaluate potential metals
dust/fumes exposures prior to downgrading to Level D. Should this sampling information indicate that Level D PPE is
adequate, personal sampling should be continued at a minimum of one person per day. The job activity indicating the
highest potential for metals exposure as noted from the initial characterization data should be monitored daily with
another task randomly chosen and monitored on a weekly basis. This sampling routine will provide adequate data to
ensure that chemical exposures to metal dusts and fumes are being adequately controlled during unit removal and

replacement operations.

In order to fully characterize and evaluate the chemical hazards at the site, a Certified Industrial Hygienist should review
sampling analyses data to determine if additional monitoring is required and to determine if Level D PPE will be
adequate. ESE cannot assume liability for hazard assessment, monitoring, or for the overall health and safety of site

workers unless allowed to perform the monitoring and sampling analyses evaluations during site operations.

5.3 PRIMARY (LEVEL C) PPE REQUIREMENTS
Level C PPE will consist of the following equipment:
Steel-toed safety shoes, hard hat, ear plugs, rubber booties or boots, poly Tyvek or Saranex protective suits, full-face
respirators with combination particulate/organic vapor cartridges, surgical inner gloves with chemical-resistant outer

gloves to be determined by the SSHO and CIH.

Level D PPE will consist of the following equipment:
Steel-toed safety shoes, hard hat, ear plugs, safety glasses, and surgical gloves.
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5.4 ADDITIONAL CONTROLS, PPE, AND SAFETY EQUIPMENT

Where possible, enclosed cab construction equipment should be utilized to minimize exposure to hazardous vapors and

metal dusts and fumes.

Noise levels above 85 dbA require implementation of a hearing conservation program while noise levels above 90 dbA
require implementation of hearing protection. Historical data indicate that construction operations utilizing heavy
equipment exceed 90 dbA, therefore, hearing protection will be required as directed by 29 CFR 1910.95. Hearing

protection should be available at all times while on base due to the excessive noise produced by jet airplane activity.

Additional safety equipment required at each removal site includes a fire extinguisher, first aid kit, eyewash kit,
explosimeter, FID, scrub brushes and decon wash buckets, brooms and long-handled brushes for vehicle decon,
decontamination wash solutions (Liquinox), plastic trash bags for used PPE collection, and 6-mil liner material for use

as vehicle decon pads.

Smoking and eating will be allowed in designated areas only and in no case closer than 50 feet to active work

areas/excavations.

5.5 SITE CONTROL METHODS AND PROCEDURES

The site SSHO will establish overhead clearance areas, exclusion zones, contamination reduction zones,
decontamination areas, and support zones for each unit removal area. These areas will be marked with safety cones
and/or tape, and open excavations shall be secured using barricades or security fencing if left open overnight or
unattended for more than one day. All potentially contaminated equipment and personnel shall remain within the limits
of the exclusion zone until properly decontaminated. A decontamination station will be established within the
contaminant reduction zone surrounding the exclusion zone. The support zone will serve as equipment storage area and

provide an area for workers to eat, drink, and rest.

5.6 HEAT STRESS

Heat stress could potentially affect personnel conducting excavation and soil removal activities. The potential for heat
stress depends on the type of protective gear being worn, the ambient temperature, and the amount of activity. Work
cycle lengths will be based initially on subjective input from personnel. Employees will report any cases of dizziness,
excessive sweating, increased respiratory rate, or pulse and are to leave the work area immediately if these conditions
are noted. Work cycle lengths will be reduced and a monitoring program will be initiated if the above symptoms are
noted. Work cycles will be reduced if a pulse rate of greater than 110 is noticed at the beginning of the break. Personnel
with elevated rates will not return to work until the pulse has lowered to their resting rate. First aid procedures will be

used for heat related conditions, as necessary.
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5.7 COLD STRESS

During remedial activities, workers may also become exposed to cold temperatures when onsite. Although frostbite is
not a likely hazard during expected operation periods (summer), hypothermia can occur any month of the year in
northern climates. Factors leading to hypothermia include ambient temperature, wind velocity, precipitation, exposure

time, and type of protective gear being worn.
Signs of excess cold exposure include uncontrollable fits of shivering, slurred speech, memory lapses, immobile hands,

stumbling, drowsiness, and exhaustion. Treatment for these symptoms are to remove the victim from the wind and cold,

remove wet clothing, supply a warm drink, and keep the victim warm with blankets or clothing.
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6.0 DECONTAMINATION PROCEDURES
6.1 DECONTAMINATION PLAN

A decontamination plan shall be developed by the contractor and set up before any worker or equipment may enter areas

where the potential for exposure to hazardous substances exists. The decontamination plan shall accomplish the

following:

Determine the number and layout of decontamination stations

Determine the decontamination equipment needed

Determine appropriate decontamination methods

Establish procedures to prevent contamination of clean areas

Establish methods and procedures to minimize worker contact with contaminants during removal of
personal protective clothing and PPE

Establish methods for disposing of clothing and equipment that are not completely decontaminated

The plan shall be revised whenever the type of personal protective clothing or equipment changes, the site conditions

change, or the site hazards are reassessed based on new information.

6.2 EXAMPLE STANDARD OPERATING PROCEDURES

The first step in decontamination is to establish the Standard Operating Procedures that minimize contact with waste and

thus the potential for contamination. The following situations are provided as examples.

Implement work practices that minimize contact with hazardous substances (e.g., do not walk through areas
of obvious contamination, do not directly touch potentially hazardous substances if not absolutely required,
use tools).

Use remote sampling, handling, and container-opening techniques.

Protect monitoring and sampling instruments by bagging. Make openings in the bags for sample ports and

sensors that must contact or monitor site materials.
Wear disposable outer garments and use disposable equipment where appropriate.

Encase the source of contaminants with plastic sheeting or overpacks.

6.3 PROCEDURES FOR DRESSING

Procedures for dressing prior to entering the Exclusion Zone will minimize the potential for contaminants to bypass the
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protective clothing and escape decontamination. In general, all fasteners shall be used (i.e., zippers fully closed, all
buttons used, all snaps closed, etc.). Gloves and boots shall be tucked under the sleeves and legs of outer clothing, and
hoods (if not attached) shall be worn outside the collar. Another pair of tough outer gloves is often worn over the
sleeves. All junctures shall be taped to prevent contaminants from running inside the gloves, boots, and jackets (or suits,

if one-piece construction).

6.4 CHECKING OF PPE

Prior to each use, the PPE shall be checked to ensure that it contains no cuts or punctures that could expose workers to
wastes. Simularly, any injuries to the skin surface, such as cuts and scratches, may enhance the potential for chemicals or
infectious agents that directly contact the worker's skin to penetrate into the body. Particular care shall be taken to
protect these areas. Workers with large areas of damaged skin shall be kept from working onsite until the skin heals.

6.5 CONTAMINANT PERMEATION OF PPE

Contaminants can be located either on the surface of PPE or may permeate into the PPE matenial. Surface contaminants

may be easy to detect and remove; however, contaminants that have permeated a material are difficult or impossible to
detect and remove. If contaminants that have permeated a material are not removed by decontamination, they may
continue to permeate to the skin surface where they may cause additional exposure.

Five major factors affect the extent of permeation.

+ Contact time - The longer a contaminant is in contact with an object, the greater the probability and extent
of permeation. For this reason, minimizing contact time is one of the most important objectives of a

decontamination program.

« Concentration - Molecules flow from areas of high concentration in areas of low concentration. As

concentrations of wastes increase, the potential for permeation of personal protective clothing increases.
+ Temperature - An increase in temperature generally increases the permeation rate of contaminants.

+ Size of contaminant molecules and pore space - Permeation increases as the contaminant molecule

becormnes smaller and as the pore space of the material to be permeated increases.

« Physical state of wastes - As a rule, gases, vapors, and low-viscosity liquids tend to permeate more readily

than high-viscosity liquids or solids.
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6.6 CONTAMINATION REMOVAL FROM PPE

All personnel, clothing, equipment, and samples leaving the contaminated area of a site (generally referred to as the

Exclusion Zone) shall be decontaminated to remove any harmful chemicals that may have adhered to them.

Decontamination methods either (1) physically remove contaminants, (2) inactivate contaminants by chemical

detoxification or disinfection/sterilization, or (3) remove contaminants by a combination of both physical and chemical -

means.

In many cases, gross contamination can be removed by physical means involving dislodging/displacement, washing,

rinsing, wiping off, and evaporation. Physical methods involving high pressure and/or heat should be used only as

necessary and with caution since they can spread contamination and cause burns. Contaminants that can be removed by

physical means can be categorized as follows:

Loose contaminants - Dusts and vapors that cling to equipment and workers or become trapped in small
openings, such as the weave of the clothing fabrics, can be removed with water or a liquid rinse. Removal
of electrostatically attached matenals can be enhanced by coating the clothing or equipment with anti-static

solutions. These are available commercially as wash additives or anti-static sprays.

Adhering contaminants - Some contaminants adhere by forces other than electrostatic attraction. Adhesive
qualities vary greatly with the specific contaminants and the temperature. For example, contaminants such
as glues, cements, resins, and muds have much greater adhesive properties than elemental mercury and,
consequently, are difficult to remove by physical means. Physical removal methods for gross contaminants
include scraping, brushing, and wiping. Removal of adhesive contaminants can be enhanced through
certain methods such as solidifying, freezing (e.g., using dry ice or ice water), adsorption or absorption

(e.g., with powdered lime or kitty litter), or melting.

Volatile liquids - Volatile liquid contaminants can be removed from protective clothing or equipment by
evaporation followed by a water rinse. Evaporation of volatile liquids can be enhanced by using steam jets.
With any evaporation or vaporization process, care must be taken to prevent worker inhalation of the

vaporized chemicals.

Physical removal of gross contamination should be followed by 2 wash/rinse process using cleaning solutions. These

cleaning solutions normally utilize one or more of the following methods.

Dissolving contaminants - Chemical removal of surface contaminants can be accomplished by dissolving

them in a solvent. The solvent must be chemically compatible with the equipment being cleaned. This is
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particularly important when decontaminating personal protective clothing constructed of organic materials

that could be damaged or dissolved by organic solvents. In addition, care must be taken in selecting, using,
and disposing of any organic solvents that may be flammable or potentially toxic. Organic solvents include
alcohols, ethers, ketones, aromatics, straight-chain alkanes, and common petroleum products. Halogenated
solvents generally are incompatible with PPE and are toxic. They should only be used for decontamination

in extreme cases where other cleaning agents will not remove the contaminant.

Surfactants - Surfactants augment physical cleaning methods by reducing adhesion forces between
contaminants and the surface being cleaned and by preventing redeposit of the contaminants. Household
detergents are among the most common surfactants. Some detergents can be used with organic solvents to

improve the dissolving and dispersal of contaminants into the solvent.

Solidification - Solidifying liquid or gel contaminants can enhance their physical removal. The mechanisms
of solidification are (1) moisture removal through the use of adsorbents such as grounded clay or powdered
lime; (2) chemical reactions via polymerization catalysts and chemical reagents; and (3) freezing using ice

water.

Rinsing - Rinsing removes contaminants through dilution, physical attraction, and solubilization. Multiple
rinses with clean solutions remove more contaminants than a single rinse with the same volume of solution.
Continuous rinsing with large volumes will remove even more contaminants than multiple rinsing with a

lesser total volume.

At a hazardous waste site, decontamination facilities should be located in the Contamination Reduction Zone (CRZ) in

the area between the Exclusion Zone (the contamnated area) and the Support Zone (the clean area).

6.7 LEVELS AND TYPES OF DECONTAMINATION PROCEDURES

The level and types of decontamination procedures required depend on several site-specific factors including the

following:

The chemical, physical, and toxicological properties of the wastes

The pathogenicity of infectious wastes

The amount, location, and containment of contaminants

The potential for, and location of, exposure based on assigned worker duties, activities, and functions

The potential for wastes to permeate, degrade, or penetrate materials used for personal protective clothing
and PPE, vehicles, tools, buildings, and structures

The proximity of incompatible wastes
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+ The movement of personnel and/or equipment among different zones
» Potential emergencies
» The methods available for protecting workers during decontamination

» The impact of the decontamination process and compounds on worker safety and health

Decontamination procedures must provide an organized process by which levels of contamination are reduced. The
decontamination process should consist of a series of procedures performed in a specific sequence. For example, outer,
more heavily contaminated items (e.g., outer boots and gloves) should be decontaminated and removed first, followed by
decontamination and removal of inner, less contaminated items (e.g., jackets and pants). Each procedure should be
performed at a separate station in order to prevent cross-contamination. The sequence of stations is called the

decontamination line.

Stations should be separated physically to prevent cross-contamination and should be arranged in order of decreasing
contamination, preferably in a straight line. Separate flow patterns and stations should be provided to isolate workers
from different contamination zones containing incompatible wastes. Entry and exit points should be conspicuously
marked, and the entry to the Contamination Reduction Zone (CRZ) from the Exclusion Zone should be separate from
changing areas for exit from the CRZ. Personnel who wish to enter clean areas of the decontamination facility should be

completely decontaminated.

Table 1 lists recommended equipment for decontamination of personnel, personal protective clothing, and equipment.
In selecting decontamination equipment, consider whether the equipment itself can be decontaminated for reuse or can
be easily disposed of. Table 2 lists recommended equipment for decontamination of large equipment and vehicles. Note

that other types of equipment not listed in Tables 1 and 2 may be appropriate in certain situations.

6.8 DECONTAMINATION WASTE DISPOSAL
All equipment used for decontamination must be decontaminated and/or disposed of properly. Buckets, brushes,

clothing, tools, and other contaminated equipment should be collected, placed in containers, and labeled. Also, all spent
solutions and wash water should be collected and disposed of properly. Clothing that is not completely decontaminated
should be placed in plastic bags pending further decontamination and/or disposal. Water, soil, rinse solutions, and other
natural media collected during decon will be taken to the soil treatment facility, if any, and treated with the excavated
soils. If no soil treatment facility is used, then such wastes shall be disposed of off-base at a facility regulated by federal,
state or local authorities to accept such materials.

6.9 DECONTAMINATION WORKERS

Decontamination workers who initially come in contact with personnel and equipment leaving the Exclusion Zone will
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require more protection from contaminants than decontamination workers who are assigned to the last station in the
decontamination line. In some cases, decontamination personnel should wear the same levels of PPE as workers in the
Exclusion Zone. In other cases, decontamination personnel may be sufficiently protected by wearing one level lower

protection (e.g., wearing Level C protection while decontaminating workers who are wearing Level B).

The level of protection required will vary with the type of decontamination equipment used. For example, workers using
a steam jet may need a different type of respiratory protection than other decontamination personnel because of the high
moisture levels produced by steam jets. In some situations, the cleaning solutions used and wastes removed during
decontamination may generate harmful vapors. Appropriate equipment and clothing for protecting decontamination

personnel should be selected by the SSHO.
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TABLE 1. SOME RECOMMENDED EQUIPMENT FOR DECONTAMINATION OF PERSONNEL AND
PERSONAL PROTECTIVE CLOTHING AND EQUIPMENT

+ Drop cloths of plastic or other suitable materials on which heavily contaminated equipment and outer
protective clothing may be deposited.

» Collection containers, such as drums or suitably lined trash cans, for storing disposable clothing and heavily
contaminated personal protective clothing or equipment which must be discarded.

» Lined box with adsorbents for wiping or rinsing off gross contaminants and liquid contaminants.

¢ Large, galvanized tubs, stock tanks, or children's wading pools to hold wash and rinse solutions - these
should be at least large enough for a worker to place a booted foot in, and should have either no drain or a
drain connected to a collection tank or appropriate treatment system.

»  Wash solutions selected to wash off and reduce the hazards associated with the contaminants.

« Rinse solutions selected to remove contaminants and contaminated wash solutions.

« Long-handled, soft-bristled brushes to help wash and rinse off contaminants.

» Paper or cloth towels for drying protective clothing and equipment.

» Lockers and cabinets for storage of decontaminated clothing and equipment.

« Metal or plastic cans or drums for contaminated wash and rinse solutions:

+ Plastic sheeting, sealed pads with drains, or other appropriate methods for containing and collecting
contaminated wash and rinse solutions spilled during decontamination.

« Shower facilities for full body wash or, at 8 minimum, personal wash sinks (with drains connected to a
collection tank or appropriate treatment system).

¢ Soap or wash solution, wash cloths, and towels for personnel.

« Lockers or closets for clean clothing and personal item storage.

20



TABLE 2. SOME RECOMMENDED EQUIPMENT FOR HEAVY EQUIPMENT AND VEHICLE
DECONTAMINATION

»  Six-mil plastic drop cloths beneath entire decon area with surrounding berms for containment of spilled
soils and for collection of rinseate liquids.

 Storage tanks of appropriate treatment systems for temporary storage and/or treatment of contaminated
wash and rinse solutions.

* Drains or pumps for collection of contaminated wash and rinse solutions.

e Long-handled brushes for general exterior cleaning.

» Wash solutions selected to remove and reduce the hazards associated with the contamination.

» Rinse solutions selected to remove contaminants and contaminated wash solutions.

» Pressurized sprayers for washing and rinsing, particularly hard-to-reach areas.

» Curtains, enclosures, or spray booths to contain splashes from pressurizcd sprays.

» Long-handled brushes, rods, and shovels for dislodging contaminants and contaminated soil caught in tires
and the underside of vehicles and equipment.

« Wash and rinse buckets for use in the decontamination of operator areas inside vehicles and equipment.

» Brooms and brushes for cleaning operator areas inside vehicles and equipment.

« Containers for storage and disposal of contaminated wash and rinse solutions, damaged or heavily
contaminated parts, and equipment to be discarded.

« Vehicles will be visually inspected (following loading and decon) prior to leaving the decon area.

» Loading of trucks should be performed carefully to minimize spillage and decon time.

¢ A dry (physical) decon method should be used to decon vehicles as much as possible to minimize rinseates.

» Truck beds should be covered prior to leaving the loading/decon area to minimize dust during transport of

soil.
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All decontamination workers are in a contaminated area and must themselves be decontaminated before entering the
clean Support Zone. The extent of their decontamination should be determined by the types of contaminants they may
have contacted and the type of work they performed. All decontamination procedures shal] be implemented by the
SSHO and modified as needed according to location-specific information (i.e., containment characterization from RFIs,

etc.).

6.10 EMERGENCY DECONTAMINATION

In addition to routine decontamination procedures, emergency decontamination procedures must be established. In an

emergency, the primary concern is to prevent the loss of life or severe injury to site personnel. If immediate medical
treatment is required to save a life, decontamination should be delayed until the victim is stabilized. If decontamination
can be performed without interfering with essential life-saving techniques or first aid, or if a worker has been
contaminated with an extremely toxic or corrosive material that could cause severe injury or loss of life, decontamination
must be performed immediately. If an emergency due to a heat-related illness develops, protective clothing should be
removed from the victim as soon as possible to reduce the heat stress. During an emergency, provisions must also be

made for protecting medical personnel and disposing of contaminated clothing and equipment.
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7.0 EMERGENCY RESPONSE AND SPILL CONTAINMENT PLAN

Prior to the commencement of the site activities, all personnel must be familiar with this HASP. Contractor personnel
will notify local emergency services and personnel of the work location. A route map showing access roads to the work
area is one method of notification. A listing of phone numbers and contacts for reporting emergencies is provided
below. Names of the project representatives and contractor project representatives and other relevant personnel are also

listed below.

Personnel should always be alert for signs and symptoms of illnesses related to chemical, physical and disease factors.
Severe injuries resulting from accidents must be recognized as emergencies and treated as such. Table 3 provides an

overview of signs and symptoms indicating a medical emergency.

7.1 MEDICAL EMERGENCIES

If a medical emergency occurs at the site, the local Emergency Medical Services (EMS) will be notified immediately.
The CAFB project manager must be notified by phone and an accident report will be filed. In accordance with EMS
instruction, victims that are contaminated with toxic or dangerous materials may be decontaminated before being
transported from the site, as instructed by medical emergency personnel. First aid assistance must be initiated

immediately when a medical emergency occurs.

7.2 FIRES, EXPLOSIONS. AND SPILLS

Events of this nature must be recognized as an emergency. Personnel will be evacuated to the refuge area and the local

fire and/or EMS personnel notified. Only persons properly trained in fire suppression, spiil control, and other
emergency response procedures should attempt to deal with these occurrences. Other than small incipient fires or spills,
local emergency response agencies will be relied upon to provide containment and control functions. Cleanup after such
events may require the services of specialized contractors. The CAFB project manager and contractor project

representatives, along with appropriate regulatory personnel, will decide proper cleanup procedures.

7.3 REFUGE AREAS

For each projeci, a refuge area away from any active work area must be established. In many cases, this can be the
parking area or job trailer area. In any case, the preferred location is an upwind point, relative to prevailing winds, from

site activity.
7.4 EMERGENCY ALERTING AND RESPONSE PROCEDURES

An air hom or other similar device must be available for alerting personnel to an emergency. Should a need to evacuate

the site arise, the alerting device should be used in the manner described in Table 4.
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Table 3. Medical Emergency Signs and Symptoms (continued)

Table 3. Medical Emergency Signs and Symptoms

very cold and numb

Heat Stroke Hot, dry, red skin Remove from heat source. Cool immediately.
Transport immediately to hospital.

Heat Exhaustion Sweating, nausea, skin is pale, cool Remove from heat; admnister liquids.
Monitor vital signs.

Hypothermia Shivering, disoriented, slurred speech Warm patient; remove any wet clothing.

Frost Bite White or grayish yellow skin - part feels Do not rub or massage affected part; place in

warm water.

Chemical Burns

Skin redness, pain

Remove any contamninated clothing; flush
15 to 30 minutes with water.

Thermal Burns
(no open blisters)

Skin redness, pain

Flush with lots of cool water; apply moist
dressing.

Thermal Burns
(open blisters and

Skin may be red to charred

Do not use water; apply dry dressings.

very fast or slow pulse and/or breathing;
confusion; enlarged pupils

third degree)
Bleeding Obvious blood loss Apply direct pressure on the wound or at
pressure points, if necessary.
Amputations Body part severed Place part in moist wrap on ice, control
| bleeding; call Emergency Medical Services
(EMS).
Shock Pale or bluish skin, lips and fingemnails, Maintain body temperature; elevate feet if no

back or neck injury; call EMS.

Chemical Inhalations and
Exposures

Vaned

Determine chemical identity; remove from
exposure; maintain airway, breathing and
circulation (ABCs); call EMS.

Fractures, Sprains and
Strains

Pain, swelling, inability to move the
affected part

Immobilize part or area; apply cold packs to
reduce swelling. Transport to medical facility
or call EMS.

Heart Attack

Chest pain, nausea, shortness of breath,
denial

Keep victim from moving; call EMS,
administer CPR if necessary.

Unconscious (general)

Look for abnormalities, observe conditions
around victim before assisting

Remove from any hazardous conditions;
maintain ABCs; call EMS.

Stings

Be alert for allergic reactions, redness,
swelling, difficulty breathing

Remove stinger with forceps; apply cold pack.
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Table 3. Medical Emergency Signs and Symptoms (continued)

Table 4. Emergency Alerting and Response Signals

: .;|
1 LONG (L) Evacuate entire work zone by nearest exit route.
2 SHORT (8) Localized problem (not dangerous to workers). Workers move to contamination reduction zone for
further instructions.
L/S/L/S Need help at work location.
2L All clear. Resume work.

7.5 SITE EVACUATION

Two types of evacuation have been considered:

o Withdrawal from the immediate work area onsite

« Evacuation of the entire work site

Withdrawal to a safe upwind location will be required under the following circumstances:
e Occurrence of a minor accident--field operations will resume afier first-aid and decontamination procedures
have been administered 4

+ Malfunction or failure of protective equipment, clothing, or respirator

The CAFB project manager or contractor project representatives and/or their designee, must initiate such an evacuation.
An emergency alert will be sounded in accordance with Table 4. Personnel must proceed to the refuge area after

passing through the decontamination area, if possible and when appropnate.

7.6 EMERGENCY EQUIPMENT
Medical:
The following equipment/supplies shall be made available onsite:
» 5 gallons of potable water per each 5 persons
» Eyewash kit
+ First aid kit
o 1 field stretcher per job site

Fire:
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Each piece of motorized equipment at the job site (excluding worker personal vehicles) must be equipped with an ABC

rated fire extinguisher (minimum 10-lb. size).

Communication:

Normally, where the work site is within one road mile of an accessible telephone and the project duration is one week or
less, no additional outside communication equipment is required. In situations where extremely hazardous materials are
being handled, telephones or radios must be available at the site. Also, for any projects lasting longer than one week

(seven days), telephone or radio communications should be available at the site.

7.7 EMERGENCY NOTIFICATION PROCEDURES

If an emergency occurs, the proper notifications must take place in a timely manner. The contractor SSHO shall be

responsible for ensuring such notifications take place, and that the following information is given when reporting an
emergency:

» Name and location of person reporting

+ Location of accident/incident

« Name and affiliation of injured party

o Description of injuries

+ Status of medical aid effort

o Details of any chemicals involved

» Summary of the accident, including the suspected cause and the time it occurred

+ Temporary control measures taken to minimize further risk

This information is not to be released under any circumstances to parties other than those listed in this section and bona
fide emergency response team members. Once emergency response agencies have been notified, the CAFB and the
COR must be notified immediately. They will assist the contractor SSHO in notifying additional persons or agencies, as

necessary.

Medical Facilifies:

The CAFB Hospital is located at 208 West Casablanca Avenue, and can be reached at 784-4033. Sheet C1 shows the
location of the base hospital. The nearest off-base hospital is the Plains Regional Medical Center (formerly Clovis High
Plains Hospital) located at 2100 North Thomas Street, (505) 769-2141. To get to the hospital, exit CAFB and travel
east on Route 60/84 into Clovis. Make a left (north) on Thomas Street. The hospital is on the left (west) side of the

street near the intersection of Thomas Street and 21st Street.
Medical Emergency Phone Numbers:
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The chain-of-command will be used for notifying personnel in case of emergencies. The chain-of-command is as
follows:
« The SSHO will notify the emergency response team, fire department, police departments, etc. In addition,
the SSHO will notify the CAFB project manager. The CAFB project manager will notify the COR and

other applicable agencies.

Fire and Explosion Emergency Phone Numbers:
USACE Project Manager:

USACE CIH:

CAFB Project Manager:

Contractor Project Manager:

Contractor Project SSHO:

Subcontractor Project Manager(s):

Local:

CAFB Hospital

Plains Regional Medical Center
Ambulance

Police and Fire Departments

Federal Emergency Response Contact
Region VI Response Center

U.S. Environmental Protection Agency
Response and Prevention Branch

1445 Ross Avenue

Dallas, TX 75202

New Mezxico Environment Department
Emergency Reporting Hotline

New Mezxico Environment Department
Air Quality
Air Pollution Control
Groundwater Protection and Remediation
USTs
Surface Water
Hazardous and Radioactive Materials
Solid Waste

Ms. Susan Gant (505) 342-3471
Mr. Dave Willett (505) 342-3477
Mr. John Pike (505) 784-4348

(505) 784-4033

(505) 769-2141
911

911

(214) 665-2222 (Hotline)

(505) 827-9329

(505) 827-0070
(505) 827-1468
(505) 827-0158
(505) 827-2914
(505) 827-2827
(505) 827-4308
(505) 827-2950
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New Mexico Department of Energy, Minerals
and Natural Resources (505) 827-7811

Department of Interior
Bureau of Land Management

(New Mexico State Office) (505) 438-7400
Bureau of Mines (505) 835-5420
Bureau of Reclamation (505) 835-1202

Department of Agriculture
U.S. Forest Service

(See listing for local National Forests)

Department of Transportation
Federal Highway Administration (505) 820-2021

OSHA (505) 827-4230

The following organizations may be contacted for information regarding spill of hazardous materials:
«  Chemtrec, (800) 424-9300--This service is operated by the Chemical Manufacturers’ Association. An expert
on chemicals and spill response is available twenty-four (24) hours a day via this toll free number.
+  Poison Control Center, Rocky Mountain Poison Control Center, Denver, CO, (800) 525-5042--This center
provides information on the chemical composition, appearance, and toxicity of common poisonous materials,
as well as information on the symptoms of exposure and on emergency procedures recommended in the event

of exposure. (Note: This service deals mainly with household chemicals.)

7.8 PROCEDURES FOR HANDLING EMERGENCY INCIDENTS

As stated previously, the local emergency services agencies will be relied upon to respond to emergencies. Initial action

by site workers should an emergency incident occur, are described below:

«  Personal Injury in the Exclusion Zone--Upon notification of an injury in the Exclusion Zone, the designated
emergency signal shall be sounded. All site personnel shall assemble at the decontamination line. The
contractor's rescue team will enter the Exclusion Zone (if required) to remove the injured person to the hotline.
The SSHO and Field Team Leader should evaluate the nature of the injury, and the affected person should be
decontaminated to the extent possible prior to movement to the Support Zone. Onsite personnel shall
administer the appropriate first aid, and contact should be made for an ambulance and with the designated
medical facility (if required). In case of a life-threatening injury, provide rapid gross decontamiriation, if
necessary, and move immediately to medical attention. If victim is contaminated, wrap the person to contain
contaminants and ensure that medical providers have information on the nature of the site contaminants. No

persons shall re-enter the Exclusion Zone until the cause of the injury or symptoms is determined.

o  Personal Injury in the Support Zone--Upon notification of an injury in the Support Zone, the SSHO will
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assess the nature of the injury. If the cause of the injury. or loss of the injured person does not affect the
performance of site personnel, operations may continue, with onsite personnel initiating the appropriate first
aid and necessary follow-up as stated above. If the injury increases the risk to others, the designated emergency
signal shall be sounded and all site personnel shall move to the decontamination line for further instructions.

Onsite activities will stop until the added risk is removed or minimized.

«  Fire/Explosion--Upon notification of a fire or explosion onsite, the designated emergency signal shall be
sounded and all site personnel assembled at the decontamination line. The fire department shall be alerted and

all personnel moved to the refuge area.

«  Other Equipment Failure--If any other equipment onsite fails to operate properly, the SSHO shall be notified
and then determine the effect of this failure on continuing operations onsite. If the failure affects the safety of
personnel or prevents completion of the Work Plan tasks, all personnel shall leave the Exclusion Zone until the

situation 1s evaluated and appropriate actions taken.

Procedures for reporting incidents to local, state, and federal government agencies are contained in this section. The
emergency response plan outlined in this HASP is intended to be compatible and com.plimentary to other government

agency response plans.



Project: Cannon Air Force Base Project Number:
* Appendix II and III
Solid Waste Management Units
Removal/Disposal/Unit Replacement

Operations
‘i’wroject Manager: Site: Cannon Air Force Base, Multiple
Locations
Site Team Leader: Site Location: Clovis, New Mexico
Site Health & Safety
Officer:

HASP ACKNOWLEDGEMENT

I acknowledge that I understand the requirements of the HASP, and agree to abide by the procedures and limitations specified.
I also acknowledge that I have been given an opportunity to have my questions concerning the HASP and its requirements
answered prior to performing field activities. Health and safety training, and medical surveillance requirements applicable to
my field activities at this site are current and will not expire during onsite activities.

SIGNATURE EMPLOYEE NUMBER DATE

SUBCONTRACTORS

I'have provided subcontractors who will be performing field activities on this site with a copy of this HASP. I have also
informed the subcontractors that OSHA Standard 29 CFR 1910.120 applies to their site field activities.

Project Manager Signature Date




APPENDIX B

NMED UST REGULATIONS AND UST SOIL/WATER
SAMPLING AND DISPOSAL GUIDELINES



UST Soil/Water
Sampling & Disposal
Guidelines

The New Mexico Environment Department

Revised April 1995

This guidance document supersedes
all previous documents.

PURPOSE: This document is provided to clarify lead program responsibilities at leaking
Underground Storage Tank (UST) sites, tank removal methodologies, soil and
groundwater sampling protocols, analyses, and procedures for investigating and
remediating soil and groundwater contaminated with petroleum hydrocarbons, hazardous
substances, and wastes from UST systems.

DEFINITIONS: For purposes of clarification, the following definitions-are provided.

A.  Hazardous Substance UST - As defined in the UST Regulations, is a UST system that contains
an accumulation of hazardous substances defined in Section 101(14) of CERCLA, other than any
substance regulated as a hazardous waste under Subtitle C of RCRA, or a mixture of such substances
and petroleum in which the hazardous substance(s) comprise greater than 50% of the weight or

volume of the mixture.

B.  Regulated Substance - As defined in the UST Regulations, is any substance defined in Section
101(14) of CERCLA, but not including any substance regulated as a hazardous waste under Subtitle C
of RCRA; and petroleum, including crude oil or any fraction thereof which is liquid at standard
conditions of temperature and pressure of 60 degrees Fahrenheit and 14.7 Ibs/square inch Absolute.

C. Highly Contaminated Soil - As defined in the UST Regulations, Section 1201(G), are soils
which are saturated with any type of petroleum product. Two methods to determine this are:

1) Filter péper method: Place a sample of the soil on filter paper. Observe the paper under the
.soil. If hydrocarbons are able to saturate the paper, the soil is highly contaminated.

2) Observation of physical properties: Study a sample of the soil for observable free petroleum
product, moisture content, gross staining, and evidence of very strong odor. These physical
properties are criteria which may be used to determine if the soil is high contaminated.

D. Release - As defined in the UST Regulations, is the spilling, emitting, discharging, escaping,
leaching or disposing from an underground storage tank system into ground water, surface water or
subsurface soil. Included in these are overfills and spills, as well as pipe and tank leaks. Note:
Releases must be reported to the UST Bureau pursuant to the UST Regulations, Section 204 and

Part V1I.
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E. Groun I Discharge Permit - means the approved methods and conditions, including any
monitoring and sampling requirements, for the discharge of effluent or leachate which may move .
directly or indirectly into ground water. Ground water discharge permits are processed by the Ground

Water Protection & Remediation Bureau of NMED, and generally require 120 days to approve after

receipt of a complete permit application.

F.  Landfarming - means the remediation of petroleum contaminated soils on or at ground surface
using natural aeration and volatilization, disking, and natural and enhanced bioremediation to reduce
the concentrations of petroleum hydrocarbons to regulatory levels. Landfarming facilities require
ground water discharge permits.

1. UST Sites on- i

A. The UST Bureau has jurisdiction at all sites where a petroleum hydrocarbon release has
occurred and the source of that release Is a "UST* as defined in the UST Regulations, |
Section 102 (CCC), or a "UST system” as defined in Section 102 (EEE).

B. The Hazardous Waste and Radjoactive Materials (HWRM) Bureau has Jurisdiction over any
UST used to store hazardous waste not commingled with petroleum hydrocarbons. Call
(505) 827-4308.

C. The HWRM Bureau has jurisdiction over releases where the UST system that leaked
contained a mixture of hazardous waste and other regulated substances, including petroleurn
products,

D. The Ground Water Protection and Remediation (GWPR) Bureau has Jurisdiction over any
petroleum release from a non-UST source including an aboveground storage tank (AST) and
associated piping. Call (505) 827-2886. This includes surface spills from a UST dispenser if -
the release was caused by overfilling of a vehicle and the UST system did not sustain
Physical damage which caused the release.

E. Where the facility has both ASTs and USTs and at least one of the release sources Is a UST,
a decision will be made jointly by the UST and GWPR burcaus regarding which bureau wil]
take the lead in case management. Both UST regulations and New Mexico Water Quality
Control Commission Regulatlons will apply in these cases.

F. When the source of a release is on Indian lands, the US Environmental Protection Agency
has jurisdiction. Sites on Navajo lands are referred to Region IX In San Francisco,
California. Sites on other Indian lands within the boundarles of New Mexico are referred to
Reglon VI in Dallas, Texas. : '

II. il Sampl llection Meth : vals

A. Pursuant to the UST Regulations, Section 802, 'Beféxe permanent closure or a change in
service is completed, owners and operators must measure for the presence of a relsase
where contamination Is most likely to be present at a UST site. " Additionally, Section 802

specifies that the ONLY exception to this is if vapor monitoring or ground water monitoring
as defined in Section 603 is operating AT THE TIME OF CLOSURE and these indicate no

release occurred,



- Sampling & Disposal Guidelines &

NOTE: This does not mean that soil sampling should not be conducted if a release is
either suspected or confirmed.

Starting immediately, if the results of soil samples analyzed by heated headspace using a
photo-jonization detector (PID) are disputed by tank owners, operators, or their
contractor(s), soil samples must be collected for laboratory analysis and must be extracted in
the field using the Methanol Extraction Method. The procedure for this sampling
methodology is described in Part E of this section.

B. The location and number of samples required should be based on the following:

1) For tanks 2,000 gallons or less in capacity:
a. One sample under the center of each tank.
b. If there are two or more of these tanks in a single pit, samples must be taken at the
bottom of the pit in each corner (or each wall midpoint) and in the pit center.

2) For tanks greater than 2,000 gallon capacity:
a. One sample under each end of the tank.
b. If there are three or more of these tanks in a single pit, samples must be taken at the
bottom of the pit in each corner (or each wall midpoint) and in the pit center.

Diagrams of proper sampling locations:

_ MIXED SIZES: USE EITHER PATTERN
2 OR FEWER TANKS 3 OR MORE TANKS (Numbered of lettered)

2 OR MORE TANKS > 2000 gal
< 2000 gal.

> 2000 gal.

3) In addition to the sampling scheme above, sampling locations should be based on these
considerations:

Area(s) of highest contamination;

Type of closure;

Soil types;

Backfill material;

System configuration.

oo

Sample soils where holes or releases have occurred in tanks and piping runs or where
overfill/spill has occurred.

4) If ground water is encountered, water samples should be collected in a clean container
and then decanted into 40 m! VOA/VOC vials for lab analysis. Refer to the water
sampling procedures discussed later in this document.

Samples should be taken as soon as possible after the removal of the tank(s) and before any
backfilling or other disturbance of the pit bottom. Samples must be taken a2 minimum of one
(1) foot below the bottom of the tank(s) or pit, whichever is deeper.

C. For purposes of clarifying the responsibilities of UST Bureau staff, the following applies:
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As part of their inspection at a UST removal site, UST field inspectors will utilize an
appropriate field testing instrument 1o detect the presence or absence of petroleum
hydrocarbon contamination and report confirmed releases to the Remedial Action Section of
the UST Bureau. Upon completion of this task, inspectors will not remain on-site and act as
the RP’s consultant. Inspectors may, however, remain on-site to ensure that the RP has
collected soil/water samples from the excavation pit in an approved manner as specified
below. RPs are responsible for collecting and analyzing soil/water samples and submitting

the analyses to the UST Bureau,

Further, RP’s are responsible for conducting investigations and corrective actions, and must
utilize an environmental consultant or other qualified person(s) to assist and advise the RP ag
to the actions needed. In no case will UST Bureau staff act as the RP’s consultant. Results
of all lab anulyses must be submitted (o the field inspector to determine If a release has
occurred. All samples above or below acceptable limits must be reported to the
Remedlal Actlon Section in accordance with Part XTI, Section 1202 of the UST

Regulations.

NOTE: A quick reference chart Indlcating contaminant types and appropriate EPA
methodologles to use is in Appendix I of this document.

- Heated Headspace Methodology

1. Fill 2 0.5 liter/16 ounce or larger glass Jar half full of soil sample. Plastic bags or
other non-glass contalners are not acceptable.

2. Seal top of jar with clean aluminum foil,

3. Ensure sample is at 15 to 25 degrees Celsius or approximately 60 to 80 degrees
Fahrenheit. A warm water bath should be used jf necessary to raise sample temperature .
to the acceptable range.

4. Aromatic hydrocurbon vapor concentrations must be allowed to develop in the headspace
of the sample jar for S to 10 minutes. During this headspace development, the sample
should be shaken vigorously for one minute.

5. Immediately pierce the foil seal with the probe of either a Flame Ionization Detector
(FID) or a Photo-ionization Detector (PID), and read the highest (peak) measurement.
The instrument must be able to accurately detect total aromatic hydrocarbons (TAH)
between 0-1000 parts per million (ppm). Detection of contaminant levels (TAH) of 100
ppm or greater indicates that the soils tested exceed the soil ¢cleanup standards in Section
1209 of the UST Regulations. .

NOTE: Never use a PID, FID or any other accepted field test instrument unless the
Instrument Is calibruted in the field und in good working order. Only calibrant gases
having a standard of 100 ppm or greater should be used to culibrate field instruments.

NOTE: RP's und/or thelr consultants should use their best judgement In determining
the appropriate field Instrument to use (PID vs, FID). Factors to consider Include, but
should be limited to, age of the UST system, soll characteristics, and extent of

contaminant degradation.

P.0Y
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E. Léborat()ry Methodology-Methanol Extraction Procedure

The extraction procedure is simple, but these step by step instructions should be followed
without deviation:

L.

Contact the analytical laboratory that you normally send soil samples to and let them
know you need the supplies required to perform methanol extraction. Let them know
how many samples you are extracting if known, or take enough supplies with you to
cover any contingencies. The laboratory should have the sample bottles ready and
pre-weighed with purge and trap grade methanol i in them. The laboratory should also
supply enough disposable or non disposable syringes in which to collect-the soil sample,
and the paperwork required to log and ship the samples to their lab. At least two New
Mexico analytical laboratories are now ready to provide this service.

2. Soil samples can be collected from a backhoe bucket (for tank removals) or from a

3.

split-spoon sampler for soil borings or monitor wells. Avoid placmg pebbles or other
particles larger than soil in the sample.

If soil samples are collected from a backhoe bucket, scrape off the top six or so inches
of soil in the bucket and fill the syringe supplied by the lab with 10-15 cc’s of soil. The
syringe should be marked to indicate when the right amount of soil has been collected.

If soil samples are collected from soil .borings or monitor well installations, brass tube
samplers should be used. Place the brass tube samplers in the split spoon and collect the
sample. Seal the ends of one tube with aluminum foil and duct tape, label it and place

on ice. Use the soil in the other tubes to conduct heated headspace analysis. Once the
headspace analysis is complete and you have determined which samples need lab
analysis, remove the aluminum foil from one end of the brass tube(s) you placed on ice
and collect the soil sample for extraction. Note: Do not send brass tube samples to the-
lab. Perform soil collection with a syringe then methanol extraction on the soil from
the brass tube being held on ice. Brass tubes can be reused after decontaminating

them.

Two procedures can be used to extract the soil sample: 1) Unscrew the cap on the

sample bottle and quickly push the sample into the bottle with the syringe plunger being
careful not to get soil particles on the rim of the bottle. Quickly replace the cap and
tighten securely; or 2) If the methanol is provided in a separate vial from the sample
bottle, Unscrew the cap on the sample bottle and quickly push the sample into the bottle
with the syringe plunger being careful not to get soil particles on the rim of the bottle.
_Open the vial containing the methanol and pour it in to the sample bottle being careful
“not to spill any methanol. Quickly replace the cap and tighten securely. Gently agitate
the sample so the soil is immersed in the methanol. Excessive agitation may cause
undue volatilization In both procedures you must work quickly to avoid VOC losses
from the sample. Write the sample information on the bottle, fill out the paperwork and
place the bottle on ice for transport to the lab. Note: Two samples should be collected

and extracted for each analysis requested.

4. Collect a dry-weight sample in a VOA vial supplied by the lab for each sampling

location at the site. Insure that you have collected at least 20 grams (the bottle should be
at least half full of soil). Label the sample to correspond with the labeling on the
matching field preserved sample. This is to measure the soil moisture content of the soil
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only and the sample does not need any special preservation. Fill out the necessary
paperwork indicating that the sample is for soil molsture analysis only.

5. Be sure to tell the analytical laboratory to conduct EPA Method 8020 and EPA Method
8015 modified analyses on the samples.

6. Do not use methanol extraction on diesel, fuel oil, jet fuel, kerosene or other heavy
' petroleum contaminated soils. Collect these samples as usual with no headspace in Jars
supplied by the Jab,

NOTE: If heated headspace and Isb analyses are conducted on samples from the
saime site/location the highest value obtained will be used to determine compliunce
with soil cleanup standards.

F. Diesel/Heavier-Than-Gasoline Contaminated Soils
For these soils, collect samples in 4 ounce or larger jars. Fill jars completely full, leaving

no headspace in the jar. Place jars on ice and ship to laboratory for analysis. Note: Mason
jars or other similar jars are not acceptable for these samples. Obtain proper jars from the

analytical laboratory or Iab equipment supplier.

. Soil/water sampling protocols

A. Soil Sampling Protocols

For soils contaminated with gasoline, headspace with detector tubes or field FID, PID as
specified in Section 1I(D), or analysis with Hanby Kit or EPA approved Lab-In-A-Bag may
be used to screen samples to determine which ones to perform the methanol extraction 4
procedure on and send 1o the laboratory, To receive a "No Further Action® determination at -
a confirmed releasc site, owners or operators must comply with USTR Part XII, Section
1209. If laboratory analysis is used instead of heated headspace/PID readings to verify if a
site is cleaned up below state action levels, UST Bureau staff must be in receipt of data
generated by laboratory analysis after using one of the following appropriate soil collection
procedures: 1) gasoline or AVGAS contaminated soil samples, or soils where heated
headspace/PID readings indicated the presence of aromatic hydrocarbons, are extracted at

the time of collection using the methanol extraction procedure specified in Section 1I(E); or
2) diesel or other heavier than gasoline petoleum hydrocarbon contaminated soils collected
without hcadspace in 4 ounce or larger jars (not Mason jars), placed on ice and shipped to
the analytical laboratory as specified in Section II(F).

Acceptable lab analysis methodologies and suggested EPA methods are:

= Analyze for aromatic volatile organics by gas chromatograph and a photo-jonization
detector. (EPA Method 8020)

- Analyze for volatile organics by gas chromatograph and mass spectrophotometry. (EPA
Method 8240) _

== Analyze for non-halogenated volatile organics by gas chromatograph and a
flame-lonization detector. (EPA Method 8015 Modified by purge-and-trap sample

preparation)

Detection liinits: Benzene-0.50 ppm; Toluene-0.50 ppm; Ethylbenzene-050 ppm;

6
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Xylenes(total)-0.50 ppm; Non-halogenated volatile organics-0.50 ppm

For soils contaminated with petroleum hydrocarbons heavier than gasoline (e.g., diesel,
kerosene, used oil), samples must be collected with no headspace in the sample jar and, only
data generated by laboratory analysis will be accepted by the UST Bureau. Acceptable
laboratory analyses are:

Analyze for total recoverable petroleum hydrocarbons by infrared spectrophotometry; freon
extraction (for waste oil or diesel) (EPA Method 418.1 Modified or EPA Method 8015
Modified by methylene chloride extraction). Additionally, analyze for
purgeables/halogenated volatiles by gas chromatograph (waste oil only) using EPA Method
8010.

Analyze for non-halogenated semi-volatile organics by gas chromatograph and a
flame-ionization detector, or mass spectrometry. (EPA Method 8015 Modified or EPA

Method 8270) :

Detection limits: Total Recoverable Petroleum Hydrocarbons (TRPH)-25.0 ppm
Non-halogenated semi-volatile organics-1.0- ppm Purgeables/Halogenated volatiles-1.0

ppm

At sites where soils are contaminated with used oil above the state cleanup standards of 100
parts per million Total Petroleum Hydrocarbons (TPH) (confirmed by lab analysis specified
above), and the vertical extent of contamination is < 50 feet above the seasonal high static
water table, EPA Methods 8240/8270 must be conducted. If results of these analyses reveal
compounds in concentrations above the maximum contaminant level (MCL), a determination
will be made by the Department whether TCLP analysis must be conducted on a sample
collected from the area of greatest contamination. If TCLP is required the analysis must
include volatile organics, semi-volatile organics,metals, and PCB’s. If the TCLP analyses
indicates the presence of hazardous waste the contaminated soil is remediated and disposed
of as a hazardous waste.

Detection limit: The detection limit for PCB’s in soil is 50 parts per million (ppm). (In
ground water the detection limit is 0.001 ppm.)

All samples obtained during a drilling program must be collected and analyzed in accordance
- with USTR Part XII, Section 1205(C). Not all samples, however, must be submitted to a lab
or analyzed by heated headspace. For example, it is acceptable for an RP or their consultant
to use detector tubes, Hanby Kit, or Lab-In-A Bag for every sample, but send only the
bottom two samples from each borehole (one higher sample "hot™ (> 50 ppm total BTEX
and > 10 ppm benzene by lab analysis, > 100 ppm total aromatic hydrocarbons by heated
headspace), the lower one "clean” (<50 ppm total BTEX and < 10 ppm benzene by lab
analysis, <100 ppm total aromatic hydrocarbons by heated headspace) to the lab.
Remember all gasoline and AVGAS contaminated soil samples and all soil samples where
heated headspace PID readings, or detector tubes indicated the presence of aromatic
hydrocarbons above action levels that are submitted for laboratory analysis must be extracted
at the time of collection using the methanol extraction procedure.

Action levels listed above are for sites where soils are to be remediated in place or removed
for treatment on the surface. Additionally, in the situation where a site has or is suspected of
having been contaminated with more than one type of petroleum product, i.e., gasoline and
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diesel, clcan-up action levels for both products apply and analysis for both products will be
conducted.

B. Water Sampling Protocols

1. Well Construction/Abandonment - Guidelines for well construction and abandonment
are outlined in the UST Regulations, Part XIJ, Appendices D and E.

NOTE: Section 1205(C) of the UST Regulations outlines the requirements for
monitoring ground water.

2. Monitoring Well Development - Where ground water is collected and analyzed from
monitoring wells, the wells should be developed prior to sampling. Development has
two broad objectives: (1) repair damage done to the formation by the drilling operation
so that natural hydraulic properties are restored; and (2) remove any fluids introduced
into the formation that might interfere with ground' water sample analysis.

All monitoring wells, regardless of the drilling technique used, must be developed until pH
and conductivity have stabilized and rurbidity has been reduced to the greatest extent
possible. Development must include some technique for agitation and purging to accomplish
this. Documentation should be submitted that explains the steps taken to develop the wells,

3. Sampling Protocols - Proper glassware is required when sampling ground water. Use
only 40 ml VOA/VOC vials for volatile and semi-volatile organics and amber bottles for
Poly-nuclear Aromatics (PNAs). As with soils, use only those containers supplied by the

lab.

Preservatives must be used in all water samples to reduce degradation effects. While the use
of hydrochloric acid (HCI) is acceptable, the UST Bureau recommends and uses mercuric
chloride (HgCl,) for all water samples. HgCl, is an effective preservative which inhibits
bio-degradation effects and does not affect the pH of the sample. Changes in the pH of &
soll sumple may create an environment suitable for microbin) growth that flourish on
petroleum hydrocarbons and can interfere with the Integrity of the sample.

Placing samples on Ice only Is not an acceptable preservation technique.
Chain-ofcustody documentation is required for all samples shipped to a lab for analysis.

Quality Assurance/Quality Control (QA/QC) of samples should include surrogate and spike
recovery, and trip blanks whenever possible. The lab QA/QC must be included in the
analysis report.

When collecting water samples:

1) Use a clean bailer and bail the well as directed above. If collecting samples from an
excavatlon pit, use a clean container and decant the sample into 40 ml VOA/VOC vials.

2) Using the appropriate glassware, place the preservative in the sample bottle and pour the
water jnto the bottle making sure there are no bubbles or headspace. For YOA/VOC
bottles, ensure that you have developed a meniscus before capping.
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3) Label the bottle carefully and seal it with evidence (custody) tape.

4) Place sample(s) under ice in a cooler and transport to the lab. Use chain-of-custody
documentation when transferring samples from one person to another.

Acceptable lab analysis methodologies and suggested EPA methods for gasoline are:

— Analyze for non-halogenated purgeable aromatics by gas chromatograph and a
photo-ionization detector. (EPA Method 8020 preferred, but EPA Methods 601 or 602 can
be used)

— Analyze for volatile organics by gas chromatograph and mass spectrometry. (EPA Method
8240 preferred but EPA Methods 624 or 625 can be used)

— Analyze for non-halogenated volatile organics by gas chromatograph and a
flame-ionization detector. (EPA Method 8015 Modified)

Detection limits:

Non-halogenated purgeable aromatics-1.0 ppb;

Volatile organics: benzene-10.0 ppb, toluene-75.0 ppb, ethylbenzene-75.0 ppb,
xylenes(total)-62.0 ppb, methyl tert butyl ether(MTBE)-100.0 ppb, EDB-0.01 ppb,
EDC-1.0 ppb;

Non-halogenited volatile organics-1.0 ppb.

MTBE and EDB/EDC must be analyzed for at least once early in the sampling chronology
by mass spectrometry, or gas chromatography for MTBE, and by EPA Method 504 using
the Electron Capture Detector for EDB only, and EPA Method 8010 preferred for EDC, but
EPA Methods 601 or 602 can be used. Constituents exclusive of BTEX ruled out twice in
consecutive analyses may be dropped from future analysis.

For ground water contaminated with heavier-than-gasoline petroleum products, acceptable
laboratory analysis methodologies and suggested EPA Methods are:

— Analyze for polynuclear aromatics by high performance liquid
chromatograph-ultraviolet/fluorescence (HPLC UV/Fluor)(EPA Method 8310), or GC/FID
only if waste oil has been characterized (diesel spills or releases are not considered as waste

oil).
Detection limit: napthalenes- <30 ppb; benzo-a-pyrene <0.7 ppb
IF SAMPLE IS HIGHLY CONTAMINATED:

— Analyze for semivolatile organics by gas chromatograph and mass spectrophotometry
(EPA Method 8270 preferred or EPA Methods 624 or 625 can be used), or in the case of
diesel contaminated ground water only if the GC/MS instrument can attain an MCL of .7
ppb for benzo-a-pyrenes, otherwise use High Performance Liquid Chromatography (EPA
Method 8310) '

Detection limit: 0.0l ppm, except as specified above for diesel-contaminated
groundwater where benzo-a-pyrenes and naphthalenes are required in the analysis.

Note: UST Bureau staff must verify that proper detection levels were utilized, and that
QA/QC and chain-of custody documentation was employed for all methods used.
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Analytical Jaboratories that cannot reach detection limits for certain constituents must
explain the reasons why detection limits were unattalnable. UST Bureau staff will then -
determine if the explanation and lub unalyses ure acceptable,

1V. Handling, disposal, and remediation of contaminated soil/water

Note: Part X1I, Section 1209, of the UST Regulations provides the guidelines for handling
and remediating both containinated solls and highly contaminuted solls.

A. Permits .

Responsible parties (RP's) are advised that one or more permits may be required before
handling, disposing, and remediating petroleum hydrocarbon contaminated soils and water.
RP’s must contact the Ground Water Protection and Remediation Bureau for ground water
discharge permits, the Surface Water Quality Bureau for surface water discharge permits,
the Air Quality Bureau for air quality permits, and the Solld Waste Bureau for waste
disposal permits prior to implementing any handling, disposal, or remediation actions. In
addition, landfill/landfarm and asphalt plant owners and operators must contact the
respective bureaus indicated above to determine if a permit or modification of an existing
permit is required prior to accepting petroleum hydrocarbon contaminated soils and water.

B. Disposal and remediation of contaminated soils:

1. If remediating soils on the ground surface or in-situ (in place) at the UST facility
responsible parties (RP’s) must comply with Section 1209 of the UST Regulations.

2. If remediating soils off-site, (except at landfills or landfarms), RP's may request
permission from the UST Bureau to dispose on a one-time basis at an off-site location in
which the RP must comply with the treatment and clean-up standards specified in
Section 1209 of the UST Regulations. Disposing or remediating soils on more than a
one-time basis at the same off-site location (contiguous property) requires a ground
water discharge permit. '

NOTE: Requirements for protecting private and public wells at sites where soll disposal
and remediation Is to occur are outlined In the Water Supply Regulations Part I,
Section 110 (C), and must be adhered to.

3. If disposing contaminated soils at a landfill or landfarm, RP’s should submit copies of
the manifest report signed by the facility operator, and provide the name of the facility
and the ground water discharge permit number to the UST Bureau. Note: Some city,
county, or other local jurisdictions may have stricter requirements or prohibitions
on landfarming of contaminated soils, It is advisable to check this out before

_disposing soils, '

4. Drilling cuttings and other contaminated soils which are drummed prior to disposal
should pot be labeled using the "Hazardous Waste™ DOT label. Instead, the drum should
be clearly labeled using the following format:

"Non-Regulated Waste"

Origin:  Drill cuttings-Petroleum Hydrocarbon

10



B Sampling & Disposal Guidelines &%
Contaminated Soils-Gasoline, Diesel, Aviation Fuel (whichever applies)
Concentration: Parts Per Million Total Petroleum Hydrocarbons

5. If remediating soils by incineration, RP’s should insure that the temperature of the
incinerator unit is greater than 500 degrees Fahrenheit in order to fully break down
and/or volatize all petroleum hydrocarbons present in the soil. After incineration is
completed if the soils are to be re used, they should be tested to insure contaminant
concentrations are below state cleanup levels as specified In Section 1209(D) of the UST
Regulations.

Note: Disposal of soils at asphalt plants will not meet the criteria above. Temperatures
for asphalt processing typically range between 300-350 degrees Fahrenheit. This is not
hot enough to insure combustibility and breakdown of petroleum hydrocarbons. This
requirement may be waived if the disposition of the soils after processing is material for
paving or asphalt, and the asphalt plant owner has obtained an air quality permit from
the Air Quality Bureau, or, where asphalt plants are located in Bernalillo County, from
the City of Albuquerque. Documentation of the disposition of the soil, the facility name
and air quality permit number should be submitted to the UST Bureau as a condition
for granting any waiver,

6. Disposing or remediating contaminated soils by mixing with clean soils is not allowed.
Dilution is not considered to be an appropriate remediation method.

C. Soil Remediation Methodology

When a contaminated soil requires remediation according to the standards set forth in
Section 1209 of the UST Regulations, it must be treated according to the following:.

1. Highly Contaminated Soil

a) Removal- Highly contaminated soils must be excavated from the ground to the
" maximum depth and horizontal extent practicable within 96 hours of discovery.

b) Treatment-

1) Thin spreading- The soils must be spread in a single layer no greater than six
inches thick in a bermed area. If the depth to the seasonal high static water level
is less than 100 feet below ground surface the soil must be placed in a level,
bermed area on an impermeable barrier such as plastic sheeting or a concrete
pad. All necessary precautions must be taken to prevent runoff of contaminants
or the infiltration of contaminants below ground surface. The soil should be
turned or disked to enhance aeration approximately once every two weeks.

2) Other methods- The UST Bureau encourages other methods of soil remediation,
including active soil aeration, bioremediation, and incineration (at the proper
temperatures). Alternatives to thin spreading must fall within the guidelines
specified in the UST Regulations, Section 1215(C). Soils which are
temporarily stored prior to treatment must be kept on an impermeable barrier in
a bermed area to prevent runoff or infiltration of contaminants.

11
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¢) Where highly contaminated soils remain beyond the horizontal and vertical extent of
practicable excavation, they must be treated in place. The soil treatment system must 3
be installed and operating within forty-five days of discovery of the contamination.
An active vapor venting system or other treatment system must be utilized. Tho
method to be used must be capable of reducing contaminant levels in a timely
manner. Venting systems are generally appropriate for volatile contaminants, such as
gasoline, only. Heavier petroleum products generally require an alternative
technique.
Note: Notifying the Air Quality Bureau, or the Albuquerque Environmental
Health Department (AEHD) for Bernalillo County sites, prior to implementing
any vapor venting systems is required to determine if an air quality perinit is
needed.

The soil treatment system must be evaluated for effectiveness within thirty days of
system start up, and all necessary modifications must be completed within 15 days
of the evaluation. The system output or another gauge of system effectiveness must
be monitored monthly to track the reduction in contaminant levels. System operation
and monthly monitoring may cease when the soil meets the standards outlined in
Section 1209 of the UST Regulations.

d) Section 1209 (E) of the UST Regulations requires a report describing in detail
the treatment of highly contaminated soils be submitted to the UST Bureau
within seventy-five days of the discovery of the contamination.

2. Other Contaminated Soils (not saturated)

a) All soils with contaminant levels in excess of the cleanup action Jevels specified
in Section 1209 of the UST Regulations must be remediated if:

1) contaminated soils are located within SO feet of the seasonal high static water
table;

2) contaminated soils are located where the underlying ground water contains
10,000 milligrams per liter or less total dissolved solids.

NOTE: Solls which are not highly contaminated (saturated) and are located
greater than fifty feet above the scusonul high static water table do not need
to be remediated. However, I the contaminated soil poses & threat of
contamination to groundwatcr due to percolation or seasonal fluctuations of
the water table, or & threat to public health or the environment exists, the
soil must be remediated,

b) Removal and Treatment- The UST Bureau will not reimburse the costs of
excavatjon and ex-situ treatment methods of remediating sofls unless it can
be demonstrated to be more cost effective thun other remedial technologies.
If excavation and ex situ treaiment is approved, the following must be adhered
to:

1) Prior approval must be obtained from the Bureau if excavation of soils
exceeds 1000 cubic yards.

12
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2) Contaminated soil must be removed until samples from the walls and bottom
of the excavation exhibit contaminant levels below the cleanup action levels,
3) Treatment of removed soil

a) Thin spreading - Follow the guidelines specified under "Highly
Contaminated Soils" above.

b) Other treatment methods- The UST Bureau encourages the use of other
treatment methods for excavated soil, such as enhanced soil aeration,
bioremediation, etc. The specific method must be proposed to the UST
Bureau for approval or disapproval prior to commencing the remediation
work.

3) Treatment in place (in situ)- Contaminated soils may be treated in place by .,
vapor venting systems or other means approved by the UST Bureau.
Volatile contaminants only are effectively remediated with venting systems.
Non-volatile contaminants such as diesel, motor oil, kerosene, etc. must be
remediated by a method(s) other than soil venting. Note: The UST Bureau
encourages treatment in place, or at least on site, rather than moving the soil
from one place to another. System installation deadlines, evaluation periods,
and monitoring requirements specified under "highly contaminated soils" are
also applicable here.

D. Water Remediation Methodology- Remediation and treatment of contaminated
ground water can be accomplished in a number of ways. Various technologies
including air sparging, carbon filtration, and pump and treat systems have been
utilized. RP’s are advised to solicit the expertise of an environmental consultant or
firm to assist in the planning and implementation of remediation system technology.
The following guidelines should be followed when disposing of hydrocarbon
contaminated water produced during sampling or well development:

1. As outlined in the EPA/540/G-91/009 document titled "Management of
Investigation-Derived Wastes During Site Inspections”, water containing
petroleum contaminants, but not free product, may be disposed onto the ground
provided that the contaminated water is contained on the property where the site
is located and, that the discharge does not endanger public health or safety, and
the discharge does not enter any surface water or tributary, such as an arroyo. If
the site is in the City of Albuquerque, contact the Albuquerque Environmental
Health Department for approval prior to disposal.

2. Discharge of hydrocarbon contaminated water produced during well
development procedures or small-volume aquifer tests must be handled the same
as those discharges specified in #1.

NOTE: DISPOSAL ON THE GROUND SHOULD OCCUR ONLY WITHIN
THE AREA OF EXISTING GROUNDWATER CONTAMINATION.

3. Disposal of large volumes of contaminated water such as are produced during
remediation of a site should be done as follows:

a) Disposal by recharge or percolation- Such disposal is allowed only after

13
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obtaining a ground water discharge permit pursuant to Part 3 of the Water
Quality Control Commission (WQCC) Ground Water Regulations which is
issued by the Ground Water Section of the Ground Water Protection &
Remediation Bureau of the New Mexico Environment Department.

b) Disposal to a surface water body or tributary such as an arroyo is allowed
only after obtaining a permit to discharge from the U.S. Environmental
Protection Agency, Region 6, Dallas, Texas, under the National Pollutant
Discharge Elimination System (NPDES) permit program. Application must
be made at least 180 days before the date on which the discharge is to
commence. Persons proposing a new discharge are encouraged to submit
their applications well in advance of the 180 day requirement to avoid delay.

¢) Disposal to a sewage treatment plant requires permission from the owner of
the sewage treaument system prior to any discharge into the sewage
treatment system or the collection syst¢ém. Pretreatment of the wastewater
prior to discharge into the system may be required to meet local
requirements,

NOTE: OTHER PERMITS MAY BE REQUIRED BY CITY, COUNTY,
MUNICIPAL OR OTHER LOCAL AGENCIES. RESPONSIBLE PARTIES ARE
URGED TO ENSURE ALL PERMITTING IS COMPLETED PRIOR TO ANY

DISCHARGE ACTIVITY.

E. Recovered Petroleum Product Disposal- All petroleum products must be removed
from the site and taken to an approved recycling facility.

The guidelines in this document encompass the mujority of sifuations which may be
encountered when dealing with underground storage tanks. If a situation arises that .
is not outlined In this ducument, it Is advisable to contact the UST Bureau at (505)

827-0188 for guidance.

14



'Sampling & Disposal Guidelines =z

APPENDIX I
CONTAMINANT TYPE/LABORATORY ANALYSIS QUICK REFERENCE CHART

SOILS

Contaminant Type

Analyze for

EPA Laboratory Method

Gasoline/AVGAS Volatile organics (BTEX) 8020 or 8240
Non-Halogenated Volatiles 8015
Diesel/kerosene/jet Total Petroleum 418.1 or 8015 (C4-C22)
fuels Hydrocarbons
Non-halogenated Semi- 8015 (C4-C22)
Volatiles -
Waste oil Total Petroleum 418.1 or 8015 (C4-C22)
Hydrocarbons
Non-halogenated 8015 (C4-C22)
Semi-Volatiles
Purgeables/Halogenated 8010
Volatile Organics
Volatile/Semi-Volatiles 8240/8270
WATER
Contaminant Analyze for EPA Laboratory Method
Type
Gasoline/AVGAS Volatile organics (BTEX) 8240 or 8270 or 624/625
Non-halogenated purgeables | 8020 or 602
EDB 504 only
EDC 8010 or 601
MTBE 8020 or 8240
Diesel/kerosene Benzo-a-pyrenes 8310 only "
Waste oil Napthalenes 8310 only "
Poly-nuclear aromatics 8310 only "

15
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[ ACTION LEVELS/DETECTION LIMITS —*Tf
: WATER - '
Contaminant Action Level(ppb) Detection limit(pph)
Benzene 10 1.0
Ethylbenzene 750 75
Toluene 750 75
Xylenes 620 62
EDB 0.1 0.01
EDC 10 1.0
MTBE 100 -~ 10
Naphthalene 30 <30
1,1,2 TCE 100 | 50
PCE 20 10
Benzo-a-pyrene 0.7 <0.7
Lead 50
Iron 1000
Manganese 200
—— L —— —
e ——._._.——=-——_,éaf=—_= —_—
Contaminant Actlon Level(ppm) Detection
_ limlt(ppm)
Benzene 10 0.5
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March 6, 1989

SUPPLEMENT TO RECOMMENDED PRACTICE 1604
ON
REMOVAL AND DISPOSAL OF USED UNDERGROUND PETROLEUM
STORAGE TANKS (Second Edition, December 1987)

On September 23, 1988, the United States Environmental
Protection Agency issued its Technical Standards and Corrective
Action Requirements for Owners and Operators of Underground
Storage Tanks (UST). These standards, which will be Part 280
of Volume 40 of the Code of Federal Requlations, were published
in Volume 53 of the Federal Register at pages 37194-212.

The EPA Technical Standards deal with removal and disposal of
used USTs, among other topics. Consequently, some changes in
Recommended Practice 1604 are called for. This Supplement

contains revisions that will be included in the next edition.



Supplement to RP 1604 -—- p. 2

SPECIFIC REVISIONS TO RECOMMENDED PRACTICE 1604 @

Unnumbered Page -- Foreword

Delete the third paragraph in the Foreword and substitute the
following material:

On September 23, 1988, the United States Environmental
Protection Agency issued its Technical Standards and
Corrective Action Requirements for Owners and Operators of
Underground Storage Tanks (UST). These standards, which
will be Part 280 of Volume 40 of the Code of Federal
Regulations, were published in Volume 53 of the Federal
Register at pages 37194-212. Furthermore, legislation and
regulations on all aspects of UST management are under
active development at state and local levels. These
levels may have requirements other than those specified in
the EPA Technical Standards, and the appropriate
government agencies should be consulted about regulations
that apply in the geographic area of interest before any
action suggested by this Recommended Practice is taken.
When used in this document, the term "implementing agency™"
means EPA or the designated state or local agency
responsible for carrying out an approved UST program.

This Recommended Practice is based upon the experience of °
knowledgeable members of the petroleum industry. In some
respects it may be more stringent than the requirements
imposed by the Technical Standards. However, the
Recommended Practice does not attempt to cover all of the
subjects covered by the EPA Technical Standards.
Furthermore, while substantial effort has been made to
ensure that none of the recommendations contravene the
requirements of the Technical Standards, API is not
undertaking to interpret the Standards and cannot
guarantee that its recommendations are completely in
accord. Nor is any representation made that these
recommendations conform with any requirements imposed by
state and local agencies.

This edition of API Recommended Practice 1604 supersedes
API Recommended Practice 1604, Second Edition, December
1987. The EPA Technical Standards provide that
Recommended Practice 1604 can be used as a guide to
compliance with EPA’s requirements governing closure of
USTs. According to EPA, an owner or operator conforms
with this provision of the Standards if it uses the 1987
edition, which was in force when the Standards became
final. However, an owner or operator who uses this
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amended version will also be meeting the
the 1987 edition, and EPA encourages the
recent version.

Table of Contents
Change SECTIONS 3 and 4 to read as follows:

ECTION 3 - PERMANENT CLOSURE AND CHANGE
.1 General Requirements

.2 Disposal in Place

-3 Removal of Underground Tanks

.4

S
3
3
3
3 Change of Service

requirements of
use of the most

OF SERVICE

Renumber SECTIONS 5, 6, and 7 to SECTIONS 4, 5, and 6.

Page 2

In subsection 1.3.1.1 Benzene, delete all material starting
with the fourth sentence in the paragraph ("The American
Conference . . . ") to the end of the paragraph and substitute

the following:

The Occupational Safety and Health Administration (OSHA)

imposes limits on occupational exposure.
1910.1000, Table Z~2, and 1910.1028.

Page 3

See 29 C.F.R.

Delete the material under Section 2.1 Applicability and

substitute the following:

An UST is considered temporarily out of service if it is:

a. Idle but will be returned to service;
b. Awaiting abandonment in place; or
c. Awaiting removal.

An UST that meets EPA’s standards for new tanks or that
has been upgraded in accord with EPA requirements can

remain in the status of "temporarily out
indefinitely. An UST that does not meet
must be permanently removed from service
unless the implementing agency grants an
site assessment must be completed before
be applied for.

of service"

EPA standards
after 12 months
extension. A

an extension can

Add the following sentence to Section 2.2 Securing Tank

Systems, subsection b.2.:

(If more than 2.5 centimeters (1 inch) of residue or more
than 0.3 percent of the capacity of the system remain in
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the tank, then release detection measures must be
continued.) '

Add a new major title SECTION 3 -- PERMANENT CLOSURE AND CHANGE
OF SERVICE, and insert the following sections:

3.1 General Requirements

3.1.1 Applicability

Permanent closure of an UST can take place through
abandonment in place or removal from the ground. A change
of service (that is, conversion of the UST to storage of a
non-regulated substance) should also be subject to many of
the safeguards that apply to permanent closure.

3.1.2 Notification

The implementing agency must be notified at least 30 days
before permanent closure or change of service is begun.

3.1.3 Site Assessment

Following notification, but before closure or change of
service is completed, a site assessment must measure for
the presence of a release at those places where
contamination is most likely to be found. If the UST has
been subject to release detection in the form of vapor
monitoring, ground water monitoring, interstitial
monitoring (in the form of monitoring between the walls of

double wall tanks or observation wells), and if no release

is indicated, then further site assessment is not
necessary.

3.1.4 Corrective Action

If the site assessment indicates that a release(s) has
occurred, then appropriate further evaluation and
corrective action must be undertaken. See API Publication
1628. :

3.1.5 Recordkeeping

Records demonstrating compliance with closure requirements
must be maintained. The results of any site assessment. of
the excavation must be maintained for at least three
years. These records can be kept by the owners and
operators who took the tank out of service, by the current
owners of the site, or by mailing the records to the
implementing agency.

@



Supplement to RP 1604 -- p. 5

Change "SECTION 3 -- DISPOSAL IN PLACE" to "Section 3.2
Disposal in Place," and renumber the subsections accordingly.

Page 4

Insert the following material after the first sentence of
present subsection 3.2.4 [renumbered to be 3.2.2.4]:

During removal of liquids or residues from a tank it is
likely that air will enter the tank, and may bring the
tank atmosphere into the flammable range. Extra care
should be taken during removal operations. For a complete
description of safety precautions, refer to API
Publication 2015.

Page 5

Change "SECTION 4 -- REMOVAL OF UNDERGROUND TANKS" to
"Section 3.3 Removal of Underground Tanks," and renumber the
subsections accordingly.

Page 7

Delete the present section 4.4.3 [renumbered to be 3.3.4.3] and
substitute the following:

Present 4.4.3 [Renumbered to be 3.3.4.3] When an existing
USTS is partially or totally removed, a small amount of
contaminated backfill may be encountered. Backfill can be
contaminated by minor spills and drips during previous
operation of the facility or by minor spills and drips
during removal of equipment, despite efforts to drain and
pump product from the equipment before removal. If severe
contamination has occurred, local environmental officials
and/or fire officials should be notified. Local officials
may require isolation and special handling and/or disposal
of contaminated backfill materials (see API Publication
1628). The implementing agency should be consulted about
any requirements concerning notification, site assessment,
or corrective action.

Page 8

Insert a new "Section 3.4 Change of Service" and add the
following material:

3.4.1 Before a change of service, the UST must be emptied
and cleaned. '
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3.4.2 Any new service should be compatible with the
former service. The precautions described in sections
[old numbers] 4.4.4 and 4.4.5, above, should be observed.

Pages 8-9

Renumber SECTIONS 5, 6, and 7 as SECTIONS 4, 5, and 6, and
renumber subsections accordingly.



SPECIAL NOTES

1. API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GEN-
ERAL NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES,
LOCAL, STATE, AND FEDERAL LAWS AND REGULATIONS SHOULD BE
REVIEWED.
2. API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS,
MANUFACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN
AND EQUIP THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING
HEALTH AND SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING
THEIR OBLIGATIONS UNDER LOCAL, STATE, OR FEDERAL LAWS.
3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND
PROPER PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS
AND CONDITIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE
MANUFACTURER OR SUPPLIER OF THAT MATERIAL, OR THE MA-
TERIAL SAFETY DATA SHEET.
4. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, RE-
AFFIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOME-
TIMES A ONE-TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED
TO THIS REVIEW CYCLE. THIS PUBLICATION WILL NO LONGER BE IN
EFFECT AS AN OPERATIVE API STANDARD FIVE YEARS AFTER ITS
PUBLICATION DATE OR, WHERE AN EXTENSION HAS BEEN GRANTED,
UPON REPUBLICATION. THE STATUS OF THE PUBLICATION CAN BE
ASCERTAINED FROM THE API AUTHORING DEPARTMENT (TELE-
PHONE 202 682-8000). A CATALOG OF API PUBLICATIONS AND MATE-
RIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY API,
1220 L STREET, N.W., WASHINGTON, D.C. 20005.
5. NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CON-
STRUED AS GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE,
FOR THE MANUFACTURE, SALE, OR USE OF ANY METHOD, APPARA-
TUS, OR PRODUCT COVERED BY LETTERS PATENT. NEITHER SHOULD
ANYTHING CONTAINED IN THE PUBLICATION BE CONSTRUED AS
INSURING ANYONE AGAINST LIABILITY FOR INFRINGEMENT OF
LETTERS PATENT.
6. API PUBLICATIONS MAY BE USED BY ANYONE DESIRING TO DO SO.
EVERY EFFORT HAS BEEN MADE BY THE INSTITUTE TO ASSURE THE
ACCURACY AND RELIABILITY OF THE DATA CONTAINED IN THEM;
HOWEVER, THE INSTITUTE MAKES NO REPRESENTATION, WARRAN-
TY, OR GUARANTEE IN CONNECTION WITH THIS PUBLICATION AND
HEREBY EXPRESSLY DISCLAIMS ANY LIABILITY OR RESPONSIBILITY
FOR LOSS OR DAMAGE RESULTING FROM ITS USE OR FOR THE VIOLA-
TION OF ANY FEDERAL, STATE, OR MUNICIPAL REGULATION WITH
WHICH THIS PUBLICATION MAY CONFLICT.

Copyright © 1987 American Petroleum Institute



FOREWORD

Underground storage tank systems that have held flammable or combustible
liquids should be handled with extreme care during disposal in place, removal,
storage, or disposal off site. This is particularly true of underground storage tanks at
motor vehicle refueling facilities which are most frequently used for storage of
motor fuel or other petroleum products.

The purpose of this recommended practice is to provide procedures for the
disposal in place, removal, storage, and the off-site disposal or sale of used under-
ground tanks that have contained flammable or combustible liquids. Although this
guide specifically addresses underground storage tank systems at service station
facilities, the principles outlined may be applied to similar systems used at other
petroleum facilities.

At the time this recommended practice was written, legislation and regulations
related to the operation, maintenance, disposal, and removal of underground
petroleum storage systems were under development at the federal, state, and munici-
pal levels. The appropriate government agencies should therefore be consulted about
regulations that apply to the geographic area of interest before any action suggested
in this recommended practice is taken. API will revise this recommended practice
from time to time in an effort to ensure consistency with all applicable federal
regulations. This edition of API Recommended Practice 1604 supersedes API
Publication 1604, Recommended Practice for the Abandonment and Removal of
Used Underground Service Station Systems (First Edition, 1981) in its entirety.

Suggested revisions are invited and should be submitted to the Director of the
Marketing Department, American Petroleum Institute, 1220 L Street, N.W.,
Washington, D.C. 20005.
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Removal and Disposal of Used Underground Petroleum Storage Tanks

SECTION 1—GENERAL

1.1 Introduction

Underground petroleum storage systems that are no
longer needed or suitable for product storage must be
properly disposed in place or removed in order to avoid
future safety or environmental hazards. Because of the
nature of the flammable or combustible liquids that are
stored in these tanks, hazardous conditions may arise in
the work area during disposal in place or removal and
subsequent handling of tanks. For this reason, all per-
sonnel involved in the procedures outlined in this
recommended practice should be familiar with the
potential hazards, and be knowledgeable in the appro-
priate health and safety measures needed to ensure a
safe working environment.

1.2 Scope and Purpose

1.2.1  This publication recommends procedures for
the disposal in place, removal, storage, and off-site
disposal of underground storage tank systems that have
contained flammable or combustible fluids. In general,
it outlines requirements, procedures, and operating con-
ditions to be followed by contractors, engineers, or
other individuals who may be involved in these practices.
While this recommended practice specifically addresses
underground petroleum storage tank systems at service
station facilities, the principles outlined may be applied
to similar systems used at other petroleum storage facili-
ties. All such work must be accomplished in accordance
with federal, state, and local requirements as well as
accepted safety standards. Before initiating work, the
appropriate government agencies should be consulted
concerning applicable regulatory and permit require-
ments.

1.2.2  All applicable permits must be obtained prior to
beginning any work. Where required, contractors must
be approved by local authorities. Contractors, sub-
contractors, and their employees responsible for tank
abandonment or removal should be familiar with: (a) all
applicable safety rules and regulations, (b) the use of
equipment and procedures for testing and vapor-freeing
tanks, (c) the handling and disposal of the types of
wastes likely to be encountered, and (d) the applicable
sections of the publications referenced in 1.4.

1.2.3 The procedures outlined in this recommended
practice can be carried out without the need to enter the
tank. Should tank entry be desired, the procedures
outlined in API Publications 2015, 2015A, and 2217
and Recommended Practice 1631 should be followed.

1.3 Special Precautions

During the course of underground storage tank
removal or in place disposal, workers may be exposed to
petroleumn hydrocarbon liquids, vapors, or wastes. The
precautions in 1.3.1 and 1.3.2 should be observed by all
individuals engaged in the procedures discussed in this
recommended practice.

1.3.1 TOXICITY CONSIDERATIONS:
PETROLEUM SUBSTANCES

Users should be aware of appropriate health precau-
tions. When high concentrations of petroleum hydro-
carbon vapors are inhaled, symptoms of intoxication
may result. These symptoms, ranging from simple dizzi-
ness 1o excitement or unconsciousness, are similar to
those produced by alcohol or anesthetic gases. If such
effects occur, the individual should be removed to fresh
air. For minor effects of exposure, breathing fresh air or
oxygen results in rapid recovery. If breathing has stop-
ped, artificial respiration should be applied promptly
Medical attention should be obtained as soon as possi-
ble. Paragraphs 1.3.1.1 and 1.3.1.2 contain special
toxicity considerations for benzene and tetraethyl lead,
which may be present in petroleum products or wastes
found in underground storage tanks. Care should be ex-
ercised to minimize exposure to these substances when
they are present during the handling of used undcr-
ground petroleum storage tanks.

WARNING: Tests have shown that prolonged or
repeated exposure to some petroleum substances, in
liquid or vapor form, may cause serious illness, in-
cluding cancer, in laboratory animals. Although the
significance of these test results to human health is not
fully understood, exposure to petroleum substances
should be minimized. The following health precautions
are suggested:

a. Avoid skin contact and inhaling vapors.
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b. Keep petroleum liquids away from eyes, skin, and
mouth; they can be harmful or fatal if inhaled, absorbed
through the skin, or ingested.

¢. Use soap and water or waterless hand cleaner to
remove any petroleum product that contacts skin. Do
not use gasoline or similar solvents to remove oil and
grease from skin.

d. Promptly wash petroleum-soaked clothes and avoid
using soaked leather goods. Properly dispose of rags.
e. Keep work areas clean and well ventilated.

f. Clean up spills promptly.

1.3.1.1

High occupational exposures to benzene have been
associated with various human blood disorders, in-
cluding an increased risk of leukemia. Very high levels
have also been known to affect the central nervous
system. Benzene administered by mouth has induced
cancer in laboratory animals in long-term tests. Benzene
is rapidly absorbed through the skin. The American
Conference of Governmental Industrial Hygienists
(ACGIH) threshold limit value (TLV) for benzene is
I1-part-per-million time-weighted average, with a short
term exposure limit of 25 parts-per-million (the latter is
designated for deletion in 1986 or 1987). The Occupa-
tional Safety and Health Administration (OSHA)
8-hour time-weighted average for benzene is 10 parts-
per-million with an acceptable ceiling concentration of
25 parts-per-million and an acceptable peak of 50 parts-
per-million for 10 minutes (29 CFR 1910.1000, Table
Z-2). OSHA conducted a rulemaking in 1986 with the
intent to revise this standard. The latest OSHA Occupa-
tional Safety and Health Standards should be consulted
to determine the current TLV.

Benzene

1.3.1.2 Tetraethyl Lead

This organic form of lead can cause diseases of the
central and peripheral nervous system, the kidney and
the blood. Skin absorption of this compound is a major
route of entry into the body. The ACGIH time-weighted
average is 0.1 milligrams per cubic meter for general
room air. The TLV in OSHA's Occupational Safety and
Health Standards (29 CFR 1910.1000, Table Z-1) is
0.075 milligrams per cubic meter.

1.3.2 FLAMMABILITY AND COMBUSTIBILITY
CONSIDERATIONS

1.3.2.1 Flammable or combustible vapors are likely to
be present in the work area. The concentration of
vapors in the tank, the excavation, or the work area may
reach the flammable (explosive) range before venting is
completed and a safe atmosphere is reached. Therefore,

precautions must be taken to: (a) eliminate all potential
sources of ignition from the area (for example, smoking
materials, nonexplosion-proof electrical and internal
combustion equipment), (b) prevent the discharge of
static electricity during venting of flammable vapors,
and (c) prevent the accumulation of vapors at ground
level. Refer to API Publication 2015 and Recommended
Practice 2003 for general precautionary measures to
follow during the vapor-freeing procedure.

1.3.22 A combustible gas indicator (CGI) should be
used to check for hazardous vapor concentrations (see
4.3). All open flame and spark-producing equipment
within the vapor hazard area should be shut down. Elec-
trical equipment (for example, pumps and portable
hand tools) used in the area must be explosion-proof in
accordance with NFPA 70B Class I, Division I, Group
D or otherwise approved for use in potentially explosive
atmospheres.

1.4 Referenced Publications

Portions of the following documents contain infor-
mation regarding various engineering and safety pro-
cedures that may be applicable to underground storage
tank removal or disposal.

API

Bull 1628 Underground Spill Cleanup Manual

RP 1631 Interior Lining of Underground Stor-
age Tanks '

RP 2003 Protection Against Ignitions Arising
Out of Static, Lightning, and Stray
Currents

Publ 2015 Cleaning Petroleum Storage Tanks

Publ 201SA A Guide for Controlling the Lead
Hazard Associated with Tank Entry
and Cleaning (Supplement to API
Publ 2015)

Publ 2217 Guidelines for Confined Space Work
in the Petroleum Industry

Publ 2219 Safe Operating Guidelines for Vacu- -
um Trucks in Petroleum Service

NFPA!

327 Standard Procedure for Cleaning or
Safeguarding Small Tanks and Con-
tainers

70B Electrical Equipment Maintenance

!Natjonal Fire Protection Association, Batterymarch Park, Quincy,
Massachusetts 02269.



REMOVAL AND DISPOSAL OF USED UNDERGROUND PETROLEUM STORAGE TANKS 3

OSHA?
Occupational Safety and Health Standards (29 CFR
1910.1000)

EPA3
General Regulations for Hazardous Waste Manage-
ment (40 CFR 260)

Regulations for Identifying Hazardous Waste (40
CFR 261)

Regulations for Hazardous Waste Generators (40
CFR 262)

Underground Storage Tanks Regulations (40 CFR
280.11, 280.22)

SECTION 2—TEMPORARILY OUT OF SERVICE

2.1 Applicability

Underground petroleum storage tank systems are
considered temporarily out of service if they are: (a) idle
but will be returned to service within one year, (b) are
awaiting abandonment in place, or (c) are awaiting
removal,

2.2 Securing Tank Systems

Tanks temporarily out of service must be properly
secured for the period they will be out of service. Tanks
may be considered properly secured if processed as
follows:

a. Observe all special precautions described in 1.3
through 1.3.2.2.

b. Remove stored product from the tank using one of
the following methods:

1. Drain all product lines into the tank, then remove
all liquids from the tank.
2. Remove all flammable or combustible liquids
with the exception of a sufficient quantity (approxi-
mately four inches) to assure a saturated vapor space.
3. When high water table or flooding conditions
exist, remove all stored liquid and ballast the tank by
filling with water.
c. Cap the fill pipe, gauge pipe, tank truck vapor
recovery fitting, and vapor return. Secure the tank
against tampering. .
d. Cap the product lines at the service station island, or
elsewhere if the pumps are removed, or leave the pumps
connected and locked. Disconnect electric power to the
pumps.
e. Leave the vent line open.
f. Consult the appropriate local, state, or federal agen-
cies concerning regulatory notification requirements.

SECTION 3—DISPOSAL IN PLACE

3.1 Criteria for Disposal in Place

3.1.1  This section describes a safe method for the in
place disposal of underground tanks. Removal of the
tank is preferred (see Section 4). Disposal of the tank in
place should be considered in the following cir-
cumstances: (a) because of the tank location adjacent
equipment or structures may be damaged or weakened
if the tank is removed, (b) removal may be physically
impossible, or (c) removal may incur excessive costs. A
determination of whether to dispose of a tank in place
or to remove it will depend upon: (a) local regulations
which may prohibit abandonment in place, (b) the loca-
tion of the facility and tank, (c) the availability of equip-

2Occupational Safety and Health Administration, U.S. Department
of Labor, Washington, D.C. 20402.

3U.S. Environmental Protection Agency, 401 M Street, S.W.,
Washington, D.C. 20460.

ment, and (d) cost. Additional considerations include
the length of service the equipment has provided and its
reuse or salvage value.

3.1.2 The federal Resource Conservation and
Recovery Act (RCRA) (40 CFR 260-265) places restric-
tions on disposal of certain residues that may be present
in some underground storage tanks. Residues from
tanks that have held leaded gasoline should be treated
with extreme caution. Lead compounds and other resi-
dues in the tank may be classified as hazardous wastes.
All liquids and residues removed from the tank should
be handled in accordance with appropriate federal,
state, and local regulations. Product removed from the
tank can usually be reused or recycled.

3.2 Procedures for Disposal in Place

3.2.1 Tanks may be effectively and safely disposed in
place by using the procedures in 3.2.2 through 3.2.11.
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3.2.2 Observe the special precautions described in 1.3
through 1.3.2.2.

3.2.3 Drain product piping into the tank, being care-
ful to avoid any spillage to the excavation area. Discon-
nect product piping from the tank, and cap or remove
the piping.

3.2.4 Remove liquids and residues from the tank by
using explosion-proof or air-driven pumps. Pump
motors and suction hoses must be bonded to the tank or
otherwise grounded to prevent electrostatic ignition
hazards. It may be necessary to use a hand pump to
remove the last few inches of liquid from the bottom of
the tank. If a vacuum truck is used for removal of
liquids or residues, the area of operation for the vacuum
truck must be vapor-free. The truck should be located
upwind from the tank and outside the path of probable
vapor travel. The vacuum pump exhaust gases should be
discharged through a hose of adequate size and length
downwind of the truck and tank area. See API Publica-
tion 2219 for vacuum truck operating and safety prac-
tices.

3.2.5 Excavate to the top of the tank.

3.2.6 Remove the drop tube, fill pipe, gauge pipe,
vapor recovery truck connection, submersible pumps,
and other tank fixtures. Cap or remove all non-product
lines, such as vapor recovery lines, except for the vent
line. The vent line should remain connected until the
tank is purged (see 4.2.2 through 4.2.7). Temporarily
plug all other tank openings.

3.2.7 Purge the tank of flammable vapors. This may
be accomplished using methods outlined in 4.2.2
through 4.2.7. Vent all vapors a minimum of 12 feet
above grade and 3 feet above any adjacent roof lines.
Monitor the tank for flammable vapor with a combusti-
ble gas indicator until the tank atmosphere has been
brought to less than 20 percent of the lower flammable
limit (see 4.3).

3.2.8 One or more holes may be cut in the tank top if
existing tank openings are not adequate for introduction
of the inert material to be used to fill the tank.

3.2.9 Proceed to introduce a suitable solid inert
material through openings in the top of the tank. It is
important to fill the tank as full as possible with the
sand or other inert material. The procedures in 3.2.9.1

through 3.2.9.3 are intended to minimize any surface
settling subsequent to disposal of the tank in place.

3.2.9.1 Sand will flow readily and is generally availa-
ble. Any kind of sand is suitable if it is free of rocks,
which might limit leveling-out in the tank. The sand
may be introduced dry as long as it flows in freely.
When the sand cone nears the top of the tank, the sand
can be washed into the tank with a nominal amount of
water and puddled to cause it to flow to the ends. The
use of larger amounts of water should be avoided since
the tank might be filled with water before it is filled with
sand.

3.2.9.2 Almost complete filling of the tank can be
achieved by using a combination of sand and earth. Fill
the tank with sand to approximately 80 percent of
calculated capacity. Mix soil and water to make a free-
flowing mud and pour the mixture into the tank open-
ing. Puddle the mixture until the tank is full and
overflows the fill opening,.

3.2.9.3 Other types of inert materials, slurries, or
expandable materials such as polyurethane-type foams
may be used when approved by regulatory officials.

3.2.10 After the tank is filled with an inert material,
all tank openings should be plugged or capped unless it
was necessary to cut open the tank top (see 3.2.8).

3.2.11 Disconnect and cap or remove the vent line.

3.3 Recordkeeping

3.3.1  When underground tanks are disposed in place,
the owner of the tank should keep a permanent record
of the tank location, the date of disposal in place, and

the method of conditioning the tank for disposal. All"

local, state, and federal regulatory requirements for
tank disposal/closure and notification must be ob-
served.

3.3.2 Itis recommended that the tank owner informa _
potential buyer of the presence of abandoned under- -

ground tanks when properties are sold. A property
owner should also be informed at the termination of the
property lease. In some areas this may be a regulatory
requirement. It may be desirable to obtain an acknowl-
edgement or a release from the property owner.

@
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SECTION 4—REMOVAL OF UNDERGROUND TANKS

4.1 Preparation

4.1.1 Observe the special safety precautions in 1.3
through 1.3.2.2.

4.1.2 Drain product piping into the tank, being
careful to avoid any spillage. Cap or remove product
piping. ‘

4.1.3 Remove residues and liquids from the tank as
described in 3.2.4. Also observe the restrictions in 3.1.2.

4.1.4 Excavate to the top of tank.

4.1.5 Remove the fill pipe, gauge pipe, vapor recovery
truck connection, submersible pumps, and other tank
fixtures. Remove the drop tube, except when it is
planned to vapor-free the tank by using an eductor as in
4.2.5. Cap or remove all non-product lines, such as
vapor recovery lines, except the vent line. The vent line
should remain connected until the tank is purged. Tem-
porarily plug all other tank openings so that all vapors
will exit through the vent line during the vapor-freeing
process.

4.2 Purging

4.2.1 Remove flammable vapors by one of the
methods described in 4.2.2 through 4.2.7, or as required
by local codes. These methods provide a means for tem-
porary vapor-freeing of the tank atmosphere. However,
it is important to recognize that the tank may continue
to be a source of flammable vapors even after following
the vapor-freeing procedures described in 4.2.2 through
4.2.7. For this reason, caution must always be exercised
when handling or working around tanks that have
stored flammable or combustible liquids. Before in-
itiating work in the tank area or on the tank, a com-
bustible gas indicator should be used to assess vapor
concentrations in the tank and work area.

4.2.2 Vent all vapors from the tank at a minimum
height of 12 feet above grade and 3 feet above any adja-
cent roof lines until the tank is purged of flammable
vapors. The work area should be free from sources of
ignition (see 1.3.2).

4.2.3 Flammable and combustible vapors may be
purged with an inert gas such as carbon dioxide (CO,)
or nitrogen (N,). This method should not be utilized if
the tank is to be entered for any reason, as the tank
atmosphere will be oxygen deficient. The inert gas
should be introduced through a single tank opening at a
point near the bottom of the tank at the end of the tank

opposite the vent. When inert gases are used, they
should be introduced under low pressure to avoid the
generation of static electricity. When using CO; or N,,
pressures in the tank should not exceed 5 pounds per
square inch gauge.

CAUTION: The process of introducing compressed
gases into the tank may create a potential ignition
hazard as the result of the development of static elec-
trical charges. The discharging device must therefore be
grounded. Explosions have resulted from the discharg-
ing of CO, fire extinguishers into tanks containing a
flammable vapor-air mixture. CO, extinguishers should
not be used for inerting flammable atmospheres.

4.2.4 If the method described in 4.2.3 is not practical,
the vapors in the tank may be displaced by adding solid
carbon dioxide (dry ice) to the tank in the amount of at
least 1.5 pounds per 100 gallons of tank capacity. The
dry ice should be crushed and distributed evenly over
the greatest possible area in the tank to promote rapid
evaporation. As the dry ice vaporizes, flammable
vapors will flow out of the tank and may surround the
area. Therefore, where practical, plug all tank openings
except the vent after introducing the solid CO; and con-
tinue to observe all normal safety precautions regarding
flammable or combustible vapors. Make sure that all of
the dry ice has evaporated before proceeding.

CAUTION: Skin contact with dry ice may produce
burns.

4.2.,5 Flammable vapors may be exhausted from the
tank by one of two methods of tank ventilation listed
below:

a. Ventilation using an eductor-type air mover usually
driven by compressed air is illustrated in Figure 1. The
eductor-type air mover must be properly bonded to pre-
vent the generation and discharge of static electricity.
When using this method, the fill (drop) tube should
remain in place to ensure ventilation at the bottom of
the tank. Tanks equipped with fill (drop) tubes that are
not removable should be purged by this method. An
eductor extension shall be used to discharge vapors a
minimum of 12 feet above grade.

b. Ventilation with a diffused air blower is illustrated in
Figure 2. When using this purging method, it is im-
perative that the air-diffusing pipe is properly bonded to
prevent the discharge of a spark. Fill (drop) tubes must
be removed to allow proper diffusion of the air in the
tank. Air supply should be from a compressor that has

~ been checked to ensure a clean air supply and is free
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Eductor type
(See detall 1A)

12’

Eductor
Alr flow o] Compressed air
A
G.L
Fill (drop) tube Alr flow
A w* Detalt 1A

Figure 1—Eductor-Type Alr Mover

Quick couple ™ A Hosse to alr ‘

compressor

Ditfused alr blower
{See detall 2A)

Pressure reducing

valve with gauge
Ground cable

(See note)
Vans
— > Brass plpe 12" dia.
s with four rows of 35 —
Max e dl 5 Alr Ya" holes
5pslg - tiow (140 holes total) f
]| Shut-off Detall 2A
PO | SE——. valve
<

-~
f \ 4" to first hole

Pipe must touch
tank bottom . -
for ground

Note: Ground cable brazed to pipe must be clamped to fill pipe. Use 12 gauge ground wire from fill pipe
to water pipe or ground rod.

Figure 2—Diffused Alr Blower
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from volatile vapors. Air pressure in the tank must not
exceed 5 pounds per square inch gauge.

4.2.6 One of the safest and simplest methods for
vapor-freeing a tank is to fill the tank with water.
However, in certain areas, regulatory requirements for
treatment/disposal of water used in the vapor-freeing
process may make this method cost-prohibitive. Before
employing the method described in 4.2.6.1 through
4.2.6.3, consult local regulations.

4.2.6.1 Fill the tank with water until the floating
product nears the fill opening. Remove the floating
product and place it in a suitable container for proper
disposal. Care should be exercised to ensure that neither
product nor water is spilled into the tank excavation.

4.2.8.2 In the process of filling the tank with water,
flammable vapors will be expelled through both the vent
and fill openings, but primarily at the fill opening. Nor-
mal safety precautions should be observed. To minimize
this escape of vapor through the fill opening, the open-
ing may be temporarily capped.

4.2.6.3 When the tank is free of vapor, pump out the
water and dispose of it in accordance with local regula-
tions.

4.2.7 Steam can be used to clean and vapor-free a
tank. However, a large static charge can build up on the
nozzle of the steam jet, Insulated objects on which the
steam impinges can also become charged. If steam is to
be used for either purging or cleaning a tank or other
equipment, the steam discharge nozzle and all conduc-
tive insulated objects subject to impingement or conden-
sation should be bonded to the tank or be grounded.
Steam purging of tanks should be avoided when suitable
alternatives are available. Further reference to steam
cleaning of tanks is found in NFPA 327.

4.3 Testing

4.3.1 The tank atmosphere and the excavation area
should be regularly tested for flammable or combustible
vapor concentrations until the tank is removed from
both the excavation and the site. Such tests are to be
made with a combustible gas indicator which is properly
calibrated according to the manufacturer’s instructions
(typically on pentane or hexane in air), and which is
thoroughly checked and maintained in accordance with
the manufacturer’s instructions. Persons responsible for
testing must be completely familiar with the use of the
instrument and the interpretation of the instrument’s
readings.

4.3.2 The tank vapor space is to be tested by placing
the combustible gas indicator probe into the fill opening
with the drop tube removed. Readings should be taken
at the bottom, middle, and upper portions of the tank,
and the instrument should be cleared after each reading.
If the tank is equipped with a non-removable fill tube,
readings should be taken through another opening.
Liquid product must not enter the probe. Readings of
20 percent or less of the lower flammable limit must be
obtained before the tank is considered safe for removal
from the ground.

4.3.3 Combustible gas indicator readings may be
misleading where the tank atmosphere contains less
than 5 percent by volume oxygen, as in a tank vapor-
freed with CO,, N,, or another inert gas. In general,
readings in oxygen-deficient atmospheres will be on the
high, or safe, side. It may be desirable to use an oxygen
indicator to assess the oxygen concentration.

4.4 Removal

4.4.1 After the tank has been freed of vapors and
before it is removed from the excavation, plug or cap all
accessible holes. One plug should have a 1/8-inch vent
hole to prevent the tank from being subjected to ex-
cessive differential pressure caused by temperature
changes. The tank should always be positioned with this
vent plug on top of the tank during subsequent trans-
port and storage.

4.4.2 Excavate around the tank to uncover it for
removal. Remove the tank from the excavation and
place it on a level surface. Use wood blocks to prevent
movement of the tank after removal and prior to
loading on a truck for transportation. Use screwed
(boiler) plugs to plug any corrosion holes in the tank
shell.

4.4.3 When partially or totally removing an existing
underground storage system, a small amount of con-
taminated backfill may be encountered. The contamina-
tion can be due to minor spills and drips during previous
operation of the facility or from drips and minor spills
that may occur during removal. Contaminated backfill
may be a potential safety and environmental hazard.
Spills or drips should be contained to minimize con-
tamination during removal. If contamination is severe,
consult local environmental officials, the fire marshal,
or the USEPA for assistance and requirements. See AP1
Bulletin 1628 for further information.

4.4.4 Tanks should be labeled after removal from the
ground but prior to removal from the site. Regardless-of
the condition of the tank, the label should contain a
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warning against certain types of reuse. The former con-
tents and present vapor state of each tank, including
vapor-freeing treatment and date should also be in-
dicated. The label should be similar to the following in
legible letters at least 2 inches high:

TANK HAS CONTAINED LEADED GASOLINE*

NOT VAPOR FREE

NOT SUITABLE FOR STORAGE OF FOOD OR
LIQUIDS INTENDED FOR HUMAN OR ANIMAL
CONSUMPTION

DATE OF REMOVAL: MONTH/DAY/YEAR

*Or other flammable/combustible liquid. Use the
applicable designation, for example, DIESEL.

4.4.5 Tanks that have held leaded motor fuels (or
whose service history is unknown) should also be clearly
labeled with the following information (see API Publi-
cation 2015A for additional guidelines):

TANK HAS CONTAINED LEADED GASOLINE
LEAD VAPORS MAY BE RELEASED IF HEAT
IS APPLIED TO THE TANK SHELL

448 Tanks should be removed from the site as
promptly as possible after vapor-freeing procedures
have been completed, preferably on the day of tank
removal from the excavation. If a tank remains at the
site overnight or longer, additional vapor may be re-
leased from any liquid absorbed in the tank walls -or
residues remaining in the tank.

4.4.6.1 Before the tank is removed from the site, the
tank atmosphere should be checked with a combustible
gas indicator as specified in 4.3 to ensure that it does not
exceed 20 percent of the lower flammable limit.

4.4.8.2 The tank should be secured on a truck for
transportation to the storage or disposal site with the
1/8-inch vent hole located at the uppermost point on the
tank. Tanks should be transported in accordance with
all applicable local, state, and federal regulations.

SECTION 5§—STORAGE OF USED TANKS

5.1 Storage Considerations

Even though used tanks that have contained flam-
mable or combustible liquids have been vapor-freed at
one time, they cannot be guaranteed to remain vapor-
free. Hydrocarbons may be retained in crevices and
under scale and may be released when disturbed or over
a period of time. It is important, therefore, that ap-
propriate safety precautions be observed at all times.

5.2 Storage Procedures

5.2.1 Tanks should be vapor-freed before being plac-
ed in storage (see 4.2). Tanks should also be free of all

liquids and residues. All tank openings should be tightly
plugged or capped, with one plug having a 1/8-inch vent
hole to prevent the tank from being subjected to ex-

cessive differential pressure caused by temperature

changes. Tanks shouild be stored with the vented plug at
the highest point on the tank. All tanks should be
labeled as described in 4.4.4 and 4.4.5.

5.2.2 Used tanks should be stored in secure areas on
the premises of persons familiar with any attendant
hazards and where the general public will not have
access. A fenced yard, apart from other facilities, is
desirable.

SECTION 6—SALE FOR REUSE

6.1 Considerations for Reuse

Careful consideration should be given to the reuse of
tanks that have been in petroleum storage service. If a
tank is sold for reuse, the purchaser should be given a
very clear understanding of the former use and present
condition of the tank. The seller of a tank to be returned
to service in an underground petroleum storage system
must inform the purchaser of the tank of the owner’s
notification requirements under applicable federal

regulations (40 CFR 280.11 and 40 CFR 280.22). There
may also be similar state or local regulations. Buyers of
such tanks should check with the original manufacturer
of the tank to determine its suitability for reuse. It is ad-
visable to test the tanks for flammable vapors (see 4.3)
before they are transported.

CAUTION: Tanks that previously contained gasoline
must not be used for the subsequent storage of food or
liquids intended for animal or human consumption.

&
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6.2 Conditions of Sale

A bill of sale should be used to transfer tank owner-
ship. The bill of sale should include the purchaser’s
acknowledgement that he assumes all liability related to
the tank. Bills of sale should indicate the former use of
the tank and carry the following warning regardless of
the former contents of the tank:

TANK HAS CONTAINED LEADED GASOLINE*
NOT VAPOR FREE

NOT SUITABLE FOR STORAGE OF FOOD OR
LIQUIDS INTENDED FOR HUMAN OR ANIMAL
CONSUMPTION

*Or other flammable/combustible liquid. Use the
applicable designation, for example, DIESEL.-

SECTION 7—DISPOSAL

7.1 Disposal Criteria

7.1.1  Tanks should be disposed of when they are no
longer fit for the storage of flammable or combustible
liquids or any other appropriate use. Whether sold to a
scrap dealer or disposed of at an acceptable facility, suf-
ficient holes should be made in the tanks to render them
unfit for further use.

7.1.2 Tanks that have been lined internally or coated
externally with epoxy-based or similar materials may
not be accepted by scrap processors. Prior inquiries
should be made as to the requirements of the processor
accepting the tank for scrap.

7.2 Disposal Procedures

7.2.1 After a tank has been vapor-freed, it should be
rendered unsuitable for future use as a storage tank by
puncturing, cutting, or drilling numerous holes in all

-sections of the tank.

7.2.2 All tanks should be labeled as described in 4.4.4
and 4.4.5.

7.2.3 A bill of sale should be used to transfer tank
ownership (see 6.2).

7.2.4 Prior to disposal of used tanks, current federal,
state, and local regulations should be checked to deter-
mine if special procedures or preparations are required.
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ER 1110-1-263
1 Oct 80

(SA¥ LE FORMAT)
TO: CEMRD-ED-GC FROM: DATE_ [/ . [/
SUBJECT: Request for Evalu:: ion of Commercial Laboratory

Project Name: ' N Contract
No.:

Superfund FUDS IRP Other Phase

Location: - State:__

A-E/Contractor: State:

USACE Project
Manager:
Phone: Address:

Approximate Sampllng

Dates:
Laboratory Name:
Address:
Phone:
POC:

- Laboratory Quality Management Manual Request.ON [/

Required analytical methods and approximate number of samples to

be taken for above project.
' # OF SOIL/SEDIMENT

METHOD # OF WATER SAMPLES SAMPLES

State or other laboratory certification which will be required
for this project:

If the laboratory is plannlng to subcontract any samples to
another laboratory or location, all of these are to be evaluated
separately. This request should be sent for verification of
laboratory status regardless of expiration date on the list of
validated laboratories.



ER 1110-1-263
1 Oct 90

(SAMPLE FORMAT)
TO: FROM: DATE: [/ [/

SUBJECT: Request for Government Quality Assurance Bervices (To
be sent to the requested USACE Laboratory with a copy to

CEMRD-ED-GC)

Project Name: Contract No.:

Superfund FUDS IRP Other Phase
Location: State:

A-E/Contractor: State:
USACE Project

Manager:
Phone: Address:

.Laboratory Name:
- Address:
Phone:

POC:

Approximate Sampling Dates:

The following QA Laboratory support is requested for the subject
project: USACE Division Laboratory:

Review and comment on Draft

Analysis and Reports of Quality Assurance Samples

NO. OF
METHOD NO. OF WATER SAMPLES* SOIL/SEDIMENT SAMPLES+
* Includes Blanks + Includes Background
' Soil Sample

CF: CEMRD-ED-GC



(SAMPLE FORMAT) ER 1110-1-263
1 Oct 90

DATE

OAY [STW [T [W W[ FIsS

A-E DAILY QUALITY

CONTROL REPORT  wonen[E

Claar
Tox2 | 32-%0 -7 Sw
COE PROJECT MANAGER TEMP 1 2 —
PROJECT WIND S [Moowr | MHon Regon No.
CONTRACT NO
SUB-CONTRACTORS ON SITE:
EQUIPMENT ON SITE.

WORK PERFORMED (INCLUDING SAMPLING):

SHEET OF




ER 1110-1-263

1 Oct 90
(Contnuathon Sheer)
PRWECT. REPORT NO.
JOB NO. DATE
QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS)
HEALTH AND SAFETY LEVELS AND ACTIVITIES.
PROBLEMS ENCOUNTERED/CORRECTION ACTION TAKEN:
SPECIAL NOTES.
TCMORROW'S EXPECTATIONS:
8y TITLE




ER 1110-1-263
1 oct 90

(SAMPLE FORMAT)
LAB NO.

DEPARTMENT OF THE ARMY
DIVISION, CORPS OF ENGINEERS
DIVISION LABORATORY

(city) " {state) <(zip)

Subject: Chemicalnguality Assurance Report

Project:
Intended Use:
Source of Material:

Submitted by:
Date Sampled: , Date Received:

Method of Test or Specification: See attached Tables 1 -

References:

-- REMARKS =--
1. CONTRACTOR DATA EVALUATION: (General comments)
a. ACCURACY:
b. PRECISION:
c. LABORATORY CONTMINATION:
2. QA/QC DATA COMPARISON:
3. OTHER PROBLEMS:

4. CORRECTIVE ACTION:

Submitted by:

Director, Laboratory




Table 2.1. Example of a Table that Summarizes the Number of Samples by Analyte and
Matrix (page 1 of 4)

Office Symbol U.S. Army Corps of Engineers
Name of Corps PM Summary of Chemical Analyses to be Performed
PM Phone Number Contractor: nclude Name of A-E and QA Lab Here

Site: Descriptive Name of Project Here

Quality Assurance and Quality Control

) Background Splits/Dups Rinsates Trip Blanks
Matrix and Field
Analyte Samples AE QA QC(AE) QA(CE) QC(AE) QA(CE) QC(AE) QA(CE)
Groundwater:
Volatiles ’ NR NR
B/N/A's NR NR
Pesticides/PCB's NR NR
TRPH NR NR
Metals NR NR
Explosives NR NR
" Characteristics NR NR
EP Tox Extraction NR NR
Other:
Surface water: ‘
Volatiles . NR NR
B/N/A's . NR NR
Pesticides/PCB's NR NR
TRPH NR NR
Metals NR NR
Explosives NR NR
Characteristics NR NR
EP Tox Extraction NR NR
Other:
Surface soils:
Volatiles NR NR NR NR
B/N/A's NR NR NR NR
Pesticides/PCB’s NR NR .NR NR
TRPH NR NR NR NR
Metals NR KR NR NR
Explosives NR NR NR NR
Characteristics NR NR NR NR
EP Tox Extraction NR NR NR NR
- Other: NR NR




Table 2.1. Example of a Table that Summarizes the Number of Samples by Analyte and
Matrix (page 2 of 4)

Background Splits/Dups Rinsates Trip Blanks

Matrix and Field
Analyte Samples AE QA QC(AE) QA(CE) QC(AE) QA(CE) QC(AE) QA(CE)

Sub-surface soils:
Volatiles
B/N/A's
Pesticides/PCB's
TRPH
Metals
Explosives
Characteristics
EP Tox Extraction
Other:

EEEEEEEES
EEEEEEEE

EEEEEEEEE
EEEFEEEEE:

Sediments:
Volatiles
B/N/A's
Pesticides/PCB's
TRPH
Metals
Explosives
Characteristics
EP Tox Extraction
Other:

CEEEEEEE

EEEEEEEE
EEEEEEEE
EEEEEEEE

UST: Aqueous Phase
Volatiles
B/N/A's
Pesticides/PCB’'s
TRPH
Metals
Explosives
Characteristics
EP Tox Extraction
Other:

[TTTHT
EEEEEEEEE
EEEEEEEEE

[T

[T

CEEEEEEE

EEEEEEEE

SEEEEEEEN

%5%%%%%%

-UST: Non-aqueous Phase
Volatiles
B/N/A's
Pesticides/PCB's
TRPH
Metals
Explosives
Characteristics
EP Tox Extraction
Other:

[T
FEEEEEEE
FEFPEFPE

NRRRRNR

M

EEFEEEY

"PEFEEEE

FEFEEEE

FEEEEEE




Table 2.4. Record of Field Change:
Contractor's Name: Contract:
Corps Division/District:

UST/AST Site and Location:

To:

From:
Date of Request:

Check one: [ ] Change already implemented without Corps approval
[ ] Approval requested before change will be
implemented

Description of Change:

Signature of Field Sampling Supervisor:

'Recommendation of Corps:-

[ ] Change approved . [ ] Change not approved

Signature of COR: Date

Distribution: [ ] Corps COR

[ ] Project Manager

[ ] Contractor's QA/QC Manager
[]

(]

Site Manager




Table 2.5. 8pill Report Sheet?

Yes No Has the National Response Center been notified?
(Phone: 800-424-8802)

Part 1. General Information:
Contractor Name: Contract:

Corps Division/District:

UST/AST Site and Location:

To:

From:

Date and Time of Spill:

Part 2. Description of 8pill:
Size of spill (gallons):

Location of spill:

Distance to nearest sewer, stream, surface water:

Depth to ground water (ft):

Chemical identity of spill:

Comments:

Part 3. Remedial Action::
Action Taken:

Signature of Field Sampling Supervisor:

Part 4. Recommendation of Corps:

Signature of COR: Date

Distribution: Corps COR

Project Manager
Contractor's QA/QC Manager
Site Manager

State authorities:

Local authorities:

(ol anlanl ol on Yo X oy ]
et Gd bl Cmnd vl G

a. This form shall be superseded by applicable state
forms governing spill reporting.

2-22

or local



Table 3.3. UST/AST Sample Report Bheet

Part 1. General Information.
UST/AST Site and Location:

Sampling Location on Site (as indicated on map):

Contractor:

Field Sampling Supervisor:

Sampled By:

Date/Time:

Part

2. Tank Inventory:

A. Estimated Total Depth of UST/AST only (ft):

USTs only: Depth from soil surface to bottom of UST (ft): -

ﬁ. S£ludge present?

Circle: No Yes

*If "Yes", estimate thickness of layer (if possible) |

C. Number of liquid layers present? Circle: None 1 2

D. Depth and Nature of each Liquid Layer:

Layer:

Depth (ft):

om——
T

——n——

Botﬁom (or
only) layer

—

Second Layer
(if present)

. -

amae

Nature (Circle): Observations:

Organic Aqueous

Organic Aqueous

3. Bamples Taken From Tank: [ ] No samples taken or: -

Corps Sample Numbers:

- TK

- TK

- TK

- TK

- TK

- TK

- TK

8 P N ey ey

Snd b el Rl Gl G ad

Check as Appropriate:

Field Sample: Bottom Layer
Field sample: Second Layer
Field Ssample: Sludge Layer

QA Sample: Split/Duplicate

QC Sample: Split/Duplicate
Sampler Rinsate
Trip Blank

— e i e s i s S e S s S S

3-22



U.S. ARMY CORPS OF ENGINEERS

CHAIN OF CUSTODY RECORD

COMeP,
GRAAS

PROJ.NO. |PROJECT NAME
~O.
SAMPLERS: (Signerure) o
) CON-
TAINERS
STA.NO. | DATE | Tive STATION LOCATION

REMARKS

Relinquished by: {Signeture) Oste / Time Received by: (Signeture) Relinquished by: (Signeture) Dete / Time Received by: (Signeture)
Relinguished by; {Shpreture) Date / Time Received by: ISlmnun.) ’ Relinquished by: {Signeture) Dote / Titme Recsived by: Sineture)
Relinquished by: {Sipreture) Dste / Time Received for Laboretory by: - Dste / Time Remerks
(Sigrature) ) .
Ofstrution: Ovl;lm Asvempenieg higment: Copy 10 Overdineter Fletd Plieg

4809



' ‘ Data Package One
QA/QC COVER PAGE
US Army Corps of Engineers
ANALYTICAL DATA PACKAGE .
TABLE I. INORGANIC AND MISCELLANEOUS ANALYSES \

Project Site and Location:

(Important Note: This form. is completed in the field and submitted
to the QA laboratory. A copy should be kept for the Contractor's
files. This form is NOT submitted to the Contractor's laboratory.)

T T e e e e ey s e e e e e e —— ——

Complete For Duplicates/Splits:
USACE Field if QA or Enter Corresponding
Sample Numbere: Designation®: QC circled® Field Sample Number:

T T T e e e T e e e e e = - -
B 1 Y 3 +++ 5 3

et 3 gy S e B e e e —
eSS ASE SO SESREEE s EEEEEEEEE=

o o

O

o>

L o]

Q
EUUUUUUU'UUUUUUUUUUUOUUU
mmmmwmmmmmmmmmmmmmmmmmm

mwmwwwmmwammmmmmwwmmwwwmmwwmwmmcnu:u:
W”WN”WNWNNNW””W”WNWW”WWWWW:USUWFU”WNNWW
i
!

nNnuounnnunununnnnwnin

0

5

0

Q
"UUUUUUUUUUUUU

Remarks:

Field sampling Supervisor: Date:
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US Army Corps of Engineers
ANALYTICAL DATA PACKAGE

TABLE II. SAMPLE NUMBER CORRELATIONS FOR INORGANIC AND

MISCELLANEOUS ANALYSES \

Project Site and Location: )

Sampling Contractor: Contract:

contractor's Lab: QA Lab:

corps Division/District/Project Manager:

USACE Field Laboratory
Sample Numbers*: sample Number:

a. Sample number assigned in field by Sampling Team using the

USACE Sample Numbering Scheme. -See Instructions.

Circle Yes or No in response to all applicable questions

P+ =3 ==
-
-

Yes No Were samples found to be properly preserved?

Yes No Was the temperature in the cooler 4°C upon arrival 1
laboratory? :

Yes No Were five point (minimum) calibrations used? .

Yes No Were ICP interelement corrections applied?

Yes No Were ICP packground corrections applied }

Yes No (If previous question was answered with YES: Were raw

data generated pefore application of background corrections?)
Yes No Were Preparation Blank Analyses performed for each batch of
samples or for each set of 20 samples within THIS PROJECT?
Yes No - Were Spiked Sample Analyses and puplicate Sample Analyses
performed for each concentration and matrix for THIS PROJECT
or for each set of 20 samples of similar matrix within THIS

PROJECT?
Remarks:

Laboratory QA/QC Manager: Date:
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. Remarks:

ANALYTICAL DATA PACKAGE
TABLE III. ANALYTICAL RESULTS FOR INORGANIC AND MISCELLANEOUS ANALYSES

art 1. Project Information:
Project Site and Location:

Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:

—_——== —_—— bt ———

Part 2. Sample Information:

Matrix: Soil/Water/Other: Level: Low/Medium % Solids:
Date Sampled (Field): Date Received:
Lab Sample Number: USACE Sample Numbers®: - -
Sample Descriptiont:
Container and Preservative used (in field):
Concentration Units: (ug/L or mg/kg dry weight)

Part 3. Analytical Results:

EPA Method Actual Holding

Numbers: : Time (days)c Laboratory

=========== Concen- EE Y F . Qc Blank
Analyte: Extr: Anal: tration: Extr. Anal. CRDL? IDLY Sample No.

Arsenic, As
Barium, Ba

~ Cadmium, Cd

- Chromium, Cr
Iron, Fe®
Lead, Pb
Manganese, Mn®
Mercury, Hg
Selenium, Se
Silver, Ag
Sodium, Na*
TRPH!

Other: _
Other:
Other:
Other:

a. [Project Codel-[Site Code]-[Sample Code]

b. See Instructions for descriptive terminology (Section 5.2.4).

c. Holding Time for Extr. = Extraction Date minus Field Sampling Date.
Holding Time for Anal. = Analysis Date minus Extraction Date.

d. CRDL = contract required detection limits; IDL = instrument
detection limits

e. Water samples only

f. Total Recoverable Petroleum Hydrocarbons

Laboratory QA/QC Manager: Date:




- Sampling Contractor: Contract:

ANALYTICAL DATA PACKAGE

ABLE IV ANALYTICAL RESULTS FOR INORGANIC AND MISCELLANEOUS METHOD BLANKS

Part 1. Project Information:
Project Site and Location:

Contractor's Lab: QA Lab:
Corps Division/District/Project Manager.

Part 2. Method Blank Sample Information: Method blank

Matrix: Soil/Water : information must
Lab Sample Number: be provided for
Concentration Units: (ug/L or mg/kg dry weight) each sample set.

Part 3. Analytical Results for Method Blank:
EPA Method Method

Numbers: Blank
. =========== Concen-
Analyte: ExXtr: Anal: tration: CRDL®* IDLe

Arsenic, As
Barium, Ba
Cadmium, Cd
Chromium, Cr
Iron, Fet
Lead, Pb _
Manganese, Mnb
Mercury, Hg
Selenium, Se
Silver, Agb
Sodium, Na
TRPH®
Other:
Other:
Other:
Other:

a. CRDL = contract required detection limits; IDL = instrument
detection limits

b. Water samples only

¢. Total Recoverable Petroleum Hydrocarbons

Remarks:

Laboratory QA/QC Hanager: Date:




. - ANALYTICAL DATA PACKAGE

TABLE V. RESULTS FOR INORGANIC AND MISCELLANEOUS SPIKE SAMPLE RECOVERY
(Submit this form or its equivalent only if a project sample is
selected for matrix spike recovery.)

Part 1. Project Information:
Project Site and Location:
Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:

Part 2. Spike Recovery Sample Information:
Matrix: Soil/Water/Other:

Lab Sample Number:
USACE Sample Number of field sample spiked: -
Concentration Units: (ug/L or mg/kg dry weight)

Part 3. Analytical Results for Spike Sample Recovery:

Lower/

. Upper _ Spiked

Control Sample Spike Sample Outside

Limits Result Added Result Control
Analyte: % R (SR) (sA) {SSR) %R®* Limits?
Arsenic, As 75-125 . Yes No
Barium, Ba 75~125 Yes No
Cadmium, Cd 75-125 ’ Yes No
Chromium, Cr 75-125 Yes No
Iron, Feb 75-125 Yes No
Lead, Pb 75-125 Yes No
Manganese, Mnd 75-125 Yes No
Mercury, Hg 75-125 Yes No
Selenium, Se 75-125 Yes No
Silver, Ag 75-125 Yes No
Sodium, Na® 75-125 Yes No
TRPHe - . Yes No
Other: - Yes No
Other: - . Yes No
Other: - . Yes No
Other: - : ' Yes No

a. %R = [(SSR - SR)/SA] x 100
b. Water samples only

c. Total Recoverable Petroleum Hydrocarbons

Remarks:

Laboratory QA/QC Manager: Date:




ANALYTICAL DATA PACKAGE

TABLE VI. RESULTS FOR INORGANIC AND MISCELLANEOUS INTERNAL

' QC DUPLICATE ANALYSES
(Submit this form or its equivalent only if a project sample 1is
selected for internal QC duplicate analysis.)

Part 1. Project Information:
Project Site and Location:
Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:

Part 2. Internal Duplicate Sample Information:

Matrix: Soil/Water/Other: Level: Low/Medium
Lab Sample Number:
Lab Internal Duplicate Sample Number:
USACE Sample Number of field sample duplicated: - -

Part 3. Analytical Results Internal Duplicate Analyses:

Lower/

Upper Concentration Outside

Control === ss====c - Control
Analyte: Limits®* Sample Dupl. RPD® Limits?
Arsenic, As - Yes No
Barium, Ba - Yes No
Cadmium, cd - Yes No
Chromium, Cr - Yes No
Iron, Ferc - Yes No
Lead, Pb - Yes No
Manganese, Mn¢ - Yes No
Mercury, Hg - Yes No
Selenium, Se - Yes No
Silver, Ag - Yes No
Sodium, Nasc - _ Yes No
TRPH4 - Yes No
Other: - Yes No
Other: - Yes No
Other: - ' Yes No'~ .
Other: - Yes No

a. Control limits = +/- 20% for samples with [D + S]/2 > 5 * CRDL:
Control limits = +/- CRDL for samples with [D + S]/2 < 5 * CRDL

b. RPD = Relative Percent Difference = [IS - DI{/((S + D)/2)] x 100

Cc. Water samples only

d. Total Recoverable Petroleum Hydrocarbons -

Remarks:

Laboratory QA/QC Manager: ' Date:




) Data Package Two.

QA/QC COVER PAGE
US Army Corps of Engineers
ANALYTICAL DATA PACKAGE
TABLE I. VOLATILE ORGANIC ANALYSES
(page 1 of _)

Project Site and Location:

Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Prqject Manager:

(Important Note: This form is completed in the field and submitted
to the QA laboratory. A copy should be kept for the Contractors
files. This form is NOT submitted to the Contractor's laboratory.)

3 =

Complete For Duplicates:
USACE Field _ if QA or Enter Corresponding
Sample Numbers*: Designation®: QC circledc Field Sample Number:

- - 0001 F QA QC DBRT - -
- - 0002 F QA QC DBRT - -
- - 0003 F QA QC DBRT - -
- - 0004 F QA QC DBRT - -
- - 0005 F QA QC DBRT - -
- - 0006 F QA QC DBRT - -
- 0007 F QA QC DBRT - -
- - 0008 F QA QC DBRT - -
- - 0009 F QA QC DBRT - -
- - 0010 F QA QC DBRT - -
- - 0011 F QA-QC DBRT - -
- - 0012 F QA QC DBRT - -
- - 0013 F QA QC DBRT - -
- - 0014 F QA QC DBRT - -
- - 0015 F QA QC DBRT - -
- - 0016 F QA QC DBRT - -
- - 0017 F QA QC DBRT - -

F DBRT

F DBRT

F DBRT

- - 0020
a. Sample number assigned in field by Sampling Team using the
USACE Sample Numbering Scheme. See Instructions. .
[Project Codel-[Site Code]-[Sample Code]. Site Code:

TK__ - Tank SB__ - Subsurface soil SL__ - Sludge
SS__ - Surface soil MW__ - Monitoring well DR___ - Drum
SW___ - Surface water SD__ - Sediment

- Other: :

b. F = Field Sample; QA = Quality Assurance sample for Corps
laboratory; QC = Quality Control sample for Contractor's labora-
tory.

c¢. Duplicate; Background; Rinsate blank; Trip blank

Comments:

Field Sampling Supervisor: Date: -



Data Package Two.

QA/QC COVER PAGE
US Army Corps of Engineers
ANALYTICAL DATA PACKAGE
TABLE I. VOLATILE ORGANIC ANALYSES
(page __ of _ )

Project Site and Location:

(Important Note: This form is completed in the field and submitted
to the QA laboratory. A copy should be kept for .the Contractors
files. This form is NOT submitted to the Contractor's laboratory.)

Complete —For Duplicates:
USACE Field if QA or Enter Corresponding
Sample Numberse : Designationt: QC circledc Field Sample Number:

T e e T T T e e e e e i e e e ov e e T —— I IS IT IS Tn rm me an wm e e g s S o e o S s st —
eSS SRR EEr S s = e . Rkt R 2 -3 § 3 X 1 ¥

- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT -. -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- -~ F QA QC DBRT. - -
- -~ F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - .-
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
- - F QA QC DBRT - -
Remarks:

Field Sampling Supervisor: Date:

1Y



US Army Corps of Engineers
ANALYTICAL DATA PACKAGE

TABLE II. SAMPLE NUMBER CORRELATIONS FOR VOLATILE ORGANIC ANALYSES

Project Site and Location:

Sampling Contractor: . Contract:

Contractor's Lab: QA Lab:

Corps Division/District/Project Manager:

USACE Field Laboratory
Sample Number»*: Sample Number:

a. Sample number assigned in field by Sampling Team using the
USACE Sample Numbering Scheme. See Instructions.

Circle Yes or No in response to all applicable questions:

Yes No Were samples found to be properly preserved and at 4°C
upon arrival in the laboratory?? :

Yes No Did any of the aqueous samples have headspace? (¥{ so
this must be recorded.) .

Yes No Were five point calibrations used?

Were the following checks made on a 12 hr basis during
~ the course of these analyses?

Yes No * Continuing Calibration Check
Yes No * System Performance Response Factor
Yes No * BFB Tuning Check

Remarks:

.aboratory QA/QC Manager: ' Date:




ANALYTICAL DATA PACKAGE

TABLE III. ANALYTICAL RESULTS FOR VOLATILE ORGANIC ANALYSES

{page 1 of 2)

Part 1. Project Information:
Project Site and Location:

Sampling Contractor:
Contractor's Lab:
Corps Division/District/Project Manager:

Contract:

Q2 Lab: .

Part 2. Sample Information:
Matrix: Soil/Water/Other:

Date Sampled (Field):
Lab Sample Number:
Sample Description®:

Level: Low/Medium
Date Received:
- USACE Sample Numberse®:

% Solids:

Container and Preservative used (in field):
days®
EPA Method Used: 624/8240/CLP/8020 Conc/Dil Factor:
Sample wt/vol:

(ug/L or ug/kg dry weight)

Actual holding times for analysis:
Column: (packed/capillary)
Concentration Units:

Part 3. Analytical Results:

A. HSL Compounds?.

Analyte:

156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
79-34-5
78-87-5

10061-02-6

79-01-6
124-48-1
79-00-5
71-43-2

10061-01-5

110-75-8

Concen-
tration:

Chloromethane

Bromomethane

Vinyl Chloride

Chloroethane

Methylene Chloride

Acetone

Carbon Disulfide

1,1-Dichloroethene

1,1-Dichloroethane

trans-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

2-Butanone

1,1,1-Trichloroethane

Carbon Tetrachloride

Vinyl Acetate

Bromodichloromethane

1,1,2,2-Tetrachloroethane

1,2-Dichloropropane

trans-1,3-Dichloropropene

Trichloroethene

Dibromochloromethane

1,1.2-Trichloroethane

Benzene

trans-1,3-Dichloropropene

2-Chloro Ethyl Vinyl Ether




ANALYTICAL DATA PACKAGE

TABLE IIXI. ANALYTICAL RESULTS FOR VOLATILE ORGANIC ANALYSES
{page 2 of 2)

Concen-
Analyte: tration: CRDLe IDLe

T e e e e g e S S S e S S S ———— o —— — v —— —— e o m——— — e e o - —— T e e g e o —
2 3t 1+t 2 -4 3+ 5 3 ¥ 3 3 3 ————S==c _——EEEEs= EREmEmE=s=

75-25-2 Bromoform

591-78-6 2-Hexanone
108-10-1 4-Methyl-2-pentanone
127-18-4 Tetrachloroethene
108-88~3 Toluene
108-90-7 Chlorobenzene
100-41-4 Ethyl Benzene
100-42-5 Styrene

00000-00-0 Xylenes (Total)

a. [Project Code]l-[Site Code]l-[Sample Code]

b. See Instructions for descriptive terminology (Section 5.2.4).

c. Holding Time for Anal. = Analysis Date minus Field Sampling Date.
d. Compounds as listed in SW-846, 3rd Edition, 1986.

e. CRDL = contract required detection limits; IDL = instrument

detection limits

B. Tentatively Identified Compounds (10 maximum non-HSL peaks
from library search)

Compound Name and CAS Number RT  Estimated Conc

T T T T e e T e e e e o T = e T S e . S T — — T o S v - — —— o ——— S e o e e e ot —
P R S S - 2 -4 F 3 $ 3§ —_—_—===c 3 3ttt 11

10.

— g o
_——==

C. Surrogate Recovery Results

QC Limits
' s===s===zz=====z======== Actual Within
Surrogate ~ Water Soil Recovery QC Limits?
Toluene-gd* 88 - 110 % 81 - 117 % % Yes No -
Bromofluorobenzene 86 - 115 % 74 - 121 % % Yes No
1,2-Dichloroethane-d* 76 - 114 % 70 - 121 % % Yes No
Remarks:
Laboratory QA/QC Manager: Date:




TABLE IV. VOLATILE ORGANIC ANALYSIS METHOD BLANK RESULTS

Sampling Contractor:
Contractor's Lab:

Corps Divi

Part 1. Project Information:
Project Site and Location:

Contract:

QA Lab:

sion/District/Project Manager:

" Part 2. Me
Matrix: Wa
EPA Method Used:
Laboratory QC Blank Sample Number:
Concentrat

thod Blank Sample Information:
ter Date Analyzed:
624/8240/CLP Column:

(packed/cap)

ion Units: (ug/L)

Part 3. Analytical Results for Method Blank:

Analyte:

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
- 56-23-5
108-05-4
75-27-4
79-34-5
78-87-5

10061-02-6

79-01-6
124-48-1
79-00-5
71-43-2

10061-01-5

110-75-8

75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-41-4
100-42-5

00000-00-0

Concentration:

Chloromethane

===

Method blank
information must

be provided for
each sample set.

Bromomethane

Vinyl Chloride

Chloroethane

Methylene Chloride

Acetone

Carbon Disulfide

1,1-Dichloroethene

1l,1-Dichloroethane

trans-1,2-Dichloroethene

Chloroform

1,2-Dichloroethane

2-Butanone

1,1,1-Trichloroethane

Carbon Tetrachloride

Vinyl Acetate

Bromodichloromethane

1,1,2,2-Tetrachloroethane

1,2-Dichloropropane

trans-1,3-Dichloropropene

Trichloroethene

Dibromochloromethane

1,1,2-Trichloroethane

Benzene

trans-1,3-Dichloropropene

2-Chloro Ethyl Vinyl Ether

Bromoform

2-Hexanone

4-Methyl-2-pentanone

Tetrachloroethene

Toluene

Chlorobenzene

Ethyl Benzene
Styrene

Xylenes (Total)

==

CRDL =
detecti

contract required detection limits; IDL = instrument
on limits .

uaboratory QA/QC Manager:

Date:




- ' ANALYTICAL DATA PACKAGE

TABLE V. VOLATILE ORGANIC ANALYSIS DATA SHEET FOR
MATRIX SPIKE RECOVERY
(Submit this form or its equivalent only if a project sa
selected for matrix spike recovery.)

Part 1. Project Information:
Project Site and Location:

mple 1iIs

Sampling Contractor: Contract:
Contractor's Lab: - QA Lab:

Corps Division/District/Project Manager:

Part 2. Sample Information:
Original Sample Matrix: Soil/Water/Other:

Lab Sample Number:

Part 3. Results:

Required Is the

QC Limits (%R) Sample Spike MatrixSpike Result

==zz========== Result Added ===z========= Within

Analyte: Water Soil (SR) (sa) SSRe*  %R® Limits
1,1-Dichloroethene 61-145 59-172 Yes No
Trichloroethene 71-120 62-137 Yes No
"Benzene 716-127 66-142 Yes No
Toluene 76-125 59-139 Yes No
Chlorobenzene 75-130 60-133 Yes No

e R e e e e e S T T RS

a. SSR = Spiked Sample Result (Concentration)

b. %R = [(SSR - SR)/SA] x 100

Remarks:

S S S T T o b e e o e e e e o e e e S e e e e g T i S e S P S e =

Laboratory Manager: Date:




, ANALYTICAL DATA PACKAGE
TABLE VI. VOLATILE ORGANIC ANALYSIS DATA SHEET FOR LABORATORY
INTERNAL QC DUPLICATE RESULTS -
(page 1 of 2) '
(Submit this form or its equivalent only if a project sample 1is
selected for internal QC duplicate analysis.)

Part 1. Project Information:
Project Site and Location:
Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:

Part 2. Internal Duplicate Sample Information:

Matrix: Soil/Water/Other: Level: Low/Medium
Lab Sample Number: Date Analyzed:
Lab Internal Duplicate Sample Number:
USACE  Sample Number of field sample duplicated: - -
Concentration Units: (ug/L or ug/kg dry weight)

Part 3. Analytical Results Internal Duplicate Analyses:

Lower/ :
Upper Concentration Outside
Control ============= Control
Analyte: Limits Sample Dupl. RPD® Limits?
74-87-3 Chloromethane - ) . Yes No
74-83-9 Bromomethane - Yes No
75-01-4 Vinyl Chloride v - Yes No
75-00-3 Chloroethane - Yes No
75-09-2 Methylene Chloride - Yes No
67-64-1 Acetone - Yes No
75-15-0 Carbon Disulfide - Yes No
75-35-4 1,1-Dichloroethene - Yes No
75-34-3 1,1-Dichloroethane - Yes No
156-60-5 trans-1,2-Dichloro-
. ethene - Yes No
67-66-3 Chloroform - Yes No
107-06-2 1,2-Dichloroethane - ‘ Yes No
78-93-3 2-Butanone - - Yes No
71-55-6 1,1,1-Trichloroethane - : Yes No
56-23-5 Carbon Tetrachloride - Yes No
108-05-4 Vinyl Acetate - Yes No
75-27-4 Bromodichloromethane - Yes No
79-34-5 1,1,2,2-Tetrachloro
- ethane v - Yes No
78-87-5 1,2-Dichloropropane - Yes No
10061-02-6 trans-1,3-Dichloro-
propene - Yes No
79-01-6 Trichloroethene - Yes No
124-48-1 Dibromochloromethane - Yes No
79-00-5 1,1,2-Trichloroethane - Yes No
71-43-2 Benzene - Yes No
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ANALYTICAL DATA PACKAGE

TABLE VI. VOLATILE ORGANIC ANALYSIS DATA SHEET FOR LABORATORY

INTERNAL QC DUPLICATE RESULTS
(page 2 of 2)

33—ttt 43

Lower/

Upper Concentration Outside
Control ============= Control
Analyte: Limits Sample Dupl. RPD* Limits?

10061-01-5 trans-1,3-Dichloro-
propene - Yes No

110-75-8 2-Chloro Ethyl Vinyl
Ether - Yes No
75-25-2 Bromoform - . Yes No
591-78-6 2-Hexanone - Yes No
108-10~-1 4-Methyl-2-pentanone - Yes No
127-18-4 Tetrachloroethene - ‘ Yes No
108~88-3 Toluene - Yes No
108-90-7 Chlorobenzene - Yes No
"100-41-4 Ethyl Benzene - Yes No
100-42-5 Styrene - - . Yes No
00000-00-0 Xylenes {(Total) - Yes No

Remarks: .

Laboratory QA/QC Manager:

Date:




Data Package Three.
QA/QC COVER PAGE

US Army Corps of Engineers
ANALYTICAL DATA PACKAGE
TABLE I. PCB ANALYSES

Project Site and Location:
Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:
(Important Note: This form is completed in the field and submitted
to the QA laboratory. A copy should be kept for the Contractor's
files. This form is NOT submitted to the Contractor's laboratory.)

. Complete For Duplicates/Splits:
USACE Field if QA or Enter Corresponding
Sample Number: : Designation®: QC circledc Field Sample Number:

3 CTMS T o T am e o e e e e e v 2 o ——
el 2 2 A 1 11 EatadslS LR S 2 + 3+ 5 3

- - 0001 F QA QC DSBRT - -
- - 0002 F QA QC DSBRT - -
- - 0003 F QA QC DSBRT - -
- - 0004 F QA QC DSBRT - -
- - 0005 F QA QC DSBRT - -
- - 0006 F QA QC DSBRT - -
- - 0007 F QA QC DSBRT - -
- - 0008 F QA QC DSBRT - -
- - 0009 . F QA QC DSBRT - -
- - 0010 F QA QC DSBRT - -
- - 0011 F QA QC DSBRT - -
- - 0012 F QA QC DSBRT - -
- - 0013 F QA QC DSBRT - -
- - 0014 F QA QC DSBRT - -
- - 0015 F QA QC DSBRT - -
- - 0016 F QA QC DSBRT - -
- - 0017 F QA QC DSBRT - -
- - 0018 F QA QC DSBRT - -
- - 0019 F QA QC DSBRT - -
- - 0020 F QA QC DSBRT - -

a. Sample number assigned in field by Sampling Team using the
USACE Sample Numbering Scheme. See Instructions.
[Project Codel-[Site Code]-[Sample Code]. Site Code:

TK__ - Tank SB__ - Subsurface soil
SS__ - Surface soil MW__ - Monitoring well
SW__ - Surface water SD___ - Sediment
SL__ - Sludge DR__ - Drum

- Other:

b. F = Field Sample; QA = Quality Assurance sample for Corps
laboratory; QC = Quality Control sample for Contractor's labora-

tory.
duplicate; S = split; B = background; R = rinsate blank;

c. D =
_T = trip blank
Remarks:
Field Sampling Supervisor: Date:

(0]
|
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. Data Packagpe Three.

QA/QC COVER PAGE

US Army Corps of Engineers
ANALYTICAL DATA PACKAGE
TABLE I. PCB ANALYSES

Project Site and Location: 2
(Important Note: This form is completed in the field and submitted
to the QA laboratory. A copy should be kept for the Contractor's

files. This form is NOT submitteé to the Contractor's laboratory.)

_ Complete For Duplicates/Splits:
USACE Field . if QA or Enter Corresponding
Sample Numberse: Designationt : QC circledc Field Sample Number:

- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT, - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
- - F QA QC DSBRT - -
Remarks:
Field Sampling Supervisor: Date:
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US Army Corps of Engineers
ANALYTICAL DATA PACKAGE

TABLE II. SAMPLE NUMBER CORRELATIONS FOR PCB ANALYSES

Project Site and Location: .
Ssampling Contractor: Contract:
Contractor's Lab: QA Lab:

Corps Division/District/Project Manager:

a.

USACE Field Laboratory
Sample Numbers*: Sample Number:

Sample number assigned in field by Sampling Team using the
USACE Sample Numbering Scheme. See Instructions.

Circle Yes or No in response to all applicable questions:

Yes No Was the temperature in the cooler 4°C upon arrival in
the laboratory?
Yes No Were three point calibration curves used?.
Yes No Were daily calibrations done during the course N
of these analyses?
Yes No Was a second column confirmation used on all samples
giving a positive hit with the first column?
Yes No Was GC/MS confirmation done on obgserved peaks?
Int Ext Was an internal standard or an external calibration
curve used? :
Remarks:
Laboratory QA/QC Manager: Date:



"~ Sampling Contractor: Contract:

Se.-12672-29-6 Aroclor-1248

ANALYTICAL DATA PACKAGE

TABLE III. ANALYTICAL RESULTS FOR PCB ANALYSES

Part 1. Project Information:
Project Site and Location:

Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:

- —— - — — —— a— - ——
———§ ===== - - - ——— —4—1

Matrix: Soil/Water/Other: Level: Low/Medium % Solids:
Date Sampled (Field): Date Received:
. Lab Sample Number: USACE Sample Numberse: - -
Sample Description®:
Container and Preservative used (in field):
Actual Holding Times: For extraction: days; For analysis: daysec .
EPA Method Used: 608/8080/CLP Conc/Dil Factor:
Column: (packed/capillary) Sample wt/vol: {g/mL)
Contractor Laboratory QC Blank Sample Number:
Concentration Units: (ug/L or ug/kg dry weight)

Part 3. Analytical Results:

A. HSL Compoundsd.
Concen-

Analyte: : tration: CRDL* IDLe

— 1=

S Sttt 3 3+ -+ 4+ 1+ 535 4+ -1+ =|S=Z==S====

12674-11-2 Aroclor-1016
11104-28-2 Aroclor-1221
11141-16-5 Aroclor-1232
53469-21-9 Aroclor-1242

11097-69-1 Aroclor-1254
11096-82~5 Aroclor-1260 -

Was eviderice of other peaks noted in the chromatogram? Circle: Yes No

a. [Project Code]-[Site Code]l-[Sample Code]

b. See Instructions for descriptive terminology (Section 5.2.4).

c¢. Holding Time for Extr. = Extraction Date minus Field Sampling Date.
Holding Time for Anal. = Analysis Date minus Extraction Date.

d. Compounds as listed in CLP User's Guide, 1986.

e. CRDL = contract required detection limits; IDL = instrument

detection limits

o aam -
=3 b= —

B. Surrogate Recovery Results

QC Limits
=========s========= Actual Within
Surrogate Water Soil Recovery QC Limits?
Dibutylchlorendate 24 - 154 % 20 - 150 % % Yes No
Remarks: \
.aboratdry QA/QC Manager: Date:
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ANALYTICAL DATA PACKAGE
TABLE IV. PCB ANALYSIS METHOD BLANK RESULTS

Part 1. Project Information:
Project Site and Location:
Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:

Part 2. Method Blank Sample Information:

Matrix: Water - Date Analyzed: Method blank
EPA Method Used: 608/8080/CLP Column: (packed/cap) information must
Laboratory QC Blank Sample Number: be provided for
Concentration Units: (ug/L) each data set.

Part 3. Analytical Results for Method Blank:

) Concen-
Analyte: . tration: CRDL® IDLe

12674-11-2 Aroclor-1016
11104-28-2 Aroclor-1221
11141-16-5 Aroclor-1232
53469-21-9 Aroclor-1242
12672-29-6 Aroclor-1248
11097-69-1 Aroclor-1254
11096-82-5 Aroclor-1260

a. CRDL = contract required detection limits; IDL = instrument
detection limits

-

Remarks:

Laboratory QA/QC Manager: Date:
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ANALYTICAL DATA PACKAGE

-TABLE V. PCB ANALYSIS DATA SHEET FOR

 MATRIX SPIKE RECOVERY
(Submit this form or its equivalent only if a project
selected for matrix spike recovery.)

sample 1is

—_—_—=REEms==

Part 1. Project Information:
Project Site and Location:

Sampling Contractor: Contract:

Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:

]

Part 2. Sanple'Infornation:
Original Sample Matrix: Soil/Water/Other:

Lab Sample Number:
USACE Sample Number of field sample spiked: -

Concentration Units: (ug/L or ug/kg dry weight)

Part 3. Results:

Required Is the

QC Limits (%R) Sample Spike MatrixSpike Result

T T T T e Result Added ============ Within

Analyte: Water Soil (SR) (sa) SSR*  %RP® Limits
Lindane 56-123 46-127 Yes No
Heptachlor 40-131 35-130 Yes No
Aldrin . 40-120 34-132 Yes No
Dieldrin 52-126 31-134 Yes No
Endrin 56-121 42-139 Yes No
4,4'-DDT 38-127 23-134 Yes No

a. SSR = Spiked Sample Result (Concentration)

b. %R = [(SSR - SR)/SA] x 100

Remarks:

Laboratory Manager: Date:
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ANALYTICAL DATA PACKAGE
TABLE VI. PCB ANALYSIS DATA SHEET FOR LABORATORY

INTERNAL QC DUPLICATE RESULTS

is -

(Submit this form or its equivalent only if a project sample
selected for internal QC duplicate analysis.)
Part 1. Project Information:
Project Site and Location:
Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:
Part 2. Internal Duplicate Sample Information:
Matrix: Soil/Water/Other: Level: Low/Medium
Lab Sample Number: Date Analyzed:
Lab Internal Duplicate Sample Number:
USACE Sample Number of field sample duplicated: - -
Concentration Units: (ug/L or ug/kg dry weight)
Part 3. Analytical Results Internal Duplicate Analyses:
" Lower/ '
Upper Concentration Outside
Control ============= Control
Analyte: Limits Sample Dupl. RPD* Limits?
12674-11-2 Aroclor-1016 - Yes No
11104-28-2 Aroclor-1221 - Yes No
= 11141-16=-5 Aroclor-1232 - Yes No
© 53469-21-9 Aroclor-1242 - : Yes No
12672-29~-6 Aroclor-1248 - Yes No
11097-69-1 Aroclor-1254 ' - Yes No
11096-82-5 Aroclor-1260 - Yes No

a. RPD = Relative Percent Difference = [|S - DI/((S + D)/2)] x 100 -

Remarks:

Laboratory QA/QC Manager: Date:




Data Package Four.
. QA/QC COVER PAGE

US Army Corps of Engineers
ANALYTICAL DATA PACKAGE
TABLE I. BTX & E ANALYSES
(page 1 of _ )

Project Site and Location:
Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:
(Important Note: This form is completed in the field and submitted
to.the QA laboratory. A copy should be kept for the Contractors

Complete For Duplicates:
USACE Field if QA or Enter Corresponding
Sample Numbers®: Designation® : QC circledc Field Sample Number:

e T o S e S s v e e G e s e S S — e S M o ————— o - — T S > v S S W S S S S i S S e gy g e
CEESSoSSNRNO T RSN SRR aEs=- F+ 2 3ttt a1t 2 313

- - 0001 F QA QC DBRT - -
- - 0002 F QA QC DBRT - -
- - 0003 F QA QC DBRT - -
- - 0004 F QA QC DBRT - -
- - 0005 F QA QC DBRT - -
- - 0006 F QA QC DBRT - -
- - 0007 F QA QC DBRT - -
- - 0008 F QA QC DBRT - -
- - 0009 F QA QC DBRT - -
- - 0010 F QA QC DBRT - -
- - 0011 F QA QC DBRT - -
- - 0012 F QA QC DBRT - -
- - 0013 F.QA QC DBRT - -
- - 0014 F QA QC DBRT - -
- - 0015 F QA QC DBRT - -
- - 0016 F QA QC DBRT - -
- - 0017 F QA QC DBRT - -
- - 0018 F QA QC DBRT - -
- - 0019 F QA QC DBRT - -
- - 0020 F QA QC DBRT - -

a. Sample number assigned in field by Sampling Team using the
USACE Sample Numbering Scheme. See Instructions.. .
[Project Code]-[Site Code]l-[Sample Code]. Site Code:
TK__ - Tank SB__ - Subsurface soil SL__ -~ Sludge
SS__ - Surface soil MW___ - Monitoring well DR__ - Drum
SW - Surface water SD__ - Sediment
— Other:

b. F = Field Sample; QA = Quality Assurance sample for Corps
laboratory; QC = Quality Control sample for Contractor's 1labora-

tory.

- —— —— o o . S o — G o T o S =
e R R RS = ——3

Comments:

Field Sampling Supervisor: Date:
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Data Package Four.
QA/QC COVER PAGE .

US Army Corps of Engineers
ANALYTICAL DATA PACKAGE
TABLE I. BTX & E ANALYSES
(page __ of )

Project Site and Location:

(Important Note: This form is completed in the field and submitted

to the QA laboratory. A copy should be kept for the Contractors
files. This form is NOT submitted to the Contractor's laboratory.)

' Complete For Duplicates:
USACE Field if QA or Enter Corresponding
Sample Number®*: Designationt: QC circledc Field Sample Number: .

—— ——— — o i e e A Sm Em A IS EESESS IS T T T T Tt
e ErEETERESEDEERIRNE S ameme— mEmesmmmZ I SRR RS TSESemm s

(
1
Mo m My M Mmoot g o
L]
»
o]
Q
OO IO T DO DO W W WD
WO WORWP PO OWOP O OOV OIIONOBOIODRDDDDRXD
HENEEEEEEEESEEEAEEEEEASEEEEIEAEEEEEN
1
|

o]
5
0
e}
1}
DO YDUUDDD U DD UUDUUDUODUUUDDUDUUDDUUDDDOD

Remarks:

Field Sampling Supervisor: Date:




US Army Corps of Engineers
] ANALYTICAL DATA PACKAGE
TABLE II.. SAMPLE NUMBER CORRELATIONS FOR BTX & E ANALYSES

Project Site and Location:

Sampling Contractor: Contract:

Contractor's Lab: QA Lab:

Corps Division/District/Project Manager:

USACE Field : Laboratory
Sample Number®: Sample Number:

a. Sample number assigned in field by Sampling Team using the
USACE Sample Numbering Scheme. See Instructions.

Circle Yes or No in response to all applicable questions:

Yes No Were samples found to be properly preserved and at 4¢C
upon arrival in the laboratory??
Yes No Did any of the aqueous samples have headspace? (If so
this must be recorded.)
Yes No Were five point calibrations used?
Yes No Were Continuing Calibration Checks made on a 12 hr
basis during the course of these analyses?
Yes No Were internal standards used?
Remarks:
Laboratory QA/QC Hanager: Date:
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ANALYTICAL DATA PACKAGE .
TABLE III. ANALYTICAL RESULTS FOR BTX & E ANALYSES

pPart 1. Project Information:

Project Site and Location:
Sampling Contractor: Contract: ;
Contractor's Lab: QA Lab:

Corps Division/District/Project Manager:

Part 2. Sample Information: .
Matrix: Soil/Water/Other: Level: Low/Medium % Solids:

Date Sampled (Field): : Date Received:
Lab Sample Number: USACE Sample Number®: - -
Sample Description®:
Container and Preservative used (in field):
.Actual holding times for analysis: days®
Method Used: 8015(FID)/8020(PID)/Other:

Conc/Dil Factor: '
Column: (packed/capillary) Sample wt/vol: (g/mL)

Concentration Units: (ug/L or ug/kg dry weight)

Part 3." Analytical Results:

A. HSL Compounds.
Concen-

Analyte: . tration: CRDLe* IDLe

71-43-2 Benzene
108-88-3 Toluene
100-41-4 Ethyl Benzene

00000-00-0 Xylenes (Total)

a. [Project Codel-[Site Code]-{Sample Code] .-

b. See Instructions for descriptive terminology (Section 5.2.4).

¢c. Holding Time for Anal. = Analysis Date minus Field Sampling Date.
d.

e. CRDL = contract required detection limits; IDL = instrument

detection limits

B. Surrogate Recovery Results

QC Limits
===c=========z======== Actual Within
Surrogate Water Soil Recovery QC Limits?
- % - % % Yes No
trifluorotoluene? - % - % % Yes No
a. Method 8020 recommends use of a, a, a-
trifluorotoluene as a surrogate.
Remarks:
Laboratory QA/QC Manager: Date:




° " ANALYTICAL DATA PACKAGE

. TABLE IV. BTX & E ANALYSIS METHOD BLANK RESULTS

=mEEE= —_——m===

Part 1. Project Information:
~ Project Site and Location:
Sampling Contractor: Contract:
Contractor's’ Lab: QA Lab:
Corps Division/District/Project Manager:

Part 2. Method Blank Sample Information:
. Method Used: 8015(FID)/8020(PID)/Other:

Matrix: Water Date Analyzed: Method blank

Column: (packed/cap) information must
) Laboratory QC Blank Sample Number: be provided for

Concentration Units: (ug/L) each sample set.

Part 3. Analytical Results for Method Blank:

’ Concen-
Analyte: tration: CRDL® IDLe

- o e - m— ————— o —

71-43-2 Benzene
-108-88-3 Toluene
100-41-4 Ethyl Benzene
00000-00-0 Xylenes (Total)

a. CRDL = contract required detection limits; IDL = instrument
detection limits

Laboratory QA/QC Manager: - Date:
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ANALYTICAL DATA PACKAGE
PABLE V. BTX & E ANALYSIS DATA SHEET FOR -

MATRIX SPIKE RECOVERY

(Submit this form or its equivalent only if a project sample 1is

selected for matrix spike recovery.)

Part 1. Project Information:
Project Site and Location:

Sampling Contractor: Contract:

Contractor's Lab: QA Lab:

corps Division/District/Project Manager:

Part 2. Sample Information:

Original Sample Matrix: Soil/Water/Other:

Lab Sample Number:
USACE Sample Number of field sample spiked: - -

Concentration Units: (ug/L or ug/kg dry weight)

Part 3. Results:
Required ;
QC Limits (%R) Sample Spike MatrixsSpike
. e=====zz====== Resgult Added ====s======
Analyte: Water Soil {SR) {sa) SSR* %RP

————— ————— —— — —— et S mr s s smam = IS ImIEIm EREER=E — v e ————  — o o w— S o S T
oo DD S DEESEEEE SSSESs semmsme ===== mmIEmET ERESRS ==

Benzene -
Toluene -

a. SSR = Spiked Sample Result (Concehtration)

b. %R = [(SSR - SR)/SA] x 100

Is the
Result

= Within

Limits

Remarks:

Laboratory Manager: Date:




' ANALYTICAL DATA PACKAGE
TABLE VI. BTX & E ANALYSIS DATA SHEET FOR LABORATORY
INTERNAL QC DUPLICATE RESULTS

(Submit this form or its equivalent only if a project sample 1is
selected for internal QC duplicate analysis.)
Part 1. Project Information:
Project Site and Location:
Sampling Contractor: Contract:
Contractor's Lab: QA Lab:
Corps Division/District/Project Manager:
.Part 2. Internal Duplicate Sample information:
Matrix: Soil/Water/Other: Level: Low/Medium
Lab Sample Number: Date Analyzed:
Lab Internal Duplicate Sample Number:
USACE Sample Number of field sample duplicated: - -
Concentration Units: (ug/L or ug/kg dry weight)
Part 3. Analyticél Results Internal Duplicate Analyses:
Lower/
Upper Concentration Outside
‘ ’ Control ============= Control
Analyte: Limits Sample Dupl. RPD* Limits?
71-43-2 Benzene ‘ - | Yes No
108-88-3 Toluene - : Yes No
100-41-4 Ethyl Benzene - a Yes No
00000-00-0 Xylenes (Total) - Yes No
a. RPD = Relative Percent Difference = [|S - DI/((S + D)/2)] x 100
Remarks:
Laboratory QA/QC Manager: Date:
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EM 1110-3-178

ST CLOSURE CHECKLIST'

Date Completed/
& Initials

. Have the major decision-makers been identified?

Environmental Coordinator
USACE District Office Contracting Representative
Implementing Agency Contact

"~ Has the tank to be closed been identified and located?

. Is the tank history complete?

As-built Drawings
Utility Surveys

4. Have the contents been identified?

Has a visual site inspection been performed to identify potential
construction difficulties and/or signs of leakage?

Have the planning documents been prepared and approved?
Site Safety & Health Plan
Chemical Data Acquisition Plan

Has a validated laboratory been identified and approved?

8. Has a preliminary site investigation been conducted to determine

whether site remediation is required?

Have all permits been obtained?
Excavation
Tank Removal (regulatory agency permit)

10.

Have provisions been made for product and sludge removal?
Recycle of POLs
Manifest for Waste Disposal

11,

Have provisions been made for disposal of contaminated water?
POTW Acceptance of Waters
Recycle/Separation/Treatment

Manifest Waste Disposal

12.

Have the appropriate agencies been notified for exact date of tank
removal?
Fire Department
Implementing Agency o
Environmental Coordinator J

13.

Have action levels and screcning methods been determined for Jl .

excavation of soils?

14.

Have the methods for soil treatment and/or disposal beea
identified?

15.

Have provisions been made for tank destruction certification? "

16.

Have provisions been made for site restoration? “

1-9
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31 Aug 93

S TABLE D-] L
'CONFINED SPACE ENTRY PERMIT MINIMUM REQUIREMENTS':

Space to be Entered:
Nature of Task:
Duration of Permit: From: To:
Person In Charge:
Authorized Entrants:

Attendant:

Coordinator Signature:

Pre-Entry Check List

Needed? In Place? (To Be Initialed By Person In Charge)

Traffic cones or barriers in place.

Safety hamess with retrieval tripod in place.

SCBA ready for emergency use.

Valves tagged out (mark N/A if not applicable).
Electrical equipment disconnected & locked out (or N/A).
Protective clothing & equipment donned appropriately.
Rescue worker is within casy reach.

T
[T

Personal Protective Equipment

Needed? In Place? Needed? In Place?

Airline breathing mask, or SCBA.

Stecl-toe safety shoes. Hard hat.

Surgical PVC inner gloves. Rubber outer gloves.
Chemical safety goggles. Rubber overboots.
PVC rain suit. Duct tape on seams.
Forced ventilation blower. 5-minute escape packs.

amn
11
T
nu

Atmospheric Testing

Needed? In Place?

Oxygen deficiency (> 19.5% and <21.5%).

Flammable gases (<10% LEL).

Toxic gases (< PELs). (Specify: )
Ventilation blower pushing clean air into space.

Gas Detector(s) — on the belts or suits of entrants.

Atmospheric Testing - afer period of ventilation.

ENTRY APPROVED:

Person-in-Charge Date
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EXECUTIVE SUMMARY

This Corrective Measure Completion Report (CMCR) has been prepared for the U.S. Army Corps of Engineers (USACE)
to attain closure for oil/water separator, sand trap, drain, underground storage tank (UST), leach well, and associated
piping removal and soil remediation operations performed at Cannon Air Force Base (CAFB) in Clovis, New Mexico.
These units were included in Appendix II and Il Solid Waste Management Units (SWMUs). CAFB currently operates
in compliance with the terms of a Resource Conservation and Recovery Act (RCRA) permit issued by the U.S.
Environmental Protection Agency (EPA) and enforced by the State of New Mexico. A section of this permit governs the
investigation and implementation of corrective measures used to remediate environmental impacts associated with the

release(s) of petroleum hydrocarbons containing products and other chemicals potentially released from SWMUs.

This report summarizes and provides documentation for the corrective measures performed and presents CMC criteria.
The criteria shall be used to evaluate the corrective measures completed and confirm that appropriate actions were taken
in response to the findings of the RCRA Facility Investigation (RFI) reports (i.e., contaminants from SWMU releases).
Construction activity summary reports and sampling/testing documentation shall be used to verify that the work performed
has addressed all components of the Work Plan (WP) and that remedial and corrective measures may cease.

The Contractor shall be responsible for performing all work described in the WP, specifications and drawings, and shall
be responsible for completion and submittal of this CMCR to USACE. All project records shall be included in this report.
Sections shall be added to this report by the Contractor as necessary to incorporate all relevant data and documentation
according to the RCRA Corrective Action Plan, OSWER Directive 9902.3-2A, May 1994. The Contractor shall provide

an accurate historical summary of corrective actions performed in Section 2.0.

i
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1.0 PURPOSE

The purpose of this CMC report is to fully document corrective measure completion criteria satisfied by the remedial
activities (i.e., unit removal, contaminated soil remediation, etc.), and to justify why the corrective measures and
associated monitoring procedures may cease. This report shall be submitted to the U.S. Environmental Protection Agency
(EPA), the New Mexico Environment Department (NMED), or other regulatory agency prior to authorizing site closure

and full acceptance of corrective measures.
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2.0 SYNOPSIS OF CORRECTIVE MEASURE

The construction Contractor was responsible for completion of all activities outlined in the WP, specifications and
drawings. The Contractor performed the work according to these documents and utilized experience, technical
knowledge, and professional judgement in performance of the work. The following is a summary of the work activities
performed which are detailed in the following sections:

* Reviewed all project documents and met with USACE

*  Verified existing site conditions and the location of utilities prior to commencement of field activities

¢ Prepared submittals for USACE

¢ Observed all referenced procedures, practices, and specifications including the WP, Sampling and Analysis Plan
(SAP), Quality Assurance/Quality Control Plan (QA/QC), and Health and Safety Plan (HASP) throughout the

project's duration

*  Constructed a Jandfarm facility according to the WP and applicable construction specifications and drawings or

used another treatment facility for remediation of excavated contaminated soil

* Removed, cleaned, and purged units of all contents and disposed units according to federal, state and local

regulations

*  Excavated and transported contaminated soils above action levels to the landfarm or other treatment facility

*  Replaced designated oil/water separators (OWS) and/or drains, reconnected piping or plugged piping with grout,

and completed site restoration

* Remediated soils in the landfarm or other treatment facility to cleanup action levels and disposed of soils
according to the WP
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3.0 CORRECTIVE MEASURE COMPLETION CRITERIA

CMC criteria were based on sampling and analysis data, and field inspection documentation (i.e., passing compaction
tests, construction completed in accordance with specifications and drawings, etc.). As designated in the WP, the
following sample testing criteria, earthwork testing requirements, and landfarmed or other remediation soil treatment

concentrations were attained:

*  All petroleum hydrocarbon impacted soil was excavated according to removal action levels unless otherwise

directed (and documented) by USACE
*  All petroleum hydrocarbon impacted soils above removal action levels have been or are being remediated in the
landfarm or other treatment facility according to NMED underground storage tank (U ST) guidelines and shall
pass a toxicity characteristic leaching procedure (TCLP) test for RCRA metals, volatile organics and semi-volatile
organics prior to disposal as a non-hazardous, non-regulated waste
*  All recovered surface water had concentrations below contaminant levels as outlined by NMED prior to discharge
*  Allsoil testing results (i.e., compaction, moisture, etc.) passed applicable construction specification requirements
*  All construction was completed according to applicable construction specifications and the WP

* All wastes were disposed of in accordance with the WP

¢ All work was completed with the approval of USACE
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4.0 COMPLETION CRITERIA DOCUMENTATION

4.1 UNIT REMOVAL

4.1.1 CONFIRMATORY SOIL SAMPLING TEST RESULTS

4.1.2 SURFACE WATER SAMPLING TEST RESULTS

4.1.3 PERSONAL AND AMBIENT AIR MONITORING TEST RESULTS
4.1.4 OTHER EXPLORATORY SAMPLING RESULTS

4.2 LANDFARM

4.2.1 CONFIRMATORY SOIL SAMPLING TEST RESULTS

4.2.2 SURFACE WATER SAMPLING TEST RESULTS

4.2.3 PERSONAL AND AMBIENT AIR MONITORING TEST RESULTS

4.3 PROJECT PHOTOGRAPHS
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5.0 SUMMARY OF WORK ACTIVITIES

Summary of work accomplishments shall include information on the performance levels attained, the total number of hours
employed to complete the tasks outlined in the WP, the total volume of excavated impacted soil, the total volume of soil
effectively remediated using landfarming practices, the total volume of soil which could not be completely remediated by
landfarming practices, waste management procedures implemented, and the nature of volume of hazardous wastes
generated (if any).

5.1 LANDFARM FACILITY CONSTRUCTION

5.2 UNIT REMOVAIL AND DISPOSAL

5.3 QWS AND/OR DRAIN REPLACEMENT AND PIPING RECONNECTS
5.4 SITE RESTORATION_

5.5 LANDFARM OPERATIONS AND MAINTENANCE

5.6 WASTE MANAGEMENT

5.6.1 IMPACTED SOIL AROUND UNITS
5.6.2 LANDFARM SOIL (IF RCRA METALS-CONTAMINATED)

5.7 PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS TAKEN
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6.0 SUMMARY OF INSPECTION FINDINGS AND INSPECTION
DOCUMENTATION
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7.0 SUMMARY OF TOTAL OPERATION AND MAINTENANCE COSTS



NOTICE OF INTENT

1.  NAME AND ADDRESS OF PERSON MAKING DISCHARGE.

United States Army Corps of Engineers, Albuquerque District in conjunction with Cannon Air Force Base
(CAFB), Clovis, New Mexico.

2.  LOCATION OF THE DISCHARGE.

Landfarm facility will be located at the north end of a decommissioned runway on CAFB property in Clovis,
New Mexico.

3. THE MEANS OF DISCHARGE (TO_A LAGOON, FLOWING . STREAM, WATER COURSE, ARRQYO,

SEPTIC TANK-I EACH FIELD, OTHER-SPECIFY)

No discharges will be permitted from the landfarm. The landfarm facility will be constructed on top of a
decommissioned concrete runway and a newly placed 2-inch layer of asphalt pavement. The sides of the berm
will consist of precast concrete highway barriers. The inside of the landfarm will be completely lined with
30- to 35-mil reinforced, flexible membrane liner, an approximately 10-ounce cushioning geotextile on top of
the liner, and a geoweb filled with aggregate for the working surface of the landfarm facility. A geoweb is
a honeycomb-shaped, 8-inch-deep geosynthetic material which is filled with aggregate. A geoweb provides
a stable working surface for working equipment. This type of construction exceeds landfarm requirements
outlined in the State of New Mexico Underground Storage Tank Regulations and the UST Soil/Water
Sampling & Disposal Guidelines since groundwater is greater than 200 feet below ground surface.

4. THEESTIMATED CONCENTRATION OF CONTAMINANTS IN THE DISCHARGE

Petroleum impacted soils will be treated in the landfarm facility. The volume of impacted soil to be treated
is estimated to be 2,400 cubic yards. Total recoverable petroleum hydrocarbon (TRPH) concentrations in the
soils range from levels slightly above non-detect to greater than 28,000 milligrams per kilogram (ing/kg). The
soils treated within the landfarm facility will be kept moist to enhance biodegradation of the petroleum
hydrocarbons. The soils will not be saturated nor will any discharges be permitted.

5. THE.TYPE OF OPERATION FROM WHICH THE DISCHARGE WILI BE DERIVED

The landfarm will be used to remediate soil excavated from 19 solid waste management units (SWMUs). The
landfarm facility will be constructed with three cells. One cell (80 feet by 270 feet) will be used to remediate
soils associated with underground storage tank (U: ST) removal operations and will have a maximum soil depth
of 6 inches as required by the State of New Mexico Underground Storage Tank Regulations. The second cell
(80 feet by 680 feet) will be used to remediate soils associated with the removal of ofl/ water separators (OWS),
sand traps, drains, leach wells, and associated piping and will have a maximum soil depth of 12 inches. The
third cell (40 feet by 40 feet) will provide for stockpiling of excavated soils prior to placement in the
remediation cells and will be covered with a flexible membrane liner anchored with sandbags. Attachment A
provides additional information on landfarm operations and maintenance.

OWS are considered process tanks, not USTs, and are therefore not regulated by UST guidelines. All
excavated soils will be remediated to cleanup levels specified by the New Mexico Environment Department
(NMED) UST Division (i.e., 100 mg/kg TRPH, 50 mg/kg benzene, toluene, ethylbenzene, and xylene
[BTEX], and 10 mg/kg benzene). Soils samples will be collected, according to NMED UST Soil/Water
Sampling and Disposal Guidelines, upon excavation to establish a contaminant baseline, monthly for the first
three months, and thereafter on a quarterly basis to evaluate remediation efforts. In addition to TRPH (U.S.
Environmental Protection Agency [EPA] Method 8015 Modified) and BTEX (EPA Method 8020) analysis,
a sample will be collected on a grid system from the landfarm cells for analysis for the following analytes:
Resource Conservation and Recovery Act (RCRA) metals by EPA Method 1311, 6010, and 7470 and other
metals by EPA Method 6020; and semi-volatile organic compounds (SVOCs) by EPA Method 8270. The data



from the analyses will be used to evaluate the presence and concentrations of metals and SVOCs present in
the soils. Attachment B provides additional information on soil sampling and analysis procedures.

6. THEESTIMATED FLOW TQ BE DISCHARGED PER DAY.
0 gallons/day

7. THE ESTIMATED DEPTH TO GROUNDWATER

Groundwater is located approximately 280 feet below ground surface.

Signed:

Date:



ATTACHMENT A
LANDFARM OPERATIONS AND MAINTENANCE

(excerpted from the Work Plan, Appendix IT and III, Solid Waste Management Units,
Cannon Air Force Base, Clovis, New Mexico, prepared by ESE, dated April 1996)



3.12 LANDFARM OPERATIONS AND MAINTENANCE

3.12.1 GENERAL INFORMATION

All excavated soils impacted above the removal action level shall be transported to the landfarming facility or other
treatment facility for remediation of petroleum hydrocarbon contaminants. The general approaches for operating and
maintaining the landfarm facility are provided herein. The landfarm or other treatment facility shall be constructed and
operated according to all applicable federal, state, and local regulations.

3.12.2 SOIL PLACEMENT IN LANDFARM CELLS

The initial soil excavated from unit removal operations shall be transported to the landfarm cell with end-dump haul
trucks. The end-dump haul trucks shall access the landfarm cell through the decontamination pad and shall place the
excavated soil in the appropriate landfarm cell. UST-related soil shall be spread in Cell 1 and other non-UST-related soils
shall be spread in Cell 2. The soil shall be spread in Cells 1 and 2 in one lift with a maximum thickness of 6 inches and
12 inches, respectively. The earthmoving equipment recommended for spreading and loading soil in the landfarm cell
is a rubber-tired, front-end loader. The earthmoving equipment shall be operated by an equipment operator with a history
of no accidents and no damage to any structure or constructed unit in the operation of that specific piece of equipment
within the last five years. Extreme care shall be exercised by the equipment operator so that the geotextile and FML
lining of the landfarm and storage cells are not touched by the earthmoving equipment.

3.12.3 SOIL STORAGE CELL

Following placement of one 6-inch and one 12-inch lift in each of the landfarm cells for remediation, additional soil
delivered to the landfarm shall be stored in the storage cell. Soil shall be transported into the storage cell through the
decontamination pad by an end-dump haul truck. The end-dump trucks shall place the soil in piles in the storage cell so
that at least a 10-foot-wide buffer zone remains between the concrete barrier and the stored soil piles. UST-related soil
shall be segregated from non-UST-related soil. The FML storage cell soil cover shall be placed over the soil pile after
unloading the soil and shall be anchored by sufficient sand bags to resist uplift by the wind. The soil shall not remain
uncovered for a period of more than 30 minutes after being unloaded. The soil shall be covered immediately if health
and safety conditions warrant that action according to the HASP.

3.12.4 SOIL AERATION

In exceedance of the State of New Mexico UST Regulations requirements, provided in Appendix B, soils contained in
both cells shall be aerated by turning every week. Ripping and discing of the soils will aerate the soils, enhancing
biodegradation and volatilization of the petroleum hydrocarbon compounds. A farm tractor equipped with a farming disc
and/or ripper is recommended. The tractor shall complete two sets of the following passes: parallel to the length of the
landfarm cell until the whole width of the cell is tilled; followed by passes parallel to the width of the landfarm cell, until
the whole length of the cell is tilled. If this method does not appear to turn all of the 6-inch or 12-inch lift, additional
passes or use of rippers shall be performed until the whole lift appears to be totally remixed.

3.12.5 AUTOMATIC SPRINKLER SYSTEM
Following placement and daily thereafter, the soils shall be moisture conditioned using the permanent automatic sprinkler



system. Moistening the soils at this frequency shall enhance natural microbial activity and biodegradation of petroleum
hydrocarbon contaminants, as well as reduce the generation of dust from exposed soils. The sprinkler system shall be
set on a timer to apply a water spray across the landfarm cells on a daily basis at about 6:00 AM or at the time of day

which typically is the least windy, based on CAFB personnel observations and meteorological records.

3.12.6 SOIL MOISTURE CONDITIONING

The optimum moisture content for landfarm remediation of soil is approximately equal to or slightly more moist than the
optimum moisture content for the maximum compaction of soils according to ASTM D-698. If the soil to be remediated
is silty sand or clayey sand, as described in the RFIs, the optimum moisture content for remediation will be approximately
15 to 18 percent by weight. The contractor shall collect a sample of clean soil similar to the contaminated soil and
perform a standard compaction test, according to ASTM D-698 to determine the optimum moisture content. The
contractor shall test the moisture content of the soil being remediated according to ASTM D-2216, D-4643, or D-4959
at a rate of once per month. The contractor shall use the "feel” of the soil (using gloves specified in the HASP) at the
optimum moisture content during the above tests to calibrate him or herself so that the contractor can gauge whether the
soil in the landfarm is at the optimum moisture content by "feel" alone. The contractor shall then shorten or lengthen the

standard amount of time that the sprinkler operates each day.

3.12.7 COLD WEATHER OPERATION

The automatic sprinkler system shall be turned off by the contractor before and during periods of frost or freezing
temperatures. The sprinkler system shall be constructed according to Specification 02811. The system will automatically
drain at drainoff valves in the manifold box and at each sprinkler head so that water does not freeze in the pipes or valves

and damage the system.

3.12.8 MAINTENANCE

Maintenance of the landfarm facility shall include the following items:

3.12.8.1 Sprinkler System
The contractor shall perform periodic inspection of the spray systeni for faulty sprinkler heads, misaligned sprayheads,
adequate length and radius of spray coverage, leaking sprinkler system pipes, leaking valves or pipes in the manifold box

or connections and correct timer programming.

3.12.8.2 Landfarm Cell Inspection

The contractor shall perform visual inspection of landfarm and storage cell integrity including observation of the inside
and outside surfaces of the concrete barriers for spalling or damage from earthmoving equipment and haul trucks;
observation of the geotextile and FML along the inside of the concrete barrier for signs of damage by earthmoving
equipment or degradation; observation of the batten bar anchoring the geotextile and FML for signs of deterioration of
the geosynthetics; observation of the geoweb and aggregate infill when it is exposed during the period between removing
the remediated soil and spreading the next lift of soil to be remediated; and observation of leakage from the perimeter of

the cells along the junction of the concrete barrier and the asphalt pavement.



3.12.8.3 Tilling Inspection
The contractor shall perform observation of discing and tilling operations to verify that the soil is being totally turned over
by the number and method of equipment passes.

3.12.8.4 Storage Celi Inspection

The contractor shall perform observation of the storage cell FML cover and sandbag anchoring system including
observation to verify that soil is properly covered and is not eroded by the wind; and observation of the integrity of the
FML cover and sandbags.

3.12.8.5 Decontamination Pad Inspection

The contractor shall perform visual inspection of the decontamination pads including observation of the integrity and wear
of the geoweb and aggregate infill; and observation of piping of any of the compacted soil through the FML, geotextile

and geoweb.

3.12.8.6 Decontamination Pad Residue
The contractor shall perform shoveling of any soil or residue in the decontamination pad to the landfarm cell for

remediation with the other soil.

3.12.8.7 Decontamination Pad Water
The contractor shall perform siphoning of decontamination pad water to the adjacent landfarm cell through a hose if

decontamination pad water collects to a maximum depth of 1 foot deep.

3.12.8.8 Access Ramps Inspection
The contractor shall perform visual inspection of the access ramps between the decontamination pads and the cells for
settling of the compacted soil under the layer of FML, geotextile and geoweb.

3.12.8.9 Hose Stations Inspection
The contractor shall perform visual inspection of the decontamination pad hose stations for signs of degradation and

contamination by soil or decontamination rinsewater.

3.12.8.10 Soil Sampling and Analysis

The contractor shall perform soil sampling and testing to evaluate remediation efforts, performed according to the SAP.

3.12.9 NOTIFICATION OF USACE
If any of the inspections described above or other observations indicate partial, total or impending failure of a component
or an operational method of the landfarm facility, the contractor shall notify USACE immediately and confer on a possible

solution to the problem.



3.12.10 REMOVAL OF REMEDIATED SOIL

After the 6 inches and 12 inches, respectively, of soil in the landfarm cells is remediated, according to the soil sample
tests (described in the SAP, Section 4.0) and the cleanup levels (described in Section 3.13), the remediated soil will be
loaded within the landfarm cells into end-dump haul trucks by the rubber-tired front-end loader. The soil will then be
transported to a COR-designated location on CAFB to be used as clean fill. Soil will then be transported by the
earthmoving equipment from the storage cell into the emptied landfarm cells and spread out into a maximum 6-inch and
12-inch lift, respectively, for remediation. This process will be repeated until no more soil is present in the storage cell.
If soil does not meet cleanup levels for analytes which cannot be remediated in the landfarm, such as heavy metals, the

contractor shall follow the procedures described in Section 3.13.



ATTACHMENT B
SOIL SAMPLING AND ANALYSIS

(excerpted from the Work Plan, Appendix IT and III, Solid Waste Management Units,
Cannon Air Force Base, Clovis, New Mexico, prepared by ESE, dated April 1996)



4.3.2 LANDFARM

4.3.2.1 Baseline Soil Characterizatian

Upon reception of the impacted soil at the landfarming facility and prior to initiating landfarming, representative samples
of the soil shall be obtained for TRPH and BTEX testing to provide a baseline for monitoring remediation performance.
Representative sampling shall consist of sampling from a grid system (determined by the COR) after the soil has been
spread out and leveled in the landfarm cells. Analytical data acquired during unit removal operations can also be used
for baseline characterization of contaminant levels within soils transported to the landfarming facility. The during-unit-
removal and representative-sampling-at-the-landfarm test results shall be summarized in a table format. One table shall
summarize baseline data for the UST-related soil and one table shall summarize baseline data for all other excavated soil.
The tables of baseline data shall be used as a reference to compare to later soil sample test results from the landfarmed
soil. The amount of decrease of TRPH and BTEX concentrations from later landfarm soil sample test results can be

gauged by comparing to the original or baseline concentrations.

4.3.2.2 Soil Sampling Frequency
Following this initial sampling, additional sampling shall be conducted monthly for the first three months of operation to

establish remediation performance. If a decrease of at least 100 ppm TRPH has not occurred each month, the frequency
of tilling/discing shall be increased to twice per week. After three months, sampling shall be performed on a quarterly

basis.

4.3.2.3 Soil Sample Depths
Landfarm facility sampling shall be conducted using hand trowels, shovels, and picks. Soil samples shall be collected

from the following depths and analyzed for TRPH to evaluate remedial efforts:
. Cell 1 - 3 inches and 1 foot
. Cell 2 - 3 inches, 1 and 2 feet

4.3.2.4 Soil Sample Collection

Personnel collecting samples shall wear appropriate personal protective equipment (PPE) as outlined in the HASP (i.e.,
latex surgical gloves, etc.) and sample soils at depth using shovels or picks. In order to pack soil into sample jars, gloved
hands and a stainless steel trowel shall be used. One discrete sample shall be collected at each depth. Sampler(s) shall
change gloves between each sample. If a hand trowel, auger, shovel, or pick is used to collect the sample, the sample
collection device will be decontaminated as outlined in the HASP before sampling and between each consecutive sample.

The contractor shall follow the referenced guideline documents for soil sampling at unit removal locations.

4.3.2.5 Confirmatory Soil Sampling and Analysis Methods

Treatment of the impacted soils shall be continued until the contaminant concentrations in one soil sample tested on a grid
system (determined by the COR) are below 100 ppm for TRPH, 50 ppm for BTEX, and 10 ppm for benzene. After
petroleum hydrocarbon soil cleanup levels have been reached, one sample shall be collected per 400 cubic yards of soil
for the following tests:

. SVOCs by EPA Method 8270



. Metals listed in Table 3

The results of these tests shall be used by the contractor and the COR to determine appropriate disposal methods for the

soil as described in Section 3.13.



ENG FORM 4288" SUBMITTAL REGISTER * CONTRACT NUMBER: Page 1
TITLE AND LOCATION: * CONTRACTOR:
*

SPECIFICATION DESCRIPTION CONTRACTOR SUBMITTAL DATES CONTRACTOR ACTION GOVERNMENT
TRAN. ITEM  PARAGRAPH OF TYPE OF APPROVAL MATERIALS SUBMIT TO ACTION
NO. NO. NO. SUBMITTAL SUBMITTAL CLASS SUBMIT  NEEDED BY  NEEDED BY  CODE DATE GOVT CODE  DATE REMARKS
(a)y (b (c) (d) (e)* (f)**  (g) (h) (H P (k) 49 (m) (n) (o)

00001-1.3 FML DESIGN SD-04 GA
00001-1.3 FML AS-BUILT

DRAWINGS SD-04 GA
00001-1.3 MANUFACTURERS

INSTRUCTIONS sD-06 FI10
00001-1.3 FRAMED

INSTRUCTIONS SD-06 FIO
00001-1.3 EARLY

CONSTRUCTION

STATEMENTS SD-08 FIO
00001-1.3 QUALIFICATIONS SD-08 GA
00001-1.3 FML FACTORY TEST Sb-09 GA
00001-1.3 FML SEAM SAMPLES SD-14 GA
00001-1.3 SPECIAL TOOLS SD-14 FI0
00001-1.3 DAILY PROGRESS

REPORTS sD-18 FIO
00001-1.3 FML MANUFACTURERS

QC/QA CERTIFICATES SD-18 GA
00002-1.2 REPORTS sD-09 FIO
00002-1.2 CERTIFICATES SD-13 GA
00003-1.3 DATA SD-01 GA
00003-1.3 DRAWINGS SD-04 FIO
00003-1.3 CERTIFICATES SD-13 GA
00004-1.2 CALCULATIONS SD-01 GA
00004-1.2 MIX DESIGN SD-01 GA
00004-1.2 CONCRETE SYSTEM sD-04 FIO
00004-1.2 MATERIALS SD-09 FIO



SUBMITTAL RE. .(ER (continued)

Page 2
SPECIFICATION DESCRIPTION CONTRACTOR SUBMITTAL DATES CONTRACTOR ACTION GOVERNMENT
TRAN. ITEM PARAGRAPH OF TYPE OF APPROVAL MATERIALS SUBMIT TO ACTION
NO. NO. NO. SUBMITTAL SUBMITTAL CLASS SUBMIT NEEDED BY NEEDED BY CODE DATE GOVT CODE DATE REMARKS
(a) (b) (c) (d) (e)* (£)**  (g) h) (1) ) (k) (L) (m) (n) (o)
00004-1.2 MANUFACTURER'S
QUALIFICATIONS SD-18 FIO
00005-1.2 REPORTS SD-09 GA
00005-1.2 CERTIFICATES SD-13 GA
00005-1.2 OPERATION &
MAINTENANCE
MANUALS SD-19 FIO
00006-1.2 DESIGN ANALYSIS
AND CALCULATIONS SD-01 GA
00006-1.2 AS-BUILT DRAWINGS SD-04 GA
00006-1.2 QUALIFICATIONS SD-08 GA
00006-1.2 AIR TEST REPORTS Sb-09 GA
00006-1.2 PERFORMANCE REPORT SD-09 GA
00006-1.2 CORROSION TEST SD-09 GA
00006-1.2 SITE INSTALLATION
PLAN SD-09 GA
00006-1.2 CERTIFICATES OF
INSTALLATION SD-13 GA
00006-1.2 CERTIFICATE OF
INSPECTION SD-13 GA
00006-1.2 OPERATION AND
MAINTENANCE MANUALS SD-19 GA
02050-1.3 WORK PLAN SD-18 GA
02071-1.2 WORK PLAN SD-01 GA
02071-1.2 QUALIFICATIONS SD-08 GA
02071-1.2 TEST REPORTS SD-09 GA
02071-1.2 SHIPPING SD-18 GA
MANIFEST
02071-1.2 CLOSURE RECORD Sp-18 GA

MATERIALS OTHER THAN

02110-1.3



SUBMITTAL REC R (continued)

Page 3

SPECIFICATION DESCRIPTION CONTRACTOR SUBMITTAL DATES CONTRACTOR ACTION GOVERNMENT
TRAN. ITEM  PARAGRAPH OF TYPE OF APPROVAL MATERIALS SUBMIT TO ACTION
NO. NO. NO. SUBMITTAL SUBMITTAL CLASS SUBMIT  NEEDED BY  NEEDED BY CODE DATE GOVT CODE  DATE REMARKS
(@ (b (c) (d) (e)* (fy**  (g) (h) (i () (k) Ly (m) (n) (o)

SALABLE TIMBER SD-18 FIO
02150-1.3 DESIGN ANALYSIS

AND CALCULATIONS SD-01 GA
02150-1.3 DRAWINGS SD-04 GA
02150-1.3 CERTIFICATES SD-13 GA
02210-1.3 FIELD TESTING

CONTROL SD-08 FIO
02210-1.3 FIELD TESTING

CONTROL SD-09 FIO
02210-1.3 SATISFACTORY

MATERIALS sD-09 FIO
02222-1.3 FIELD DENSITY TESTS $D-09 GA
02222-1.3 TESTING OF BACKFILL

MATERIALS SD-09 GA
02225-1.3 EARTHWORK SD-08 GA
02225-1.3 TESTING SD-09 GA
02225-1.3 IN-PLACE DENSITIES SD-09 F10
02225-1.3 MOISTURE CONTENTS  SD-09 F10
02225-1.3 OPTIMUM MOISTURE AND

LABORATORY MAXIMUM

DRY DENSITY SD-09 FIO
02225-1.3 TESTING Sb-13 GA
02225-1.3 EARTHWORK SD-18 FIO
02511-1.2 FIELD QUALITY

CONTROL SD-09 GA
02511-1.2 RECORDS sSD-18 GA
02515-1.2 MIX DESIGNS sD-01 GA
02515-1.2 BATCH PLANT,

MIXERS AND

EQUIPMENT SD-07 FIO



'

SUBMITTAL REC R (continued) Page 4
SPECIFICATION DESCRIPTION CONTRACTOR SUBMITTAL DATES CONTRACTOR ACTION GOVERNMENT
TRAN. ITEM  PARAGRAPH OF TYPE OF APPROVAL  MATERIALS SUBMIT TO  ACTION
NO.  NO. NO. SUBMITTAL SUBMITTAL CLASS SUBMIT NEEDED BY NEEDED BY CODE  DATE  GOVT  CODE  DATE REMARKS
(a) (b) (c) (d) (e)* (fy** (9) th) (i) gD (k) L) (m) (n) (o)
02515-1.2 PLACING,
FINISHING, AND
CURING OPERATIONS  SD-08 GA
02515-1.2 CONCRETE STRENGTH
AND OTHER TESTS SD-09 GA
02515-1.2 MATERIALS $D-13 GA
02515-1.2 MATERIALS SD-14 GA
02551-1.2 BITUMINOUS PAVEMENT SD-09 FI0
02551-1.2 WAYBILLS AND DELIVERY
TICKETS $D-18 F10
02558-1.2 TESTS $D-09 GA
02558-1.2 WAYBILLS AND
DELIVERY TICKETS  SD-18 GA
02575-1.3 PAVEMENT REMOVAL
METHODS SD-62 GA
02576-1.3 PAVEMENT REPLACEMENT
- ASPHALTIC CONC  SD-76 GA
02576-1.3 PAVEMENT REPLACEMENT
- PORTLAND CEMENT  SD-77 GA
02579-1.3 PATCHING SYSTEM $D-01 GA
02579-1.3 PATCHING SYSTEM $D-09 GA
02592-1.2 MANUFACTURER'S
RECOMMENDAT IONS $D-06 GA
02592-1.2 CONSTRUCTION
EQUIPMENT LIST sD-07 F10
02592-1.2 MATERIALS SD-14 GA
02730-1.3 PORTLAND CEMENT $D-13 FIO
02811-1.3 DESIGN ANALYSIS AND
CALCULATIONS $D-01 GA
02811-1.3 SPARE PARTS $D-01 FI10
02811-1.3 FRAMED INSTRUCTIONS SD-01 GA



SUBMITTAL REG. .R (continued) Page 5
SPECIFICATION DESCRIPTION CONTRACTOR SUBMITTAL DATES CONTRACTOR ACTION GOVERNMENT
TRAN. ITEM PARAGRAPH OF TYPE OF APPROVAL MATERIALS SUBMIT TO ACTION
NO. NO. NO. SUBMITTAL SUBMITTAL CLASS SUBMIT NEEDED BY NEEDED BY CODE DATE GOVT CODE DATE REMARKS
(a) (b) (c) (d) (e)* (F)** (@) h) (i) (N (k) L (m) (n) (o)
02811-1.3 FIELD TRAINING DATA SD-01 FIO
02811-1.3 SPRINKLER SYSTEM SD-04 GA
02811-1.3 FIELD TESTS SD-09 FIi0
02811-1.3 SPRINKLER SYSTEM SD-13 GA
02811-1.3 SPRINKLER SYSTEM SbD-19 GA
02935-1.2 MANUFACTURER'S
LITERATURE Sb-01 FIO
02935-1.2 EQUIPMENT LIST Sb-07 FIO
02935-1.2 DELIVERY SD-08 FIO
02935-1.2 APPLICATION OF
PESTICIDE SD-08 FIO
02935-1.2 MAINTENANCE REPORT SD-08 GA
02935-1.2 TURF ESTABLISHMENT
PERIOD SD-08 GA
02935-1.2 SOD SD-13 GA
02935-1.2 FERTILIZER sD-13 FIO
02935-1.2 AGRICULTURAL
LIMESTONE Sb-13 FIO
02935-1.2 PEAT Sb-13 FIO
02935-1.2 ASPHALT ADHESIVE SD-13 FIO
02935-1.2 PESTICIDE MATERIAL SD-13 FI0
02935-1.2 TOPSOIL SD-13 GA
02950-1.2 EDGING MATERIAL SD-01 FIO
02950-1.2 EROSION CONTROL
MATERIAL Sb-01 FIO
02950-1.2 APPLICATION OF
PESTICIDE MATERIAL SD-07 GA
02950-1.2 APPLICATION OF
PESTICIDE MATERIAL SD-08 GA



£

SUBMITTAL REG...ER (continued) Page 6
SPECIFICATION DESCRIPTION CONTRACTOR SUBMITTAL DATES CONTRACTOR ACTION GOVERNMENT
TRAN. ITEM  PARAGRAPH OF TYPE OF APPROVAL MATERIALS SUBMIT TO ACTION
NO. NO. NO. SUBMITTAL SUBMITTAL CLASS SUBMIT  NEEDED BY  NEEDED BY  CODE DATE GOVT CODE  DATE REMARKS
(a) (b) (¢) (d) (e)* (F)**  (g) ¢hy (i) (4 k) Ly (m) (n) (o)
02950-1.2 DELIVERY sD-08 FIO
02950-1.2 SOIL TEST sD-09 GA
02950-1.2 PERCOLATION TEST sD-09 GA
02950-1.2 TOPSOIL sbD-13 GA
02950-1.2 SOIL AMENDMENTS sD-13 FI10
02950-1.2 PLANTS sD-13 GA
02950-1.2 PESTICIDE sD-13 GA
02950-1.2 MULCH sD-13 GA
02950-1.2 PLANT ESTABLISH-
MENT PERIOD SD-18 F10
02950-1.2 MAINTENANCE REPORT SD-18 GA
02950-1.2 MAINTENANCE
INSTRUCTIONS sD-18 F10
03100-1.2 CONCRETE FRAMEWORK SD-01 FIO
03100-1.2 FORM RELEASING
AGENT $D-06 F10
03100-1.2 FIBER VOIDS SD-13 FI0
03100-1.2 FIBER VOIDS sD-14 F10
03200-1.2 CONCRETE REINFORCEMENT
SYSTEM sD-04 GA
03200-1.2 QUALIFICATIONS sD-08 FI10
03200-1.2 REINFORCING STEEL  SD-13 GA
03250-1.2 MATERIALS sD-01 F10
03250-1.2 MATERIALS sD-13 F10
03602-1.2 DATA $D-01 GA
13120-1.3 DESIGN ANALYSIS
AND CALCULATIONS sD-01 GA



g

¥
SUBMITTAL REt R (continued)

Page 7
SPECIFICATION DESCRIPTION CONTRACTOR SUBMITTAL DATES CONTRACTOR ACTION GOVERNMENT
TRAN. ITEM PARAGRAPH OF TYPE OF APPROVAL MATERIALS SUBMIT TO ACTION
NO. NO. NO. SUBMITTAL SUBMITTAL CLASS SUBMIT NEEDED BY NEEDED BY CODE DATE GOVT CODE DATE REMARKS
(a) (b) (¢c) () (e)* (f)** (9 (h) (i) (4 (k) 49 (m) ) (o)
13120-1.3 SAMPLES SD-50 GA
13120-1.3 CERTIFICATES
OF COMPLIANCE SD-76 GA
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** CLASS = CLASSIFICATION where GA indicates "Government Approved!

submittals AND FIO indicates "For Information Only" submittals.
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Washingon, DC 20500,

1. FROM (Installation/Activity/Scrvice and Zip code) | 2. OPERATING | 3. DISTRICT| 4. OPERATING| 5. DATE 6. JOB NUMBER 7. SERIALNUMBER | & CONTRACT
UNIT CODE AGENCY NUMBER
U.S. ARMY CORPS OF ENGINEERS
ALBUQUERQUE DISTRICT
ALBUQUERQUE, N.M. 87103
9. TO (Tastallation/Activily/Scrvice and Zip code) 10. OPERATING | 11.DISTRICT] 12.OPERATING 13. ACCOUN4 14 ACCOUN- _15. TYPE OF TRANSACTION 16. PROJECT
UNIT CODE AGENCY TING TABLE NUMBER
numerr|  office |A{__) NEwCONSTR. |B[__] BENFIO
NuMBer| [ ] BxasTINGFAC. | [ ] ruysicALcom
[T carrraLive | [ ] rINAN.cOM
[] oTHER(Speaty) | [} OTHER(Specity) L
TTEM | CATEGORY ) FACIUTY | NO.OF "Tousr [ ToTAL B DRAWING T 7
NO. CODE (Categry dewription) UNTTS | TYPE | OF QUANTITY COsT NUMBERS REMARKS
MEAS
L 18 _ 19 . 2 ) ] L . 2 26
1 Oil/Water separator 6 cé Pre-fabricated
gravity, double-
walled underground
OWsS
2 Liquid Level 1 ML Liguid level, 3
accessory for OWS
3 Leak Detection System 1 M1 Leak detection
system for OWS
4 | PetroPak 1 Cé Removable poly- .
propylene coalescing
matrix
5 Manhole Cover Lids 6 C3 Manhole covers for
top of OWS
?l. STATEMENT OF COMPLETION: The fadlitien lisied hereon are in accordnnce with maps, drawings, and specificaions 28. ACCEPTED BY (Signmure) DATE
aod change orders approved by the authorizad represent attve of the using Apency except for the defidendies lised onthe
reverso side.
TRANSFERRED BY (Signature) DATE
TTILE (You Engr/ Base Civ. Pgr / Navy Rep.) 29. PROFERTY VOUCHER
NUMBER
TTILE (Area Eng /Dase Engr / DFWO)

DD Form 1354, FEB 90 Previous editions are obsolete. 412/036
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' PAGE OF PAGES
Public reponting burden for this collea lon of information Is estimated to averago 30 minhtes per resp indudingthe tlme for reviewing Ingt rucions, sewrching exdsting dat rthering and iningthe data needed, and
pleting and reviewing the collection of information. Send comments regarding this burdon cstimate or ary other aspect of this Hoction of Inf including suggestions for reducingthis burden,to Washingion Hendquarters
Senvioes, Directorate for information Operations and Reports, 1255 Jefforson Davis Highway, Suke 1204, Arlingon, VA 22202-4302. ad to the Office of Management aad Budget, Paperwork Reduction Project(0704~0188),
Washingon, DC 20500, .
1. FROM (Installation/Activity/Service and Zip code) [ 2. OPERATING | 3. DISTRICT| 4. OPERATING| 5. DATE 6. JOB NUMBER 7. SERIALNUMBER | 8. CONTRACT
UNIT CODE AGENCY NUMBER
U.S. ARMY CORPS OF ENGINEERS
ALBUQUERQUE DISTRICT
ALBUQUERQUE, N.M. 87103
9.°TO (Installation/Activity/Scrvice and Zip codc) 10. OPERATING | 11.DISTRICT| 12.OPERATING 13. ACOOUN4 14 ACCOUN~{ 1. TYPE OF TRANSACTION 16, PROJECT
uNIT CODE AGENCY TING TABLE NUMBER
numper| orFfice |A[ ) NEwconsTR. [B[T_] BENFIO
NUMBER| [ ] BAsTINGFAC. | [ ] riysicALcom
(] carrraLive (] mnan.com
] ovHER(spedity) | [ ] OMHER(Spesity) L
ITEM | CATEGORY TACILITY | NO.OF UNrr | TOTAL B DRAWING T B
NO. CoDE (Catcgry dewsiptioa) UNITS | TYPE | OF QUANTITY cosT NUMBERS REMARKS
MEAS
n 18 _ 19 ~ 2 7 24 23 26
6 Sump Pum
p Pump 1 M1 Includes inlet basin,
cover, handles 2"
solids sump pump
7
Surface Inlet 1 C8 |Complete w/grate
and frame
3 Gate Valve 1 M1 Gate Valve
9
Check Valve 1 Ml Check Valve
1 i .
0 Union 1 M1 Union
DATE

reverse side.

;l. STATEMENT OF COMPLETION: The fadllitiea ligtod bereon aze in sccordance with maps, drawings, and spedBeaions
nad change arders approved by 1he authorized represcss attve of the using agoncy except for the defidencies lisned on the

TRANSFERRED BY (Signaiure) DATE

TIILE (Area Engr / Dase Engr / DFWO)

28. ACCEPTED BY (Signaure)

TITLE (Pow Engr / Base Civ. Pngr / Navy Rep.)

29. PROPERTY VOUCHER
NUMBER

DD Form 1354, FEB 90

Previous cditions are obsolete.
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PETRO GARD’ VI

CHEMICAL COMPATIBILITY CHART
“

The following fluids were tested and are considered compatible with PetroGard® VI
when used as a secondary containment dike liner with above ground storage tanks:

Clorox
Conc. Ammonium Hydroxide

Hydrofluoric Acid (5%)
Hydrofluoric Acid (50%)

Antifreeze (ethylene glycol) #6 Fuel Oil Mineral Spirits

Animal Oil Gasoline, leaded MTBE

ASTM Fuel A Gasoline, regular unleaded Naptha

ASTM Fuel B Gasoline, premium unleaded Phosphoric Acid (50%)
ASTM Qil #2 Glycerin ' Raw Linseed Oil
Aviation Gas Hydraulic Fluid SAE-30 Oil

20% Chlorine Solution Hydrochloric Acid (50%) Sea Water

Sodium Hydroxide. (60%)
Sulphuric Acid (50%)

Corn Qil Hydrofluosilicic Acid (30%) 50% Tanic Acid

Crude Oil lvory Soap Transformer Oil
Diesel Fuel JP-4 Jet Fuel Turpentine

Ethanol JP-5 Jet Fuel Urea Formaldehyde
Ethyl Alcohol JP-8 Jet Fuel Vegetable Oil
Fertilizer Solution Kerosene Water (200°F.)

#2 Fuel Qil Methanol

The data shown is the result of the following laboratory tests and is intended to serve only as a guide:

Permeability ASTM E-96
Solubility & Swell ASTM D-543
Tensile & Elongation ASTM D-751

Results were arrived at by visual and physical examination of the samples after immersion in the test fluid for 7
days at room temperature. Results represent the ability of the material to retain its performance properties. When
considering PetroGard*® VIi for a specific application, it is important to study other requirements such as permeabili- .
ty, service temperature, concentration, size to be contained, etc. MPC Containment Systems Ltd. Technical Depart-
ment should be consulted for further recommendations. This table is presented and accepted at user’s risk.

We believe that the above information is the best currently available on the subject. It is offered as a possible helpful
suggestion in experimentation you may care to undertake along these lines. It is subject to revision as additional
knowledge and experience are gained.

'| Environmental
; | Science &
G g Engineering, Inc.
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PERFORMANCE SPECIFICATION

1.0 SCOPE

1.1

This specification establishes the requirement for a custom factory
prefabricated flexible liner system utilizing the latest state-of-the-art concepts
for secondary containment in accordance with the latest Federal and Local
regulations.

.10 Bursting Strength:
A.8.T.M. D-751, Section 18.2

.11 Puncture Resistance:
A.S.T.M. D-751, Section 18.2
(Ball Tip)

950 Ibs. minimum

950 Ibs. minimum

1.2 The work shall include design, factory fabrication, field interface assembly, 6.1.12 Stiffness: A.S.T.M. D-747 30,000 psi max. each direction
anchorage hardwars, piping, prefabricated interface ports, test wells, and 6.1.14 Coefficient of Thermal
monitoring weils. Expansion/Contraction

1.3  The materials of construction shall be compatible with the product to be stored ASTM E-228 8 x 10 -6 in/in %F. (max.)
in the primary containment vessel(s), and the material's product resistance 6.1.15 Weathering Resistance
to permeability shall conform to the criteria stated elsewhere in this Carbon-Arc

specification.

2.0 APPLICABLE DOCUMENTS

Atlas Weather-o-meter 8,000 hrs. No appreciable
changes or stiffening

or cracking of coating

2.1 gzzzﬁgtg;i;:ieral Standard 191, material testing of protective coated 7.0 LINER MATERIAL FABRICATION DETAILS

22  Specification: A.S.T.M. Standard D751-73, method of testing coated fabrics. 7.1 All panel joints shall be thermal automatic high pressure welded, utilizing

2.3 Specification: MIL-1-4520, quality control inspection and testing for the fabrica- gr:w tgelng;'lap-seal construction with a tolerance of +/- a quarter of an inch
tlon of flexible membrane materials. 7.2 The coating formulation shall be suitable for thermal type fabrication and shall

2.4  Specification: Buyers general specification and site drawings.

3.0 REQUIRED SUBMITTALS

3.1

The successful bidder shall provide material and joint test certification

also be capable of conforming to the following test procedures without affec-
ting the requirements of Section 6.0.

7.2.1 Dead Load Criteria for Joints:

demonstrating that the material and fabrication joints shall comply with the 7.2.11 S?aims casrtry at miri:imu.rtr;l de'ad loadt. of 5?::’ c;f ,;h.e

physical and chemical resistance requirements of this specification. ir;“tr;:\l:vr:rp :"i‘: e:t?:,n ;:e'n ?:e tseer?\;rear ::Sr: of tg eih:f
3.2 The bid proposal shall include design drawings showing secondary contain- is 70 degrees F. y{men tested in accordance with

ment interface details at all apertures and shall also include installation MIL-T-52983E.

instructions. ) ) 7.2.1.2 Seams carry a minimum dead load of 25% of the strip
3.3  The liner system shall be fabricated by MPC Containment Systems, Ltd., tensile when the temperature of the FML is 160 degrees

Chicago, IL.

4.1 WARRANTY

1

A minimum twenty year warranty covering material and workmanship is
required.

5.0 ENVIRONMENTAL DESIGN REQUIREMENTS

F. when tested in accordance with MIL-T-52983E.

Seams shalt-edrry a minimum seam shear strangth of
95% of the minimum strip tensile strength of the fabric
when tested in accordance with A.S.T.M. D-751, Sec-
tion 50.

7.2.1.3

7.3 Patterning:

i ) | § . 7.3.1 The flexible membrane liner shall be fabricated from full fength
5.1 The flexible secondary containment liner shall be capable of withstanding modular panels with a maximum of one horizontal splice seam per
the following environmental installation conditions: 5.1.1 Ambient panel. Splice seams shall be used only when required to utilize full
Temperature: 26 - 100 Degrees F. roll size.
6.0 MATERIALS AND WORKMANSHIP 7.3.2 Panel joints shall be patterned as shown on the drawings.
. . - 7.3.3 Secondary joints and reinforcing areas shall be thermally welded.
6.1 Flexible Liner Material Description Stitching and cementing shall not be allowed for normal panet
6.1.1 The flexible liner materia! shall consist of a high strength reinforc- fabrication.
ing fabric weighing approxnmately seven and one half (7.5) ounces 7.3.4  Aperture locations located in the liner shall be suitably reinforced
per square yard, coated with an overall protective mutti-polymer, as common practice by the factory fabricator
tzota! weight is approximately thirty (30) ounces per square yard +/~ Aperture locations in general shall be produced from rigid bulkhead
ounces. hl :
. fittings and other mechanical compression members made from
Color: Black front and back. synthetic type materials which normally resist corrosion.
6.1.2 Coated Liner Material: The coating compound shall be selected to
have characteristics suitable for high temperature thermal-welding, 8.0 ANCHORAGE SYSTEM
shall be compounded to withstand the attack of high temperature, 8.4 The liner shall be : :
L . . : bl . provided with an anchorage system which shall include
humidity and mildew, while at the same time, resisting the attack . . s .
of the products to be stored in the primary containment vessal(s). hardware as detailed in the manufacturer s installation drawings.
6.1.3  Weight and Thickness: 30 ounces per square yard +/~ 2 ounces; 9.0 INSTALLATION
. 30 mils. +/- 2 mils. 9.1 Installation of the factory manufactured liner system shall be performed by
6.1.4 Tensile Strength: a factory approved and certified contractor.
Grab Ibs.,, AS.TM. D751 .................. 650 Ibs/650 Ibs. 9.2 A contractor who is not trained or certified may install the seconda -
" etei . ry con
17 strip Ibs., ASTM. D751 ................ 485 Ibs/485 Ibs. tainment liner system only under the direction of a factory authorized fisld
6.1.5 Hydrostatic Resistance: Fed. Std. 5612.1............. 600 psi technical assistance supervisor. Under this condition, the factory will pro-
6.1.6 Adhesion per one inch of width ynd:a ;al fLe|d r:porr} to dt'h:ct construction manager confirming that the liner was
AS.T.M. D751 (2" perminute) ..................... 15 Ibs. instafled under his direction.
6.1.7 Low Temperature: A.S.T.M. D2136. .. ... ... ....... .. _40° 9.3  The manufacturer of the secondary containment system shall supply detailed
6.1.8 Flexibility/Resistance to Cracking: PASS : installation drawings covering all components supplied.
Lab Procedure: Ten (10) pound weighted roller, sample size 2" x
12", fold 180 Degrees, pass roller ten times: PASS 10.0 TES:'INIG OF THfE SECO:::ARYR::ONTAINMEFNTi LINhER hSY’STE:ﬂ
" . . . . 10.1 The liner manufacturer s rovide written certification that the liner has
6.1.9 tCh?m'f:a'.R?'Sta't'ce: ':'.he ;'"e{ material shall meet the following been vacuum box tested at alfpanel thermal welded joint locations, and all
est criteria for automotive fuels: . . . . :
Test Procedure: A.S.T.M. E-96 (Transmission of Material) g:gf'tg'?;:gézzge been visually inspected with defects noted and corrected
A. Unleaded Gasoline Requirement: 10.2 When a membrane liner is fabricated, seamed, sealed, modified or repaired

9.03 x 10-19 cm/sec
9.19 x 10-19 cm/sec
3.39 x 10-1! cm/sec

B. AS.T.M. Fuel B
C. Methanol

in the field, the part so fabricated, seamed, sealed, modified or repaired shall
be subjected to a performance test prescribed by the manufacturer.

CP77632

*Per Koerner Method



| EARTHWORK

' | Geotextile Soil Stabilization

November 1995

Presto Products Company
® (Supersedes November 1994)

3
1
./

P ——
q
\

FSE o

Engineering, Inc.

wB;A ._ v«c“)g 243 .
gj}i , was.].z_{feMa naqe m’zn% | On s

Na " DA CAA-'% -.ﬁ;s_l D»— 000'2&\

| r-Prg&Q:.*’ P

i
!
|

SPEG

I
This Spec-Data sheet conforms
to editorial style prescribed by
The Construction Specifications
Institute. The manufacturer is
responsible for technical ac-
curacy.

1. PROD U wr~emavir=—=

GEOWEB® Cellular Confinement
System

2. MANUFACTURER

Presto Products Company

Geosystems Products

PO Box 2399

Appleton, W1 54913-2399

Phone: (800) 548-3424
(414) 738-1118

FAX: (414)738-1418

3. PRODUCT DESCRIPTION

GEOWERB sections are an assem-
bly of either smooth, textured or
perforated polyethylene sheet strips
connected in a series of off-set, full-
depth, ultrasonic seams aligned per-
pendicular to the longitudinal axis
of the strips. When expanded, the
interconnected strips form the walls
of aflexible, three-dimensional cel-
lular confinement structure into
which specified infill materials are
placed. A complete system will
include some or all of the following,
depending on the application:

* GEOWEB sections

¢ Integral high-strength polymer
tendons

* Anchors and fasteners

* Geotextiles

* Geocomposite drainage mate-
rials

* Geogrids and geotextile rein-
forcement

e Cell infill materials

* Geomembrane

Basic Use: The GEOWEB Cellu-
lar Confinement System allows use
of common infill materials for de-
manding load support and erosion
control applications. The system
can be utilized in a variety of appli-
cations including the following:
® Retaining Walls/Multi-layer
Earth Retention Structures —
Forms stable, reinforced soil
gravity structures. The system

The ten-point SPEC-DATA® format has been re-
produced from publications copyrighted by CSI,
1964, 1965, 1966, 1967, and used by permission k
of The Construction Specifications lastitute, Alex-

andria, VA 22314,

Expanded

can be configured to form grav-
ity retaining walls, free-standing
walls, embankments, dikes,
levees, and cofferdams.

Forms flexible fascias for rein-

forced soil retaining walls and steep-
ened slopes. The outer cells of
other GEOWEB sections can be
infilled with either a soil that sup-
ports vegetative cover or with inert
materials to suit aesthetic and func-
tional requirements.
* Foundation and Base Stabili-
zation for Load Support — En-
hances the long-term, load
support/deformation perfor-
mance of roads, railroads, run-
ways, and intermodal yards.

Enhances the performance of
aggregate surfaces of roads and
intermodal yards.

Providesstiffened structural foun-
dations and spread-footings for re-
taining walls and prefabricated
structures.
® Surface Stabilization and Ero-
sion Control — Mechanically
restrains the near-surface soil of
steep slopes which could other-
wise slide due to self-weight or
applied tractive loads. The sys-
tem can be used for surface pro-

tection of steep reinforced-soil
slopes, maintenance of cover on
geomembrane slopes, and rein-
forcement of unstable surface
soils. o
Contains, protects, and stabilizes
a variety of materials providing per-
manent, flexible surface protection
forslopes, channels, revetments, and
related hydraulic structures. )
Composition and Properties:
Polymer — Polyethylene with

‘ 1.5% carbon black (min.)

Sheet Thickness — 1.25 mm +
5% (50 mil) before texturing

Color: Black, other colors avail-
able upon request. Coloring pig-
ments contain no heavy metals and
are Ultraviolet light stabilized with
Hindered-Amine Light Stabilizers
(HALYS).

Surface Treatment:
* Textured Surface: The poly-
ethylene strips which form the
cell walls shall have textured
surfaces. The surface texturing
shall be a multitude of rhomboi-
dal (diamond shape) indenta-
tions. The diamond shapes shall
have a surface density of 22 - 31
percm?(140-200perin)anda
typical amplitude of 0.38 mm
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GEOWEB Sections - Dimensions and Weights

Product Code GW-A8-30 GW-A6-30 GW-A4-30 GW-A3-30
Cell Depths: 203 mm (8.0in) | 152 mm (6.0in) | 102 mm (4.0in) | 76 mm (3.0 in)
Section Weight: 50 kg (110 Ib) 37 kg (83 Ib) 23 kg (55 ib) 19 kg (41 Ib)
Minimum Cell
Seam Strength: 2000 N (450 1b) | 1420 N (320 1b) | 1000 N (225 Ib) 710 N (160 Ib)
Large Cell Section - Erosion Control Applications
Cell Dimensions — 488 mm x 406 mm (19.2 in x 16.0 in) (maximum)
Section Dimensions — 2.44 m x 12.2 m (8 ft x 40 ft) - (expanded dimensions)
Product Code GWLC-A8-30 GWLC-A6-30 GWLC-A4-30 GWLC-A3-30
Cell Depths: 203 mm (8.0 in) | 152 mm (6.0 in) { 102 mm (4.0 in) 76 mm (3.0 in)
Section Weight: 50 kg (110 Ib) 37 kg (83 Ib) 23 kg (55 Ib) 19 kg (41 b}
Minimum Cell
Seam Strength: 2000 N (450 1b) | 1420 N (320 Ib) | 1000 N (225 Ib) 710N (160 Ib)
GEOWEB A & B Sections - Dimensions and Weights
Type GW-A8 — Fascia and Retaining Wall Sections
Cell Depth — 203 mm (8 in)
Section Dimensions —

Product Code Width Length Nominal Weight
GW-A8-3 610 mm (24 in) 2.44 m (8 ft) 5kg (11 ib)
GW-A8-4 813 mm (32in) 2.44 m (8 ft) 7 kg (15 Ib)
GW-A8-5 1016 mm (40 in) 2.44 m (8 ft) 8 kg (18 Ib)
GW-A8-6 1220 mm (48 in) 2.44 m (8 ft) 10 kg (22 Ib)
GW-A8-7 1422 mm (56 in) 2.44 m (8 ft) 12 kg (26 Ib)

Other Sizes are Available

Type GW-B8 — Fascia and Footing Sections
Cell Depth — 203 mm (8 in)
Section Dimensions —

Product Code Width Length Nominal Weight
GW-B8-3 730 mm (29 in) 6.10 m (20 ft) 16 kg (35 Ib)
GW-B8-4 980 mm (39 in) 6.10 m (20 ft) 21 kg (45 Ib)
GW-B8-5 1220 mm (48 in) 6.10 m (20 f1) 26 kg (56 Ib)
GW-B8-6 1460 mm (57 in) 6.10 m (20 ft) 30 kg (67 Ib)
GW-B8-7 1700 mm (66 in) 6.10 m (20 ft) 35kg (78 Ib)

Other Sizes are Available
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minimum to 0.89 mm maximum
(15 mil - 35 mil). The thickness
of the textured sheet shall be 1.5
mm - 1.8 mm (60 mil - 70 mil).
* Perforated Surface: The poly-
ethylene strips shall be perfo-
rated with horizontal rows of 10
mm (0.391 in) diameter holes.
Perforations within each row
shall be 19 mm (0.75 in) on-
center. Horizontal rows shall be
staggered and separated 12 mm
(0.50 in) relative to the hole cen-
ters. Outer perforation centers
shall be 12 mm (0.50 in) from
the strip edges and 25 mm (1.0
in) from the cell weld points.

GEOWEB Sections - Dimensions
and Weights:

* GW-A8-30 - All Applications

* GW-A6-30 - Foundation and
Base Stabilization, Surface Sta-
bilization and Erosion Control
* GW-A4-30 - Surface Stabiliza-
tion and Erosion Control

* GW-A3-30 - Surface Stabiliza-
tion and Erosion Control

Cell Dimensions — 244 mm x
203 mm (9.6 in x 8.0 in) maxi-
mum

Section Dimension — 2.44 m x
6.10 m (8 ft x 20 ft) expanded
dimensions

Integral High-Strength Polymer
Tendons for Use with GEOWEB
Sections in Load Support and Fro-
sion Control Applications:
GEOWEB sections can be supplied
with a series of aligned holes, pre-
formed in the cell walls, to accom-
modate insertion of polymer tendons
throughoutthe section length. Hole
dimensions are matched to the re-
quired tendon type. The strength
and distribution of tendons are de-
termined from project-specific sta-
bility analysis. Standard tendons
are a knitted multifilament high-
strength polyester, some with poly-
ethylene coating.

Anchors and Fasteners:
GEOWEB sections may be anchored
with J-pins or other suitable anchor-
ing devices depending on site con-
ditions and applications. Tendoned
GEOWEB sections may be anchored
with J-pins or other suitable anchor-
ing devices to engage and hold the
integral tendons against the
subgrade. The size and distribution
of anchors are varied to suit site
conditions and geometry.

Standard J-pins

Material — Construction Rebar
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Versatile Cell Wall Options

The Presto Geoweh® Cellular Confinement System is available in three distinct cefl wall types:
smooth surface, textured surface and perforated.

The fextured Geoweb cell surface features an engineered pattern of indentations that
increase friction between the cell wall and infill material. The textured surface works padticuladly
well with fine grain and concrete infill materials.

The perforated Geoweb cell wall provides increased friction with coarse aggregates, as
well os dllowing lateral drainage through the system, thereby enhancing performance of the
Geoweb system in saturated conditions.

Select the Size to Meet the Need

Geoweb cellular confinement sections are available in various depths. Standard section dimension is
2.44 m (8.0 f1) wide x 6.10 m (20.0 ft) long. Standard cell size recommended for load support
applications is 244 mm (9.6 in) x 203 mm (8 in). The available Geoweb cel depths for load
support systems are 102 mm (4 in), 152 mm (6 in) and 203 mm (8 in).

Cell depth is determined by conditions that affect the specific application. The 203 mm
(8in) cell depth is generally recommended for use where heavy cyclic loods are encountered.
Crusher-un aggregate with @ maximum partice size of 25 mm (1 in) and reprocessed concrete ore
ideal nfills. Surface paving with asphalt or concrete may not be necessary. When a hard surface is
required, concrete pavements, block paving systems and asphalt pavements may be used.

In areas where only truck traffic occurs and where foaded traiters or confainers are
stored, the 203 mm (8 in) cell depth is recommended. In most cases, yards for empty container
storage can use the 152 mm (6 in) cell depth. Automotive storage areas can be effectively
stabilized with the 102 mm (4 in) Geoweb cellular confinement system. Contact Presto or
authorized Presto distributor for recommendations on product selection.
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244 mm x 203 mm (9.6 in x 8 in)

CELL DEPTH mm (in)
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Full or Part Circle Impact Sprinklers

35A-TNT SERIES

Primary Application

%" (20/27) riser-mounted impact head used
for slope or large, non-turf-area applications.

Features

- Longer wearing TNT bearing

« Proven impact drive

- Straight-through flow

« Full circle or adjustable arc 20° to 340°
- Rugged brass construction

Operating Range .
- Precipitation Rate: 0.34 to 0.58 inches per
hour (9 ta 15 mm/h)

* Spacing: 42 to 61 feet (12,8 to 18,6 m)
« Radius: 42 to 51 feet (12,8 to 15,5 m)
* Pressure: 30 to 60 psi (2 to 4 Bars)

Specifications
* %" (20/27) male threaded inlet
* For standard nozzle at normal operating

pressure, the highest point of stream is
9' (2,7 m) above nozzle

Models

« 35A-TNT

« 35A-ADJ-TNT

~ 35A-PJDA-TNT
* 35A-PJADJ-TNT

ESE|

A L Crmoay

35A-TNT

¥4 (20/27) male bearing. TNT bearing
only. Cast bronze body and arm. Brass
bearing sleeve and nipple. Stainless steel
arm spring, trip spring and trip collars.
Stainless steel trip can be set for full circle
or part circle operation.

T 35A-ADJ-TNT

35A-ADJ-TNT

Same as model 35A-TNT with distance
control diffuser pin (ADJ).

Environmental
Science &
Engineering, Inc.

35A-PJDA-TNT

Same as model 35A-TNT with die-cast
Precision Jet tube (PJ™), to eliminate side
splash, and distance control flap (DA).

35A-PJADJ-TNT

Same as model 35A-TNT, with die-cast
Precision Jet tube (PJ™) and distance
control diffuser pin (ADJ).
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35A-TNT
Series Performance

35A-TNT
Series Performance

METRIC

Pressure  Nozzle Radius  Flow
psi ft GPM in/ in/h

*Precipm *Precip.a

Pressure Nozzle Radius Flow
Bars m m/h s

Flow *Precip.m “Precip.a
mm/m mm/h

130 10 42 39 042 034 750 107 130 089 024 11 10
' 11 43 46 048 039 ! 11131 104 029 12 10
. $12 44 _ 55 055 _ 0.4 .. #12_ 133 122 034 14 __11_
40 10 44 45 044 036 25 10 135 1,17 032 13 10
11 45 54 051 041 11 137 126 034 13 10

$12 47 64 05 045 $12 140 139 039 14 11

50 10 45 50 047 038 30 10 139 127 035 13 10
11 47 60 052 042 1143 136 037 13 11

. #1249 72 058 046 $12 146 153 042 14 11
(sJa) 10 46 54 050 040 35 10 143 137 038 13 11
"o 66 055 044 11146 149 041 14 11

12 751 ) 78 058 046 $12 150 164 046 14 11

40 10 143 147 041 14 11

11 147 15 045 15 12

$12 154 175 049 15 12

Performance data derived from tests that conform with
ASAE Standards: ASAE $398.1. Seg page 6 for

i

ASAE Test Certification Statement.

'Precipitation Rates based on half circle operation.
W Square spacing based on 50% diameter of throw.

Environmental
! Science &
Engineering, Inc.

[Ty —

“Pro&c.c_*' : CA
Salt

A Triangular spacing based on 60% diameter of throw.
Use of impacts within boxed areas is not recommended.

- . ...} Standard Nozzle Size

No DACA4Z A---Q'-Sf; D-ocoo2.,

2 Inverness Drive East, Suite 201
(303) 790-0770

, 5{'\3—5‘: //&

Denver, CO 80112
Fax (303) 7904411

KAIN¥B/RD

PREFERRED BY PROFESSIONALS WORLOWIDE &

How To Specify:
35A-ADJ-M—12
Optional
Model Feature

adjustable diffuser pin and size 12 nozzle.

Nozzle
Size

This specifies a 35 Series impact with optional

.




CATYR - APPEMDIX 2 AND B Saul
PROJECT: (wASTE MANAGEMEWT LmTs NO. DACAY?-95-D-o0m02]

ES Enyironmental
) Science & CALCULATED BY: 3 7 L DATE: /22 /9&

Engineering, Inc.

DENVER, COLORADO 80112 CHECKED BY: V}M DATE: LFILL,L/Q&

SHEET |/ OF /L
O __Z,Jq*’?_f‘ gﬁ-@ara{’or’ ST%H\CX C;zlcu\lc.‘l'.‘ov\ SL&@J‘{

[

PVOW’SW\: Se./aa" ol way‘er‘ SeparmLor.s gecordr _+o: exPec{-ea/

cccccccccccc

Histeryz The current Swmu’s 4’0“3 ed Ser rcv‘vxbva(;‘av\o’ réplacew\ew‘f'
have. been /6&1:.TV\3 and /o do rol reet WPDES efFFlnent

mel standerds

Given: T4 1o Hee c{«zs%%iﬁa? USACE 1Lo NP]GLCQ_';“'L‘,LSL SlomU’s (/VH'L\
Deuble wa//eag/\bma/efjromnd ail wofer Separafers Complete with
leek. detection and }fczm'c{ Jevel mmoniter in and alorm Sjs%emg,
The design inKlnewt rates asseciated with each SwmU dnd
as MG‘}'e-CI ?{“QW& Faci'}fjr’\/ fCP"‘(aseaV\"&‘{'{V(S am \‘,5‘{'&& IY" +L’*"

f T ble :
lelow | e S MU Ru:lding :fwwuew{' C‘*% ‘i"o‘hij

| W9 ' 1560 j-a.l/cfcﬁ}’

q LS he S ot
37A SR 3006 jal/da)/ 1
47 494 (0O 7«41/40\)/
51 315 i /aooﬁqu//mmﬂx
57 339 2000 7q)/me\

1 . , . ’ i
FrLlQS@' u/\,\;\j'g ave_ - GOV\v'\gCJL¢c/ %O Sfo(‘mj dFO\;Y\‘: - TL@;Q,?Q(«@)
desigin Storm Flow rafes wilt have fo be m/cy\ leted to detecmine

Sz vy /capa ity requiverneats

ASSuMP‘\‘?OhSif + 2,080 hr ock year Chot applicable when <'<’l‘/'¢'i«tj‘/¢?‘/,1”7f;
design Storm tlows; applies only fo flow rates
?uokcf /n ja//mw'r" ) LR o

4 8 [,\our work day (no% qpp[fc,aé/t lA)lﬂz,V\ Ca(c.u\/mll'nj
a’es‘:izrx Stoem Slows applies only to {low retes
7ua d in laai/da)/'j

e Mo eva oration (CGV\SG,TVO.‘ILTVE/) 1 haw CP"GM/GIL;”j cles ’3*\
S‘J’O\"M ‘%/01"33

¢ Since most oil water Seperators loolked af have
QN overef’]{'c{@,'éfﬁk (»?e_ of 20 YEC.(S/ assume co )(qw
(00 yr design stdem




CAF B - APPENDIN T %2 SouiD ASTC
PROJECT: MANAGE MenT L) TS NO. PACA43 =G5 -cvoz_

ESE Enyironmental
) Science & CALCULATED BY: J 7L DATE: +/25/5¢

e ———— Engineering, Inc.
) x DENVER, COLORADO 80112 CHECKED BY: pVﬂ/‘y\ DATE: u/ L%/ﬂé
' {

SHEET Z_ OF (-
il {oater Se.PaMJmf’ S,"z{n,c( Colculation ‘?;‘xeeﬁ’J

Cen lew Ic»,\[{ows :
D C;W‘vevf)' ;fh\qu Bw"‘S as ﬁ(«afé,q/f T/o ?/om .

SwhU L (250gal/day (19 /g hes) | hefbomin) = ©.52 gpw
Swmu 9 NIA |
Swmb 32A (3000 94 l/a’ay)C/ /ay/% /arS)(i LrK/,o m;,\)f ¢. 25 ‘3/’”‘
Swmy 47 (/00 g //doX,XI clay/¥ hesY| Lr/éOm?n) 0.2 gpm

Swinw 81 (oo gel/math )12 o/ )19 Voos0 es) 1 ¥ = 0. 10gpem
Swmu 57 Lzoooiq'/”“”‘“%'z '””/yr;[‘ Yo/ Zo%0 Lrs)(”w‘/@ém:»\): O.17 9pm

[

APPI)/,’AS} 4 3.6 tader oF Sage_ﬂ‘y to ecchh Swmyu j:’m&

Swmp | ). 96 9 pr

SwmU 9 A

Swmy 32A 8. 75 gpm
SWmL 43 0.7 gprm
SwmU 51 ©.24 IGpm
SWwM 97 0.58 Spr

‘Z,) Ca)c,gf&{'?/ &lﬂ'&?jv\ S-I-orwg inPluents in gpm or Swmus 9 anel 324
) Calewlated |he /00y c/e;@:’c]v:é Sjror{r%\f~‘€/0‘«5 UL s

< From dmmaj‘e,rmcﬂ: maps (e poge - & 5% Jo) 2 year,

" S'yeat, fOyear, and ZS year intensity Ex Pectitions are given.

s Must, calcdlate. statistically what @ 1o year [ jonr tiem
would Ee.. From +le W\a?s‘ 3(»/6&«2 o
2 year 5 yeac [0 year 295 year
.R° L= z2." 2.4s”

NVotes These values are ow/y a,oprcy/‘rwq—/:bws




+ CiLcoms compay  DENVER, COLORADO 80112 CHECKED BY: V m\/\ DATE: L,L) LL/I / 7@

CASR - APP. 2a-3 Q0LID (HAST L 5
Environmental PROJECT: MAMAGEME T LAITS  NO. DACA4 37 -95- D- )

Science & CALCULATED BY: T 7. DATE: </25/9¢
Engineering, Inc.

SHEET .3 OF |/,

O /yﬁ/ ( Jo “ﬁ ‘ (\:t:f“bu (ke S

P ST N (ﬂ “ l cu )F“} on L/‘CC%J

o S, S .

//*« { J j / ) ‘ (_/l, < ,”"*/ [ .
Lolc et desagn STarm iny lue 1S e

GPM G SWMUL G and DA
'}CW . (( g~v~.’?l"‘:)w, g_,ge?c))

.
¢ ;‘%y.,‘v:%;m'i.wq ( S%‘&%z%g‘{gc‘f aywo’ys}\. on “{(f}’\;‘}, da%‘c\,)
%{ v,;:wt‘/(jﬁ’\"}d[(}"-,"‘\ '%!», M(L g’]%—a’; v{-g\&/ ;{o?‘}:\ ,L;gg ’! 75 /Ochr("f}wﬂvc_..a

P ey Y -

. - A,
. o ;e 5 }O [N \1, W “t {,‘;_é;\‘\\"’ V3 ."\ z y’di\:; M \\] 'D Yﬁ»{( % } Q’f C - \/
; 4 L4

fote s Tle Hewledt (rckars 4SEY calculator has
e T fr%) e ST % \ ’1; \ )3 ra (‘w{?’, + \L: 1S _ QP‘Z ' CLK'!“;’..Z‘T\
/, s T s e dette T dnpuck
< Tlos 57!4@7[:’@;/1 toas chb:cJe«q’ to have.

ceyvye Hatio~ oF 2 ’77 e o Ve Samte. o O 5”4

- Ag e CL;Q,Q—k) 7(‘[& (»‘,f'm'}yc:?\ S},er‘wp o SZ({Q}‘ 2. 73
nput 1ot

;".»“',‘ & 4:"1-,,&« («:C) Iyt .:\;_:‘f\.') “L ZL (T‘J ! :}C-L'\x‘ 44"'\(:3 'f'Cl\l/) /Q__/
e Fee veoultse

3

VEAE ) g 1O RE
Reowpelect | L2913 2 020 2 49
(@ocre- 1 | v 57720 72959

- /‘\)cu/h%//,ror * /C’C)ye@r [ hr storm con new be. esd Fmatec!

(ST ] S €naf; o,

‘vh,f e -7 - -y - - ' pas ‘ -
","UC‘G_) = oo T 3,06 inclas & th ’ ‘MCL“*:;" }

b) Determine area of Intluence Ger eachh Swmy

> SWMU B9 [y focated \Jh He Conber oF A
f'ed’qm_eu}ar ComeC!‘f:; ATrP/eme Perlane  amee
with dimeasions oF approsinmetely |93/ ¢ 145

* SWHML B2 A inkregits witer Trom g redk
concrete wasl/\vqck wH‘&\ d

Q/ar
‘mensions af QAppoX 45’)(/?/

Note i These dimensions ere Scaled off of (SACE
provided wti)ty plans.




CAF3 - APPENDIX T 43 S
PROJECT: WASTE MAwAGEMT UNMITNO, PACAHR - 75-0- ooz |

Environmental

Science & CALCULATED BY: T H/[- DATE: <F/2s B¢
Engineering, Inc.

3\ s owconr compy DENVER, COLORADO 80112 CHECKEP BY:OPVVV( DATE.: LHZ%/@@
SHEET < OF [,

< -
/

Oil loates Sepaater_Siziny Caleulation Sheet]

......... e A

o

Caloul mtf‘onug (Cén . m«e(c&,, .

ZX Co /Cvza'}a C{QS‘&V\ her m ;V\{Y/w@v\(\ﬂ mGPM Gr Swmys 9 and 31A
sr*\f Be%cwm{m:, G (e 0\? ]r\C(L«Qv\(Q -ﬁ;r cach Shmu CC@M%XM\A@,AD

Aree, o Tt lhicnce Sor SWmL G iy 130Y 145 "= 24 650 ?J‘r?

Avea o8 inVluence. G SWmML 32A & 45/x)8' = MZ
C'.> Calonl ote C/E’S!-C"p\ tern M uent ates in GPM

e C/ ‘V\_) /\/\\ L) #‘ t:?
A

(ol m b 170X (29, €50 £ 749 9a1/505 14 /o rin) = 3.1 gpm
CSemy Be7 A * 7o |
(Vb 1S4 Y %10 $42) 2.9¢ Gt A e ot = 26 ) qgpm

e

oo s i 5,

3) SQ(@C‘\ 0@6 f‘@.F)ac@wxu\%’ Mh{"}"&

A Swnu #g

: Tz& (GP(O%W,ML b T ?&V‘ Slmy #9 s « Starfeace
wletY to be r"e?)aoeci Witk €3 noniinal P?pe_, '

* The slope of the pipe is:

ihversr Tn“ Invev+ a'm"‘ — 4@6750/,_ 4Zq4 ﬁ/
- Mt ' — = L.006IH,
F:PQ lfvxjﬂ-\ 69'7_/ : /ﬁt

fete: Thase numbers e faken Sram USAcCE OVTcl‘,cI dfawings
e The d\‘scqurﬁe_, converted fo CFS (s Prest e

(799 gpm)( P’%ﬁggw " fosee)= [ FF <Fs

2 Sheets 20§ [t and 3 of b show Flow
Lapacities using tla existing §clia. pipe
and a sSuggested (0" d/a. prpe

Tle<e onclyses were perSormad with “ClowmasFe?
by ffaested Md-Lng,Inc. Us ing %amm{s Equnetion,




CAY 3 —~ Appendx T+ sSoLiP 5
Environmental PROJECT: (WASTE MAMAGEMLNT LMISNO. DACAGZ-75-D-c662

Science & CALCULATED BY: J¢L_ DATE: —7/25/9¢C
Engineering, Inc.

DENVER, COLORADO 80112 CHECKED BY: p})ﬂ/\’\ DATE: L{}ZLJQ{,
SHEET 5 oF ((, o

Al (Untec SQPo.:wlfor“ S(?,fnf) Caleulot o SL%+.}

———
e

Ca lce ,g’ko\/\s (cam%,’m/td)zw

3) Se et 0(,06 Re,b)accwmﬂ' Dnits C:Wh'rzme.col
B) SwmL #2372 A

© The {1 s Photed Fiom Facilit onpe |
was cccij;uic;mlcz Cio&é@'fﬁ&.?g <jpr>:\ persenns

‘ T(/ug, C/c‘/w 0<: ‘{‘Lk c/e%fsvx $+o-rw\ lvo<s Ca/cu{c:/‘cal
”'47 bﬁ, 26 3;»/»

o Since 1+ is Tcratienal fo Honk '\'LH" CAFB- personne |
lowld be wasl\-‘v\‘ vehicles dc«r(ﬂ{j & 00y ~ [ he Storm
-"H«L tie ?}ows Witl hat e conb, Aed ) but tother ‘Hu\
?r'eaf'gr of; "'LL +wo C(ewﬁ L)) la(,. conS idesed .

onc lusions e

) Swmu #9
'RG_MQCJIY\ ‘Hfl‘!_S OUS with e« LsAcE Stean dard Strface /".—\/QJL
C‘ly'\d a4 "':OU’-}.'*"QC( %"c/ru V\owm’m:\ P.'PQ_ L\)mﬂfd PtSu[F T~
+§m,~ cmrﬁ L\?/cod(ncj ,OS': +la Qiccea$t Parl:’(nﬁ Strinctire C/un'r\S

10C vy~ v Storm?

.T(w. C‘%\’sfow +¢- r‘tgs/c.c{e., ‘HM._, 3’” P(pc_ (,‘);‘HA, IO” 5[@»’:‘[ Ia&,
made. by USAce,

2) SWMUS  J;32A,4%,Sland 57

* AYter TRview oF <eveval oif Liafer &pqmwl’or op+v’o"»-\s
(Sii 8;/%* jL f ’—‘3)) the MeTighe Pows- 355 -po-£4
| ayr < nS I A \
ere, et B s e ey aens
a) Frt all OSAce reguitements ay listed Thn G lue s,
b) Sw\allqs“i' oil water Se,Da‘rq'Lcsr” +Lq+ S PFchérfc.qu‘a:/
T by /MCTfjka,

C) Able te handle all PLOS replacement des{jv\ Elows
d) (ost cSFeetive
A}a‘"e.: Seg,_ ﬂnT?al«c. cut %lw.rfs ./2 +Lr0u§l« _/_L. o¥ _{_é_




[Drojaj( " Crc}F;)B Apfer\clf)c 29 '3}
Saliv (:.Jc:q‘e ManO Chtew |~
SUBJECT:Method of sizing OWS unit - EXAMPLE oNnLY On it i
Mo PACA4I_GS-D - 0002
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The following formula, with an explicit example should assist in this endeavor.
If local codes require different sizing criteria, they shall be deemed to govern.

Procedure for Sizing Model CWS
Oil/Water Separators

RPN, S

1. Step One:

Determine from figure 1 below the amount of rainfall in a given part of the United
States in inches per hour (1/hr) for the period {n years required to be considered.
Convert rainfall obtained in inches per hour to feet per hour (1/hr) by dividing
by twelve (12).

(1 A ONC -=OUR RAINFALL, IN INCNHC. Fia C_ ONC-HOUR RAINFALL, IN INCHES,
MIN:14 (XPCCTEDO ONCL IN 2 Y{ARS TO BL CXPECTLD ONCE IN 10 YCARS,

16 38 ) 34
ric B- ong-roun RAINFALL, IN INCHED, ric.D " ONL-HOUR RAINFALL, IN INCHES,
TO Bl ExXPECTELD ONCE IN S YEARS. TO BL EXPECTCD oONCE IN 23 YCARS.

FIG. 1INTENSITY EXPECTATION FOR ONE-HOUR RAINFALL.

MT 9ab C e
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Circular Channel Analysis & Design Mo A F -9 -D-ocoD
Solved with Manning’s Equation ; Slee - % 28 /6
b e —\\——-\_ﬁ\
Open Channel - Uniform flow
Worksheet Name: SWMU #9 STORM DRAIN
Comment: 100 yr - 1 hr storm Surface Inlet Capacity
Solve For Actual Depth
Given Input Data: _ 35“ ycwﬂmaj//g
Diameter.......... 0.67 ft -~
Slope............. 0.0061 ft/ft
Manning’s n....... 0.009 ~ Stee)
Discharge......... 1.77 cfs

Computed Results:

Worksheet does not have calculated results. ..

D;%l\afﬁﬁ QV G/Ei%?/c?h S‘/’O‘fw\ jre,cm"er“
Thom wi"\;-}' P’/y@. an L’awa//&,

Open Channel Flow Module, Version 3.42 (c) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Circular Channel Analysis & Design ol N - . o™ - .
Solved with Manning’s Equation | ’ﬁCA;;; ¥ﬁi;}, ool
Siee i- >

Open Channel - Uniform flow T

Worksheet Name: SWMU #9 STORM DRAIN
Comment: 100 yr - 1 hr storm Surface Inlet Capacity

Solve For Actual Depth

Given Input Data: _ i - dra
Diameter.......... 0.83 ft -~ 1o nawmc\
Slope............. 0.0061 ft/ft
Manning’s n....... 0.009 - Steel
Discharge......... 1.77 cts

Computed Results:

Depth............. 0.52 ft
Velocity.......... 4.92 fps

Flow Area......... 0.36 sf

Critical Depth.... 0.60 ft

Critical Slope.... 0.0042 ft/ft

Percent Full...... 63.05 %

Full Capacity..... 2.45 cfs

QMAX @.94D........ 2.63 cfs

Froude Number..... 1.30 (flow is Supercritical)

Open Channel Flow Module, Version 3.42 (c) 1991
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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TYPE

Qil-Water Separator Replacement Options

~ FEATURES

]

Underground | Double-Walled | Leak Detection Emulsiﬁedleomponentsi Maintenance | Construction

j
’,;
|

Gravity Coalescing OWS

lo

Hydro-

A1ghe.
RGF OWS
Ultracept*

RGF Water Recycling
TENCO-HYDRO

No
No

No
No

No
No

No

No
No

Yes
Yes

One

One, Two
Two

Three
Three

Low

Low
Medium**

High**
High**

Fiberglass

PVC
Steel

Non-Ferrous
Steel

ok

Note:

Does not come equipped with optional coalescing matrix

Requires electric power supply

Any system that is not commercially available for underground placement could
be designed for installation in an underground vault.
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DOUBLE-WALL OIL-WATER SEPARATORS

McTighe Industries. Inc. builds double-wall oil-water
separators for applications where secondary containment is
required and the capability to monitor the space between
the walls for the purpose of giving notice of a leak is
needed.

McTighe double-wall separators are available with
either UL Type 1 or UL Type II double wall construction.

UL TYPE 1

The UL Type I construction has a double wall intimate
wrap construction that will allow for fluid to pass
between the interstice. This interstitial space can
easily be monitored. Recommended methods of monitoring
may vary with different agenc1es, regulatory authorities
or codes.

The inner tank is constructed in strict accordance
with UL-58. Construction of the outer wrap is separate
from the inner wall, but intimate contact or face to face
lay up will occur. The outer wrap is welded to the inner
tank at the proper perimeter of the outer wrap, where the
two are joined to make the secondary containment
air/liquid tight. Separators are available with an outer
wrap from 300° up to a full 360° wrap. The outer wrap can
be protected from corrosion by the Sti-Ps System. All
Type I double wall tanks are built to UL-58
construction requirements.

UL TYPE II

The UL Type II construction has a two inch
circumferential space between the walls and a six inch
space between the heads of the innér and outer tank. This
annular space can easily be monitored. Recommended
methods of monitoring may vary with different agencies,
regulatory authorities or codes. Both the inner and outer
tank are bu1lt to UL-58 constructlon standards

TN

ELUTRON DOUBLE WALL

/ The Elutron unit has an interstitial space for S
j monitoring and this vessel is a jacketed underground tank
providing Type II (360 degrees) secondary containment and |
\ corrosion protection without the use of anodes or }
\ monitoring. The vessel carries a 30 year corrosion /

\_ warranty.
N

DW-1 REV 12/93



- o OIL-WATER SEPARATOR EQUIPMENT
y ) e
@pl % = STANDARD:
°] WANE , 7y UL LISTED OUTER 30@°SECONDARY CONTATNMENT
wh N4 1 | OL-WATER SEPARATOR JACKET
. =4 (4 X" 2 | 18° X 15 MANWAY
@,,_.__— N4 3 | 18* X 18° MANWAY EXTENSION & REMOVABLE COVER
4 | CORRUGATED PLATE SEPARATOR
9 5 | PARALLEL PLATE SEPARATOR
u @ 6 | NG 19 GAUGE SOLID PLATE o
n = 7 | IET, SCHED. 4@ STEEL PIPE W/ STD WT 90°SR WLD E.L
7 2 8 | OUTLET, SCHED. 4@ STERL PIFE un
I —H 9 | 150 LB ASA FF. SO WLD ALANGE
; 18 | SLUDGE BAFFALE
H 5 11 | 2 NPT, HALF COUPLING
G _ o 12 { 1.1/22 NAT. RLL COUPLING
G = H At- o= 13 | 2 oPRDNG W/ 2* PIPE
= = - ] :l; PETRO-PAX WITH RETRIEVER HANDLE
(8 Al 8] 28T AL
S|W | 7 | 2 NPT RULL COUPLING & PIPE FOR LEAK MONTTORDNG
<
oz |
B2 | | OPTIONAL
< (=]
= %? meAvaa_ SENSOR TYPE W/ 2 LONG
SAFE-PAK, INTERNALS ORCY
2 IIERMAL OL. PUMP SUCTION PIPE WO FIGTALS
23| TITPUP & MOTOR
24 | HORMALLY OPEN SHUTOFE VALVE (SEE NOTE NO. 8
25 | EXTENSTON STEM & TORQUE TUBE LEGTH
20 | ELECTRIC MOTOR ACTUATOR 128/0&/T
CONTRACTOR FURNISHED:
30 | 2 VENT PIPING (SEE NOTE No. 7)
31 | PUMP SUCTION & PIPING, GATE & CHECK VALVE
22 | 30 X 39" CORRUGATED METAL ENCLOSURE
33 | HEAVY DUTY GL COVER &
Y PAD
35 CONTROL
3 | OUTLET PIPE & FITTINGS
T | INLET PIFE & FITTINGS
. 3 | /7 CONDUIT, 4* PVC ACCESS PIPE_& WIRING
o 3 | 1177 BFL."VENT, RN (P SEPARATE FROM OTHER VENTS,
40 | HEAT TRACING FOR PUMP VOLUTE, SUCTION & DISCHARGE
2' LEAK MONITOR EXT. PIPE, FITTIN M SO0
4 - PIPE, FITTIRGS &, cover
. CUSTOMER _ APPROVAL: DATE
15)g- .
y ¥
"
o : UlSl PATENT NO: 4;04215 12
: : COATINGS: YES NO DESCRIPTION OF SYSTEM
5 PN INTERIOR — O O
: THIS GRAWING IS TYPICAL FOR GDNVERAL
Q wrull:u o COMMECTIONS.  ACTUAL EXTERIOR X 0O PLASTEERL
SECTION F-F Ziemin=w ereun w0~ ®
oR T | T T~y
AmAnCTEYS. OPTIONS
NOTES: sreeinc vt » FE. 000000 00OO
OF McTIGHE PROJECT mm.m
L R AT Ot oD B T A sblljrgf%k(’;‘ﬂk 26
- TDENT.
2, FOR INSTALLATION OF SEPARATOR IN AREAS HAVING HIGH WCTIGHE IN iy
WATER TABLE, CONSULT MANUFACTURER. DAKOTA 573G bl
3 SEPARATOR DISTALLED IN AREAS PERIOOICALLY SUBJECT To  JRPOSE FOR LABELED [wme
H3H VAR oA T AR M PLAGE ¢ it | e
UACKETED TANK
4 FLOW RATES SHOWN IN SCHEDULE ARE RANGES FROM ZERO by
TO THE VALUE DNDICATED AS A MAXIMUM | ] _-—— —r
. QL WATER, O OLY WATER DITERDG SEPARATOR MusT o =TS e I 1 McTighe Indusiries, Inc
FACILITATE PROPER OIL WATER SSPARATION HEWCE AL LM N| P |weiGHT| pAw. | | m;on
A ELEMENTS MUST BE CHEMICALLY TREATED TO NEGATE ;“V AR EEE WMAR
. mmmrmmmm CAEAERER Ny O~ WATER SEPARATOR
; & QI PMP MIST BE LOGATED WITHIN ITS LIMIT OF AVAILABLE - WITH mm”""n'gf:'},““’f”
Wggored SUCTION LIFT FRICTION SECONDARY CONTADNMENT
7. VENT PIPING MUST BE PER CODES GOVERNING INSTALLATION & Lt R | T
LE-PW-ELFCD JONE 8, 088 POWS-LF-1-B. | #




APPLICATIONS
TA-731

[o e o]

LN
||

Non-hazardous Area

il F,

Hazardous Area

Aboveground Fuel
Storage Tanks - Leak
Detection

B B

Underground Fuel
Storage Tank - High
Level Alarm

Liquid Level Alarms
High/Low - Float

TA-730 SERITES

. MONITORI

Our single channel TA-731 infrinsically
safe monitoring panel is the solution to
your simple tank monitoring needs.
Packaged in a secure 3R rated enclosure,
the TA-731 is designed to interface with a
variety of leak detection or overfill sensors.
Applications include refill alarm, overfill
alarm, high level or leak detection. This
cost-effective, solid state monitoring panel
offers many features not commonly found in
panels of this type, including:

* Intrinsically safe sensor circuit

* Auxiliary contact for remote alarm
or cutoft

* Field selectable operation of auxiliary
relay for cutoff mode or alarm mode

® Caution LED to warn when a fault

N G PANEL

Power and auxiliary contact wiring

Adjustable sound
level from 77 to 97 dB via
moveable horn shutter

Red LED indicates fault

condition is current

Yellow LED indicates fault
condition has occurred even
if fault has cleared itself

Green LED indicates panel
has power

Acknowledge button allows direct
alarm silencing

Test button allows alarm
activation and system testing

Intrinsically safe sensor wiring’

condifion has occurred and cleared itself

* long life, highly visible red, green and
yellow LED fault and normal operation
indicators

* Indoor or outdoor installation

* low cost

* High impact polycarbonate housing

* Small footprint design

* Easy to reach screw type wiring
terminals for secure connection and

easy installation

* Options for either normally open or
normally closed sensor contacts



TA-730 SERIES

S . MONITORING

PANEL

SPECIFICATIONS

Supply Voltage:

128 VAC + 10%,

-15%, 6.6 VA
maximum

Indicators:
Red, green and yellow
solid state LEDs

Audible Alarm:
Field adjustable from
77 t0 97 dB ot 2 ft.

~ Enclosure:
NEMA 3R polycarbon-
ate (6.25h X 3.25w
X 3.5d)

Sensor Circuit:
12 VDC .238 milli-amp

Terminals:
Size 6 pan head
screws with
captivated wire
clamping plate

Temperature:
-22°t0 150° F
ambient

Sensitivity:
0 - 26 K ohm
maximum specific
resistance

U.L. Listing:
Process control
equipment associated

apparatus
913)

Conduit Connections:
Sensor 3/4” NPT,
PVC, power 1/2” NPT,
metal

Auxiliary Contact:
SPDT, 10A @
120/240 VAC,

Resistive

Warrick Controls, Inc. » 4237 Normandy Court * Royal Oak, MI 48073 » Telephone: (810) 549-4900 ¢ Fax: (810) 549-4904

Caution: The TA-730 must be located in a
non-hazardous area.

OPERATION

The green LED will light when power is
applied to the unit. When the sensor
contact switches state {fault condition), the
audible alarm will activate and the red and
yellow LEDs will light. On pressing the
acknowledge push-button, the audible
alarm will silence and the yellow LED will
clear. The red LED will remain lit as long as
the fault condition is present. On correcting
the fault condition, the red LED will clear.

During those situations when the fault con-
dition occurs and corrects itself prior to
depressing the acknowledge button, the
audible alarm and red LED will automatical-
ly activate and clear, matching the fault
condition. However, the yellow LED will
remain lit fo indicate that the fault condition
had previously taken place. Pressing the
acknowledge button will clear the yellow
LED.

ORDERING
INFORMATION

TA731 XX

LA L

Optional Character
0 - No option

Interface Contact

A - N. O. dry contact
{Closes on fault)

B - N. C. dry contact
{Open on fault)

Number Of Channels

1- One channel

Monitoring Panel

Maximum Sensor Wire Run:

5000 feet based on 12 through 22
gauge wire

The model TA-731XO includes an onboard
selector switch to change the mode of oper-
ation of the auxiliary relay. When placed in
the cutoff mode, the relay mimics the red
LED. The relay will activate on fault condi-
tion and remain activated until the fault
condition has been cleared. Pressing the
acknowledge push-button will not reset the
auxiliary relay.

In the alarm mode, the relay mimics the
horn. The relay will activate on fault condi-
tion and will reset on pressing the acknowl-
edge push-button or clearing the fault con-
dition.

,_H_ Non-intrinsically
|— Safe Wiring
Metal
1|_210V;20 gj‘g I :'——{Conduit Hub
Grounded 4 Grounded
L1 L2 GNDNC C NO
Auxiliary Contacts

Contact Ratings:
10 AMP-120/240 VAC

10 AMP 30 VDC GND S1

| ]
[ l/ Intrinsically
Non-hazardous Area Safe Wiring

t——————1 UL Listed Seal Off Fitting [ E—

Hazardous Area
Class I, Groups A, B, C, D

Class [li, Division | ;w

Hazardous Locations

For further information on related
Warrick products, request the
following:

FOE Float: Bulletin 784

Mercury Floats: Form 230

Reed Style Floats: Bulletin 703

Leak Detection Sensors: Bulletin 716

Represented By:



for underground storage tanks
b

FUEL WATER
c1$ W1

Fi
DOUBLE WALL JPRODUCT LEVEL] DOUBLE WALL MONITORING
F1BERGLASS ALARM STEEL TANK PIPING suMp WELL
THREE WIRE SENSORS TWO WIRE SENSORS
Leak Detection Probe Assembly Piping Leak Detection Product Level Alarm Sensors

High'/ Low Alarm Sensor
Single Wall Piping .
Designed for 2" Sch. 40 monitoring
well.
Materials: chemical resistant plastic/
stainless steel
2 wire sensor

Designed for a 1.5" or 2" attached
access pipe or end cap opening
. Contains sensors to detect water (W)
g /or liquid hydrocarbon (H).
Materials: Chemical resistant

| i i Designed for 2" Sch. 40 monitoring well.
— P eticistainless steel. MategiaIS' chemical resistant lasst:lic/
wire length -- 16 ft. t : p
Ds;:-z 3 wire sensor stainless steel
DSP-15 2 wire sensor

Sump Alarm Double-Wall Piping

i 3/8" plastic tubing -- 25 ft.
i 2 wires per probe.

/i DWP-25 stainless steel probes.

!/ DFP-25 one shot hydrocarbon wax.

él 3 wires needed for field wiring.

NWP-25 DFP-25

For High or Low Level Alarms
Model FE1B1AXA *(1 Float)

For High or Low Level Alarms
Model FE1B1AXB *(2 Floats)

Designed for 1.5" or 2" attached ac-
cess pipe or end cap opening.
Detects presence of liquid (L) in

Good for Gasoline, Diesel, Fuel and
Liquids with specific gravity over .6.

; annular space. : Housing--NEMA 4 integrity, epoxy
’ Materials: Chemical resistant plastic/ DLP-2 Coated Aluminum
stainless steel. Mounting Connection Material: 2" NPT
Wire length -- 16 ft. Same sensor as liquid-only leak detec- Castlron
2 wire sensor tion. Suspended below customer conduit Rod Material: Galavanized Steel

box. Float Material: Buna - N/Brass stem




SERIES FOE

WARRICK
CONTROLS

Oil Water Separator Sensor

Applications

The FOE sensor is capable of detecting the
interface between water and clean liquids
that have a specific gravity ranging from 0.6
to 0.95. For level control in a potentially
explosive application, the FOE must be
interfaced with an intrinsically safe control
(Series 17,27,37,47,67). The float rod and
threaded base materials can be selected to suit
the liquid being controlled. Warrick has
standardized on stainless steel floats as they
have proven to perform best in oil water
separator applications.

Operation

SPST dry reed float switches are potted into
thefloat stem. The floats, which contain small
magnets, float on water and sink in liquids
lighter than water, such as oil. When the float
sinks, its reed switch will; open if the switch
is normally open, or close if the switch is
normally closed. (Normally closed switch
shown below}.

FLOAT STEM
t——— REED SWITCH
U +—— MAGNET
——— FLOAT
= — SNAP RING

Installation/Mechanical

Carefully insert the FOE through the Riser
pipe adapter. Use a pipe wrench on the base
of the housing assembly.

Caution: Do not use a pipe wrench on
the blue housing portion of the
assembly as this may cause damage.

Installation/Electrical

Intrinsically safe wiring must be kept separate
from non-intrinsically safe wiring. For
intrinsically safe wiring use 14-16 AWG type
MTW or THHN wire. For additional guidance
on “Hazardous Locations Installations” and
“Intrinsically Safe Devices”, consult ANSI/ISA
Standard RP-12-6 orNEC articles 500 through
516. All splices, conduit and wiring runs to
the FOE sensor should be suitable to prevent
moisture from entering the wiring
compartments. Failure to do so could result
in the system not operating properly. Flexible
liquid tight conduit is recommended for use
between the FOE housing and the junction
box in the manway.




SPECIFICATIONS:

HOUSING: EPOXY COATED DIE CAST

ALUMINUM, NEMA 4 INTEGRITY 1/2°-14 NPT — E — HOUSING

HOUSING GASKETS: SPONGE RUBBER

|

THREAD SIZE: 2"- 11 1/2 NPT

FLOAT SIZE: 1" X 1.5" dia. l l 12"

PRESSURE: 125 psig.

TEMPERATURE: 240°F L4
SPECIFIC GRAVITY: 0.6 STANDARD ACTIVATION

0.93 INTERFACE 3.5" MIN.

OTHER SPECIFIC GRAVITIES: I ,
CONSULT FACTORY

MATERIALS: SEE ORDERING L3
INFORMATION ACTIVATION
WIRE COLOR CODE:

— 2" NPT FITTING

ref.

FLOAT ROD

— COUPLING

FLOAT STEM

L1 - RED 1
L2 - YELLOW L2

L3 - BLUE ACTIVATION
L4 - BROWN . 1

L1
ACTIVATION

1

ORDERING INFORMATION:

*REPEAT FOR ALL FLOATS
L1 *L2 *L3 *L4q

FOE - - - - -

**CUSTOM

D - FOUR

BRASS STEM

SERIES FOE FLOAT SENSOR

SPECIFIC GRAVITY

—— *CONFIGURATION: A - NORMALLY OPEN (0.6 SGJ),

B - NORMALLY CLOSED (0.6 SG),

D - NORMALLY OPEN INTERFACE {0.93 SG],

E - NORMALLY CLOSED INTERFACE {0.93 SG),

F - NORMALLY OPEN CUSTOM* *

G - NORMALLY CLOSED CUSTOM**
*ACTIVATION LEVEL: INCHES {1.5 " MIN. BETWEEN FLOATS)
NUMBER OF FLOATS: A - ONE, B - TWO, C- THREE,

MATERIAL: 1 - CAST IRON FITTING, GALVANIZED ROD,

2 - ALL BRASS CONSTRUCTION,
3 - ALL STAINLESS CONSTRUCTION

2/94 4237 Normandy Ct. Royal Oak, Ml. 48073 Telephone:

810/545-2512 Printed in U.S.A.
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Swmu’s R Packaged
NN e e N T Sewage System

"Cleed 2 0§ 2
SWWO0511AC

L
, f 22™ i
APPLICATIONS SPECIFICATIONS } ’_ I 18 ,
« Forhome, rural water districts, « Motor f , ——
f\a;rks, utilities, farms and industries ¥a HP, 115V, 1 PH, 1550 RPM, lﬂ I T
+Waste water with 20" power cord. | 10m"
« Sewage lift station Built in overload protection ~ _+_
« Anywhere waste or drainage must Max amps: 13.0 — —&DIA:
be disposed of quickly, quietly and « Pump :
efficiently Capacities: up to 70 GPM 2 ’- K
Tatal Head: up to 18’
Factory preset mercury float
“....FEATURES switch with piggy-back plug.
2" maximum solids handling
Fully assembled at factory for capability
simplified handliing and easy ~ «Basin v { JJ
installation. 4" inlet connection — —————
Torque stops located in tank base Height: 30 I . |
for stability of the installed pump. Width: 22° 16
Full vortex design impeller. Weight: 46 Ibs.
Piggy-back plug design allows for 30 gal. basin capacity
automatic or manual operation of
pump. : - METERSFEETL 1 T | R :' © 1 SIZE. 2" Solids
Capable of running dry without RN RN ! P4l RpM- 1550
damage to components. IR | L : g L LT MRS
Pump ratings are within the motor o =t il : s e e
manufacturer's recommended working 20— i , AR T ‘
limits, can be operated continuously ~——— T | i ' C T
without damage. s i TS -
3 | Wl e .
Q 4 11 i 1 e i ! V1 ]
ASSEMBLED COMPONENTS ; f } . s~ N N WY IO -
* WWO511AC, %2 HP, 2" solids 8 gl e witad BE R RN RS BN BREE N‘: EEE R
handling pump. = A T : .
« A2-9F mercury tilt switch with 20° ) o S I O S P ? e~
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