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Introduction
SCS Engineers (SCS) has prepared this report of the demolition and remediation of the small
arms firing range (SAFR) at the referenced facility. During the months of August and September
2002, SCS supervised remediation of the abandoned SAFR in the basement of Building 105 at
the Federal Complex located at 4300 Goodfellow, St. Louis, Missouri. The activities performed
consist of demolition and removal of material associated with the firing range, cleaning the
designated firing range area, and containerization of generated waste streams. The procedures
generally followed the GSA Environmental Management Technical Guide for maintaining
Indoor Firing Ranges. This report summarizes activities conducted and includes documentation
supporting:
-

-

Laboratory testing of samples collected before remediation.
Results of laboratory testing of wastes generated and manifests of
wastes that were removed and disposed off-site.
Permit application and permit necessary to dispose of filtered
water generated during final decontamination into the City sanitary
sewer system
Notes and photographs documenting remediation.

Purpose
Small arms firing ranges are those ranges accepting 50 caliber or smaller ammunition. The firing
range at Goodfellow was reportedly used for ammunition less than 50 caliber. SAFRs may
contain lead, antimony, copper, zinc, arsenic, and polycyclic aromatic hydrocarbons (PAHs)
from nonexploding (nonenergetic) bullets and fragments, bullet jackets, and related sporting
material (e.g., clay targets); however, lead is the primary risk driver and was thereby the focus of
this remediation.
Lead has documented impacts on human health, particularly for children. There are many
mechanisms for exposure to lead, including drinking lead-contaminated groundwater, ingesting
lead-contaminated soil or sediment, or inhaling airborne particles of lead. Lead dissolution and
migration to groundwater or through aerially (windblown) or hydraulically (erosion and
deposition) dispersed particles can cause exposure and result in elevated levels of lead in the
blood of humans and wildlife and may ultimately impact beneficial future land use.
Remediation of the Goodfellow SAFR was not preformed in response to a risk assessment that
established a completed pathway for lead exposure; rather, it was performed instead of a risk
assessment.
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Pre-remediation Sampling
Prior to commencing remediation, a composite sample of bullet pit sand inside the SAFR was
obtained and submitted to Peoria Disposal Company (PDC) Laboratories in Peoria, Illinois for
hazardous waste profiling. A sample of the wood frame was collected and submitted to AM
Labs for hazardous waste profiling. The bullet pit sand and wood framing sample were collected
near the floor. These samples were used to profile the sand and some of the wood framing as
hazardous waste since results indicated lead concentrations exceeded those allowed using the
toxicity characterization leaching procedure (TCLP). A copy of the laboratory reports are
included in Appendix A.
Additional pre-remediation baseline samples were obtained by wipe sampling the concrete
columns in and near the firing range and submitted for analysis for lead to Severn Trent
Laboratories in Chicago, Illinois. Each wipe sample was collected using a wipe wetted with
nitric acid to facilitate sampling and used as a preservative for the sample in shipment. Each
wipe represents a sampling area of approximately 100 square centimeters. Results of this
sampling indicated the presence of lead and are summarized on Table 1. Copies of laboratory
reports are included in Appendix A. The results ranged from 0.015 milligrams (mg) per wipe in
LS-1, furthest from the firing range, to 0.72 mg/wipe in LS-3, nearest to the range.
Remediation Summary
The firing range consisted of two metal bullet pits containing sand, a wood frame support
structure, waste bullet pit sand, and miscellaneous wood, metal, and plastic debris. NPN
Environmental Engineers of Fenton, Missouri performed the remediation under SCS’ oversight
and coordination. Photographs were taken periodically that documented the progress of the
remediation from its beginning to its completion. Copies of select photos are included in
Appendix B.
The basement of Building105 is constructed of an extensive network of concrete columns, walls,
and floors. Access to the basement area is limited to a stairwell off the central building entrance.
Utilities that were used included: electricity provided by 120-volt receptacles on the concrete
columns, water supplied by a faucet located outside Building 105, and a sanitary sewer drain
sump. No other facility operations were ongoing within the basement area at the time of the
remediation. Access to the basement area was restricted to necessary and authorized persons
involved in the remediation efforts during the project.
The area of isolation for the firing range demolition and remediation consisted of approximately
3600 square feet of containment extending to the nearest column outside the bullet pit to the
southern end of the building. The containment area was extended to the south to facilitate access
to a ventilation fan opening to allow for removal of demolition materials and waste streams. The
enclosed containment area was established by installing temporary floor-to-ceiling plastic
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sheeting walls. A negative pressure was applied to the containment’s interior by utilizing HEPA
air filtering devices exhausting filtered air to an adjacent area in the basement. Personnel
working inside the containment wore dust resistant coveralls and respirators fitted with filters
appropriate for demolition of lead containing materials.
Remediation activities included HEPA vacuuming wood, plastic debris, and metal prior to size
reduction and load-out for disposal as non-hazardous waste. Demolition activities included
removal, size reduction (using cutting torches and wood saws, as appropriate), and
containerization of firing range debris (various wood and plastic) and removal of bullet pit sand.
Bullet pit sand was removed from the range using a truck mounted vacuum with hopper. As
sand was removed, it filled the vacuum hopper that, when filled, periodically dumped into a
container approved for hazardous waste. Two (2) twenty - cubic yard roll-off boxes were used
for containerizing hazardous wastes (including bullet pit sand and wood framing that was
deemed hazardous due to its exposure either to lead bullets or bullet pit sand) generated from the
remediation activities.
After HEPA vacuuming, the metal backstop of the bullet pit was reduced in size using a cutting
torch and recycled off-site. The remaining wood structure was HEPA vacuumed prior to being
reduced in size using a wood saw. The vacuumed pieces of the wood structure were disposed as
non-hazardous waste.
Upon removal of firing range materials, the concrete ceilings, walls, and floors within the
containment area were washed with one pass of a 3000-psi pressure washer. All rinsate from
pressure washing was captured, prefiltered through a 50-micron filter, and containerized for
waste stream profiling.
Waste Disposal
All hazardous wastes removed from the SAFR were containerized and manifested for disposal to
Peoria Disposal Company (PDC) # 1 Landfill in Peoria, Illinois. Approximately thirty (30) cubic
yards of hazardous waste including bullet pit sand and debris, water rinsate filters and stained
wood were manifested as hazardous waste. Approximately forty (40) cubic yards of
nonhazardous wastes including non-stained wood and various plastics were disposed at Waste
Management’s Milam Landfill in East St. Louis, Illinois. In keeping with PDC’s terms for waste
handling, all waste profiled as hazardous was reduced in size to less than 3 feet prior to load-out.
Bullet pit metal that formed the backstop was recycled at a local metal recycling facility,
Grossman Iron and Metal of St. Louis, Missouri. Copies of hazardous waste manifests are
included in Appendix C.
Results of the rinsate water are summarized in Table 2. These results indicate the rinsate water
quality prior to further filtration using a 0.5 micron filter just prior to discharge into the City
sanitary sewer. Approximately 750 gallons of rinsate was generated by the pressure washing
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activity. A copy of the permit issued by the City of St. Louis’ Metropolitan Sewer District is
included in Appendix D.
Post-remediation Sampling
Upon the completion of the remediation, confirmation wipe samples of selected surfaces in and
near the range were collected. Results of this sampling indicated the remediation was successful
in mitigating the presence of lead on the columns in the immediate vicinity of the SAFR. These
results are included in Table 1 to provide easy comparison to the pre-remediation sampling
results. The results ranged from 0.017 mg per wipe in 105DCSWS1taken immediately adjacent
to the range at pillar C-42 to 38 mg/wipe in 105DCSWS2 collected from the concrete floor
within the footprint of the former range. Each wipe sample was collected in the same manner as
those collected prior to remediation.
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