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SECTION 1 

PROJECT DESCRIPTION 

This pilot study work plan describes the methods that will be employed to assess the feasibility of 

promoting the in-situ bioremediation of chlorinated aliphatic hydrocarbons (CAHs, commonly 

referred to as chlorinated solvents) in groundwater using permeable biowalls at the Ash Landfill, 

Seneca Army Depot Activity (SEDA), Romulus, NY (Figures 1-1 and 1-2).   

According to the Record of Decision (ROD) for this site, groundwater plume migration will be 

controlled by installing three in situ permeable barrier walls (Parsons, 2005).  This pilot study is being 

performed to support the use of mulch within these walls to effectively control migration of 

groundwater contaminants at the site.  Previous treatability testing supported the use of permeable 

barrier walls using iron filings, and a zero valent iron (ZVI) wall is currently providing some 

migration control at the site.  In the interest of identifying a medium that will optimize cost 

effectiveness, a different treatment medium is being pursued for the full scale implementation of 

migration control.  Permeable biowalls using mulch and sand are being developed as cost effective 

alternatives to other remedial technologies such as ZVI walls.  To date, permeable biowalls have been 

installed by the Air Force at Offutt Air Force Base (AFB), Nebraska; Altus AFB, Oklahoma; Dover 

AFB, Delaware; and F.E. Warren AFB, Wyoming.  Because this technology has been tested at other 

sites, a pilot study, rather than a bench scale study is deemed appropriate.  Execution of a pilot-scale 

study will allow for more rapid design and implementation of a full-scale system at the site.  As it is 

in the Army’s interest to transfer this property within the next 18 months, the schedule of this study 

and full-scale implementation is critical. 

1.1 SCOPE OF WORK 

The objective of this pilot study is to demonstrate whether mulch is essentially as effective as iron as 

a medium within a passive permeable wall in treating CAHs in shallow groundwater at the Ash 

Landfill.  In addition, the pilot study will evaluate the constructability of a full-scale system.  During 

this pilot study, two biowalls will be installed in series within close proximity to assess the 

effectiveness of a single wall and two walls in series.  In addition, vegetable oil will be applied to the 

mulch in the upgradient wall to assess the ability of this amendment to degrade CAHs.  Additional 

discussion of the biowall configuration and installation is provided in Section 4.3.  Activities 

associated with this project include the following: 

• Installation of two 150-foot long, 3.0-foot wide, and approximately 15-foot deep (to competent 

bedrock) permeable biowalls using conventional excavation methods; 
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• Installation and monitoring of up to 12 groundwater monitoring wells using hollow-stem augur 

(HSA) drilling technology; 

• Baseline sampling of the biowall groundwater sampling network immediately following 

installation of the biowall; 

• Performance monitoring of the biowall monthly for five months after installation; and  

• Preparation of a report describing the biowall system construction and results of performance 

monitoring and providing recommendations regarding use of this remedial approach in a full-

scale system. 

The materials and methodologies that will be employed to accomplish these activities are described in 

subsequent sections of this work plan.   

The work performed under this pilot study will conform to guidance provided in the following 

documents: 

• Air Force Center for Environmental Excellence (AFCEE) Model Field Sampling Plan, 

Version 1.2 (AFCEE, 2002). 

• AFCEE Quality Assurance Project Plan, Version 3.1 (AFCEE, 2001). 

• Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in 

Groundwater (USEPA, 1998). 

• Draft SEDA Sampling and Analysis Plan (Parsons, 2005) 

These guidance documents are incorporated herein by reference.  Any exceptions to these guidance 

documents are detailed in this pilot study work plan. 

1.2 WORK PLAN ORGANIZATION 

This work plan consists of nine sections, including this project description, and an appendix.  Section 

2 provides an overview of the treatment technology for enhanced bioremediation of CAHs using 

permeable mulch biowalls.  Section 3 defines the test objectives of this pilot study.  Section 4 

describes system design and installation.  Section 5 provides a sampling and analysis plan (SAP) 

describing the procedures and protocols to be followed for data collection, and the data management 

and quality assurance/quality control (QA/QC) measures to be used during this project.  Section 6 

describes data analysis and interpretation, and reporting deliverables.  Section 7 provides a list of 

AFCEE, SEDA, and Parsons project team members.  Section 8 outlines the project schedule, and 

Section 9 contains reference citations used in preparing this document.  The appendix contains copies 

of field forms and methods. 
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1.3 SITE BACKGROUND 
 
1.3.1 Site Location  

The SEDA is a former military facility, constructed in 1941, that has been undergoing Base 

Realignment and Closure (BRAC) since 1995.  The depot is located approximately 40 miles south of 

Lake Ontario, near Romulus, New York as shown on Figures 1-1 and 1-2.   

The Ash Landfill Operable Unit is situated on an upland area along the western border of the SEDA.  

Beyond the depot's western boundary, on Smith Farm Road and along Route 96A, are farmland and 

residences.  A map identifying the location of the site on the depot is included as Figure 1-2.  The 

Ash Landfill Operable Unit is located within the area that has been designated for use as a 

conservation/recreational area.   

A site map of the Ash Landfill Operable Unit, identifying the locations of the Solid Waste 

Management Units (SWMUs), is provided as Figure 1-3.  The Ash Landfill Operable Unit is 

comprised of five SWMUs including: the Incinerator Cooling Water Pond (SEAD-3), the Ash 

Landfill (SEAD-6), the Non-Combustible Fill Landfill (NCFL) (SEAD-8), the Refuse Burning Pits 

(SEAD-14), and the Abandoned Solid Waste Incinerator Building (SEAD-15).  SEAD-14 is also 

known as the Debris Piles.  A groundwater plume that emanated from the northern corner of the Ash 

Landfill area is depicted on Figure 1-4.  The groundwater plume is shown following completion of a 

Non-Time Critical Removal Action (NTCRA) that was conducted by the Army in 1994-1995.  

Remediation of this groundwater plume is the focus of this pilot study. 

1.3.2 Site Geology/Hydrogeology 

The site is underlain by a broad north-to-south trending series of rock terraces covered by a mantle of 

glacial till.  As part of the Appalachian Plateau, the region is underlain by a tectonically undisturbed 

sequence of Paleozoic rocks consisting of shales, sandstones, conglomerates, limestones and 

dolostones.  At the Ash Landfill site, these rocks (the Ludlowville Formation) are characterized by 

gray, calcareous shales and mudstones and thin limestones with numerous zones of abundant 

invertebrate fossils.  Locally, the shale is soft, gray, and fissile.  Pleistocene age (Late Wisconsin age, 

20,000 years before present [bp]) till deposits overlie the shales, which have a thin (2 to 3 feet) 

weathered zone at the top.  The till matrix varies locally but generally consists of of unsorted silt, 

clay, sand, and gravel.  At the Ash Landfill Operable Unit, the thickness of the till generally ranges 

from 4 to 15 feet.  At the location of the biowalls, the thickness of the till and weathered shale is 

approximately 10 to 15 feet. 
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Groundwater is present in both the shallow till/weathered shale and in the deeper competent shale.  In 

both water-bearing units, the predominant direction of groundwater flow is to the west, toward 

Seneca Lake.  Based on the historical data, the wells at the Ash Landfill site exhibit rhythmic, 

seasonal water table and saturated thickness fluctuations.  The saturated interval is at its thinnest 

(generally between 1 and 3 feet thick) in the month of September and is the thickest (generally 

between 6 and 8.5 feet thick) between the months of December and March (Parsons ES, 1996).    

The average linear velocity of the groundwater in the till/weathered shale was calculated using the 

following parameters:  1)  an average hydraulic conductivity of 4.5 x 10-4 centimeters per second 

(cm/sec) (1.28 feet per day [ft/day]), 2) an estimated effective porosity of 15% (0.15) to 20% (0.20), 

and 3) a groundwater gradient of 1.95 x 10-2 foot per foot (ft/ft) (Parsons Engineering Science, Inc. 

[ES], 1994a).  The average linear velocity was calculated to 0.166 ft/day or 60.7 feet per year (ft/yr) 

at 15% effective porosity and 0.125 ft/day or 45.5 ft/yr at 20% effective porosity.  The actual velocity 

on-site may be locally influenced by more permeable zones possibly associated with differences in 

the actual porosity of the till/weathered shale.   

The average linear velocity of the groundwater in the competent shale was calculated using the 

following parameters:  1) an average hydraulic conductivity of 3.73 x 10-5 cm/sec (0.106 ft/day), 2) an 

estimated effective porosity of 6.75% (0.0675), and 3) a groundwater gradient of 2.5 x 10-2 ft/ft.  An 

average linear velocity of 3.9 x 10-2 ft/day or 14.3 ft/yr was calculated for the competent shale.   

1.3.3. Site History 

Since its inception in 1941, SEDA's primary mission had been the receipt, storage, maintenance, and 

supply of military items.  The SEDA was proposed for the National Priority List (NPL) in July 1989.  

In August 1990, SEDA was finalized and listed in Group 14 on the Federal Section of the NPL.  The 

Environmental Protection Agency (EPA), New York State Department of Conservation (NYSDEC), 

and the Army entered into an agreement, called the Federal Facility Agreement (FFA), also known as 

the Interagency Agreement (IAG).  This agreement determined that future investigations were to be 

based on Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

guidelines.  The Resource Conservation and Recovery Act (RCRA) was considered to be an 

Applicable or Relevant and Appropriate Requirement (ARAR) pursuant to Section 121 of CERCLA.  

In October 1995, SEDA was designated as a facility to be closed under the provisions of the BRAC 

process. 

Prior to the development of the Ash Landfill site, the land in this area was used for farming.  From 

1941 (the date SEDA was constructed) to 1974, uncontaminated trash was burned in a series of burn 
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pits near the abandoned incinerator building (Building 2207).  According to a U.S. Army 

Environmental Hygiene Agency (USAEHA) Interim Final Report, Groundwater Contamination 

Survey No. 38-26-0868-88 (July 1987), the ash from the refuse burning pits was buried in the Ash 

Landfill (SEAD-6) from 1941 until the late 1950's or early 1960's. 

The incinerator was built in 1974.  Between 1974 and 1979, materials intended for disposal were 

transported to the incinerator.  Nearly all of the approximately 18 tons of refuse generated per week 

on the depot were incinerated.  The source for the refuse was domestic waste from depot activities 

and family housing.  Large items that could not be burned were disposed of at the NCFL (SEAD-8).  

The NCFL has an area of approximately two acres and is located southeast of the incinerator building 

(immediately south of the SEDA railroad line).  The NCFL was used as a disposal site for non-

combustible materials, including construction debris, from 1969 until 1977.  

Ash and other residue from the incinerator were temporarily disposed in an unlined cooling pond 

immediately north of the incinerator building. The cooling pond consisted of an unlined depression 

approximately 50 feet in diameter and approximately 6 to 8 feet deep.  When the pond filled, the fly 

ash and residues were removed, transported, and buried in the adjacent ash landfill east of the cooling 

pond.  The refuse was dumped in piles and occasionally spread and compacted.  No daily or final 

cover was applied during operation.  The active area of the Ash Landfill extended at least 500 feet 

north of the incinerator building, near a bend in a dirt road, based on an undated aerial photograph of 

the incinerator during operation.  A fire destroyed the incinerator on May 8, 1979, and the landfill 

was subsequently closed.  The landfill was apparently covered with native soils of various thicknesses 

but has not been closed with an engineered cover or cap.  Other areas on the site were used for a 

grease pit and burning of debris. 

An RI/FS investigation was completed in 1996.  A Non-Time Critical Removal Action (NTCRA), 

also known as an Interim Removal Measure (IRM), was conducted by the Army between August 

1994 and June 1995, under the requirements of the CERCLA, as amended.  This source removal 

action involved the excavation of 63,000 cubic yards of soil and treatment using Low Temperature 

Thermal Desorption.  The surface area involved approximately 1.5 acres.   

The IRM thermal treatment project provided a positive benefit for the long-term remedial action by 

eliminating continued leaching of VOCs into groundwater and preventing further exposure to humans 

and wildlife.  In the several years that have passed since the IRM, the positive benefits of the IRM 

have been observed as the concentration of groundwater in this area has decreased over 100-fold. 
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A ZVI treatability study was performed between 1998 and 2001 and showed that the permeable wall 

would degrade chlorinated ethenes to below NYSDEC Class GA standards if sufficient reaction time 

is allowed.  A ROD for this site was subsequently issued in February 2005 and included the use of 

permeable walls as migration control for the groundwater contamination on site.   

1.3.4 Groundwater Use 

The site groundwater is classified as Class GA by NYSDEC, which means that it is designated as a 

suitable source of potable water, as is almost all groundwater in the State of New York.  Seneca Lake, 

which is west of the site, is a source of drinking water for SEDA and many surrounding communities.  

A more comprehensive description of the site is presented in the Remedial Investigation (RI) Report 

(Parsons ES, 1994). 

Regionally, four distinct hydrologic units have been identified within Seneca County (Mozola A.J., 

1951).  These include two distinct shale formations, a series of limestone units, and unconsolidated 

Pleistocene-age glacial drift.  Overall, the groundwater in the county is very hard, and therefore the 

quality is minimally acceptable for use as potable water.  There are no public water supply wells with a 

one-mile radius of the site.  Approximately 95% of the wells in the county are used for domestic or farm 

supply and the average daily withdrawal is approximately 500 gallons, an average rate of 0.35 gallons 

per minute (gpm).  About five percent of the wells in the county are used for commercial, industrial, or 

municipal purposes.  Seneca Falls and Waterloo, the two largest communities in the county, are in the 

hydrogeologic region that is most favorable for the development of a groundwater supply.  However, 

because the hardness of the groundwater is objectionable to the industrial and commercial 

establishments operating within the villages, both villages utilize surface water (Cayuga Lake and 

Seneca River, respectively) as their municipal supplies.  The villages of Ovid and Interlaken, both of 

which are without substantial industrial establishments, utilize groundwater as their public water supply.  

Ovid obtains its supply from two shallow gravel-packed wells, and Interlaken is served by a developed 

seepage-spring area.  The nearest off-site well to the Ash Landfill is a house located approximately 

2,400 feet west of the landfill on West Smith Farm Road.   
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SECTION 2 

TECHNOLOGY DESCRIPTION 

2.1 ENHANCED ANAEROBIC BIOREMEDIATION OF CHLORINATED SOLVENTS 

Enhanced anaerobic bioremediation can be an effective method of degrading various forms of CAHs 

(chlorinated solvents) dissolved in groundwater.  When anaerobic degradation of CAHs occurs 

naturally, it is considered a component of natural attenuation.  Unfortunately, monitored natural 

attenuation (MNA) alone may not be sufficient to achieve remedial objectives in a timely manner at 

many sites contaminated with CAHs.  The addition of an organic substrate to an aquifer has the 

potential to stimulate microbial growth and development, creating an anaerobic environment which 

may greatly enhance rates of anaerobic biodegradation.  Therefore, a variety of organic substrates 

have been applied to the subsurface to promote anaerobic biodegradation of CAHs to innocuous end 

products. 

Advantages of enhanced anaerobic bioremediation include complete mineralization of the 

contaminants in situ with little impact on infrastructure or the need for secondary treatment trains.  

Enhanced bioremediation can generally be implemented at relatively low cost compared to more 

active remedial systems (e.g., groundwater extraction, air sparging, permeable reactive iron barriers, 

or chemical oxidation).  

Biodegradation of an organic substrate depletes the aquifer of dissolved oxygen (DO) and lowers the 

oxidation-reduction potential (ORP), thereby stimulating conditions conducive to anaerobic 

biodegradation processes.  After the DO is consumed, anaerobic microorganisms typically use native 

electron acceptors (as available) in the following order of preference: nitrate, manganese oxides, 

ferric iron hydroxides and oxyhydroxides, sulfate, and finally carbon dioxide.  Evaluation of the 

distribution of these electron acceptors can provide evidence of where and how biodegradation of 

CAHs may occur.  Reductive dechlorination has been demonstrated under nitrate-, iron-, and sulfate-

reducing conditions, but the most rapid biodegradation rates, affecting the widest range of CAHs, 

occur under methanogenic conditions (Bouwer, 1994). 

Anaerobic reductive dechlorination is the degradation process targeted by enhanced anaerobic 

bioremediation.  Three general reactions may degrade CAHs by reductive dechlorination and include 

the following:  

• Direct Anaerobic Reductive Dechlorination is a biological reaction in which bacteria gain 

energy and grow as one or more chlorine atoms on a CAH molecule are replaced with 
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hydrogen in an anaerobic environment.  In this reaction, the chlorinated compound serves as 

the electron acceptor, and it appears that hydrogen serves as the direct electron donor.  

Hydrogen used in this reaction is typically supplied by fermentation of organic substrates.  

This reaction may also be referred to as halorespiration or dehalorespiration (USEPA, 2000a). 

• Cometabolic Anaerobic Reductive Dechlorination is a reaction in which a chlorinated 

compound is reduced by a non-specific enzyme or co-factor produced during microbial 

metabolism of another compound (i.e., the primary substrate) in an anaerobic environment.  

By definition, cometabolism of the chlorinated compound does not yield any energy or growth 

benefit for the microbe mediating the reaction (USEPA, 2000a).  For the cometabolic process 

to be sustained, sufficient primary substrate is required to support growth of the transforming 

microorganisms. 

• Abiotic Reductive Dechlorination is a chemical degradation reaction, not associated with 

biological activity, in which a chlorinated hydrocarbon is reduced by a reactive compound.  

Addition of an organic substrate and creation of an anaerobic environment may create reactive 

compounds, such as metal sulfides, that can degrade CAHs (e.g., Butler and Hayes, 1999; Lee 

and Batchelor, 2002).  In this case, substrate addition may indirectly cause and sustain abiotic 

reductive dechlorination. 

In practice, it may not be possible to distinguish among these three different reactions at the field 

scale; all three reactions may be occurring.  Enhanced bioremediation applications to date have 

targeted biotic dechlorination processes.  As used in this document, anaerobic dechlorination 

includes the biotic processes of direct and cometabolic anaerobic reductive dechlorination and abiotic 

reductive dechlorination.  

In general, biotic anaerobic reductive dechlorination occurs by sequential removal of chlorine atoms.  

The most thoroughly studied anaerobic dechlorination pathway is the degradation of 

tetrachloroethene (PCE) to trichloroethene (TCE) to cis- and trans-dichloroethene (DCE) to vinyl 

chloride (VC), and finally to ethene.  Sequential transformation from PCE to TCE to the DCE 

isomers (cis-DCE or trans-DCE) to VC to ethene is illustrated on Figure 2-1.  Note that in highly 

reducing conditions, ethene may be further reduced to ethane. 
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Figure 2-1 Sequential Reduction of PCE to Ethene by Anaerobic Reductive Dechlorination  

 

In this reaction, hydrogen is the electron donor, which is oxidized.  The chlorinated ethene molecule 

is the electron acceptor, which is reduced.  While other fermentation products (e.g., acetate) may 

serve as an electron donor, hydrogen appears to be the most important electron donor for anaerobic 

dechlorination of CAHs (Maymo-Gatell et al., 1997; Fennell and Gossett, 1998). 

Anaerobic dechlorination of CAHs depends on many environmental factors (e.g., anaerobic 

conditions, presence of fermentable substrates, and appropriate microbial populations).  Adding an 

organic substrate to the subsurface provides organic carbon that can be fermented to produce 

hydrogen, which may directly or indirectly stimulate anaerobic dechlorination reactions. 

Biodegradation of the organic substrate produces metabolic acids, primarily lactic, propionic, butyric, 

and acetic acids.  Fermentation of these low-molecular-weight acids produces molecular hydrogen 

(H2), which is the primary electron donor used by microorganisms for reductive dechlorination of 

CAHs.   

The most common approach utilized to date to stimulate reductive dechlorination has been addition of 

a carbon source dissolved in groundwater.  This approach may prove effective in some applications, 

but in many cases may have difficulty competing with pump-and-treat remedial systems because 

some commonly-used carbon sources become exhausted in the subsurface relatively rapidly and must 

be periodically re-injected.  Other approaches involving the emplacement of slowly-soluble and solid 

materials (e.g., mulch and compost) also are promising.  This approach involves the emplacement of a 

slow-release carbon source which acts to stimulate anaerobic reductive dechlorination for many years. 

2.2 PERMEABLE BIOWALLS 

For this project, a mulch mixture will be emplaced as a solid slow-release carbon source in a one-time 

event by placing it in an excavated trench.  The mulch will be emplaced in a contiguous wall by 

cutting a vertical trench and backfilling with the mulch/sand mixture.  The use of permeable walls has 
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been studied at this site as an effective method of introducing a substrate to a generally low-

permeability, heterogenous formation in an effort to destroy contaminants in groundwater.  A 

treatability test was conducted in 1998-2001 using ZVI in a permeable reactive wall; the ZVI was 

shown to successfully decrease concentrations of chlorinated solvents in the groundwater.  Permeable 

walls have been identified as a component of groundwater contaminant migration control at the Ash 

Landfill in the ROD.  In an effort to maximize cost effectiveness, mulch, a relatively inexpensive 

substrate, is being considered for use with a permeable wall at this site.  To date, the Air Force has 

installed permeable (mulch) biowalls at Offutt AFB, Nebraska; Altus AFB, Oklahoma; Dover AFB, 

Delaware; and F.E. Warren AFB, Wyoming.   

Degradation of chlorinated ethenes at these sites occurs primarily by anaerobic reductive 

dechlorination, but may also occur by other processes including anaerobic oxidation or abiotic 

degradation by reactive metal-sulfides.  Humic acids in the mulch and compost mixtures may also 

serve as electron acceptors in energy-yielding oxidation of cis-DCE under anaerobic conditions 

(Bradley and Chappelle, 1998). 

Advantages related to use of mulch biowalls include: 

• Effective for shallow groundwater plumes in very low to moderate permeability or highly 

heterogeneous formations.  The continuity of the trench eliminates the potential for 

contaminant bypass problems due to preferential flow paths or inadequate delivery of 

substrate via injection wells. 

• Trenches can be modified to include wells or perforated pipe for addition of liquid substrates 

to supplement carbon loading, if necessary.  In addition, the relatively small treatment volume 

of the trench (relative to other substrate configurations) makes biowall systems ideal 

candidates for inoculation with bioaugmentation cultures, if necessary. 

Limitations of mulch biowalls include: 

• The depth that can be trenched in a practical and cost-effective manner is limited to 

approximately 35 feet below ground surface (bgs).  Excavation of a bench for the trenching 

equipment may provide for an additional 8 to 10 feet of depth. 

• Trenching may interfere with site infrastructure and utilities.  

• The contaminant retention time in the trench and substrate loading capacity (i.e., rate at which 

organic carbon is added to the groundwater passing through the trench) may be insufficient to 
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treat concentrations of CAHs in excess of 10 to 100 milligrams per liter (mg/L).  Use of wider 

trenches or multiple parallel trenches may be necessary to treat higher CAH concentrations. 

The site conditions at the Ash Landfill are such that the limitations described above do not preclude 

use of a permeable mulch biowall for this treatability study.  

2.3 PRELIMINARY ASSESSMENT FOR BIOREMEDIATION AT ASH LANDFILL 

Site-specific conditions and remedial objectives are evaluated in this work plan to determine if 

enhanced anaerobic bioremediation using a permeable mulch biowall is appropriate for the Ash 

Landfill.  An evaluation of chlorinated solvents in groundwater at the Ash Landfill indicates that TCE 

persists with varying amounts of partial dechlorination to cis-DCE and/or VC observed in some 

locations, and complete dechlorination to ethene observed in isolated locations.  The observation of 

intermediate degradation products suggests that the natural biodegradation of chlorinated solvents at 

the Ash Landfill is electron-donor (organic substrate) limited.  Construction of a permeable mulch 

biowall will enhance the anaerobic degradation of CAHs in shallow groundwater by overcoming the 

observed electron donor limitation.  For this treatability study, two types of organic carbon loading 

will be investigated at the field-scale.  The first type of organic carbon loading will be the 

emplacement of a mixture of partially composted mulch and sand into the saturated zone using an 

excavator to open a trench and a front-end loader to push the backfill mix into the open trench.  The 

second type of organic loading will be similar to the first, except that the mulch will be coated with 

food-grade vegetable oil prior to mixing with sand and inserting into the ground.  It is anticipated that 

both backfill mixtures will provide sufficient organic substrate to drive anaerobic dechlorination for 

several years.  The goal of applying a vegetable oil coating to the mulch in one trench is to evaluate 

whether this additional carbon loading provides a measurable increase in 1) the short-term magnitude 

of dissolved organic carbon released to the subsurface and 2) the longevity of performance 

effectiveness of the biowall over time. 

As described in Section 1.3.2, the subsurface soils in the Ash Landfill pilot study area consist of gray, 

calcareous shales and mudstones and thin limestones.  Pleistocene age (Late Wisconsin age, 20,000 

years bp) till deposits overlie the shales, which have a thin (2 to 3 feet) weathered zone at the top.  

The till matrix varies locally but generally consists of unsorted silt, clay, sand, and gravel.  The soils 

at the site contain varying amounts of inorganic clays, inorganic silts, and silty sands.  At the Ash 

Landfill Operable Unit, the thickness of the till generally ranges from 4 to 15 feet.  At the location of 

the biowalls, the thickness of the till and weathered shale is approximately 10 to 14 feet.  This depth 

is within the depth obtainable by conventional excavation equipment and the bottom of the biowall 

will be “keyed” into the competent bedrock to mitigate the potential for contaminant bypass. 
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The average groundwater velocity at the study area was estimated to be approximately 61 ft/yr 

(Section 1.3.2) but may be locally influenced by more permeable zones possibly associated with 

differences in the actual porosity of the till/weathered shale.  Based on an average groundwater 

velocity of 0.16 ft/day, the residence time for groundwater within a 3.0-foot wide biowall would be 

approximately 18 to 19 days, not accounting for differences in the effective porosity of the formation 

versus the biowall material. 

Given current knowledge of site-specific geochemical characteristics, hydrogeological conditions, 

distribution of CAHs, and ability of conventional trenching equipment to open a trench through the 

overburden and down to the competent shale, the proposed approach of using an excavator and front-

end loader to install permeable barriers containing a mulch/sand backfill at the Ash Landfill is 

deemed feasible and appropriate.  In addition, there are no known or apparent site conditions that 

would limit the technical effectiveness of using biowall technology for treating TCE and its 

intermediate degradation products at this site.  
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SECTION 3 

TEST OBJECTIVES 

The objectives of this pilot study can be broken into two main categories: 1) assessment of 

technology treatment effectiveness and 2) evaluation of the constructability of the proposed full-scale 

remedy.  This section describes specific objectives and goals for evaluating technology treatment 

effectiveness for this site. 

The primary treatment objective of the proposed pilot study is to assess how well permeable walls 

filled with a mulch mixture (i.e., a biowall) enhance in-situ bioremediation of CAHs in groundwater 

at the Ash Landfill.  One way to evaluate the effectiveness of each pilot study biowall is to compare 

the performance of the biowalls with previously-obtained results of a pilot study ZVI treatability 

study conducted at the site in 1998 and 1999 (Parsons, 2000).  Specifically, the pilot study is intended 

to demonstrate that the emplacement of mulch substrate in a biowall trench will enhance anaerobic 

degradation and reduce concentrations of CAHs within the pilot study treatment area such that levels 

protective of human health and the environment may be reached on site (Section 3.1).  Performance 

objectives have been developed to evaluate the ability of the mulch biowall to create geochemical 

conditions optimal for anaerobic dechlorination to occur, to increase rates of biodegradation, and to 

reduce concentrations of CAHs in groundwater (Section 3.2). 

3.1 SITE SPECIFIC CLEAN UP GOALS FOR GROUNDWATER 

According to the ROD for this site, the remedial action objectives for groundwater are the following: 

• Comply with New York State Class GA groundwater quality standards and federal Maximum 
Contaminant Levels (MCLs); 

• Reduce and improve non-carcinogenic and cancer risk levels for current and intended future 
receptors; and 

• Prevent exposure to off-site receptors through possible off-site migration of the VOC plume. 

Land use controls will be set in place until remedial action objectives are attained. 

Ambient Water Quality Standards (AWQS) have been established by the State of New York as 

published in the Division of Water Technical and Operational Guidance Series (TOGS), 1.1.1, Class 

GA Standards (June 1998).  Clean-up goals for chlorinated solvents in groundwater at the Ash 

Landfill are based on these standards and are listed in Table 3-1.   
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TABLE 3-1 CLEAN UP GOALS FOR GROUNDWATER 

Media Chemical of Concern Unit 
Cleanup 

Level 
Basis for 

Cleanup Level 
Groundwater trichloroethene µg/L 5 NYSDEC AWQS 
Groundwater 1,2-dichloroethene (cis) (Note 1) µg/L 5 NYSDEC AWQS 
Groundwater 1,2-dichloroethene (trans) (Note 1) µg/L 5 NYSDEC AWQS 
Groundwater vinyl chloride µg/L 2 NYSDEC AWQS 

Notes: 
µg/L = micrograms per liter. 
Note 1:  The NYSDEC AWQS Standard for 1,2-dichloroethene (cis) and 1,2–dichloroethene (trans) is based on the 
principal organic contaminant standard for groundwater of 5 µg/L.  According to TOGS 1.1.1 and in reference to principal 
organic contaminants, “A less stringent guidance value for an individual substance may be substituted for this standard if so 
determined by the Commissioner of the New York State Deparment of Health.”   
 
The EPA has established a Maximum Contaminant Level for 1,2-dichloroethene (cis) of 70 µg/L and for 1,2-dichloroethene 
(trans) of 100 µg/L. 
 

3.2 PERFORMANCE OBJECTIVES  

Performance objectives have been developed to evaluate the effectiveness of the pilot study.  The 

measures used to evaluate the performance of the proposed pilot study include the following: 

• Achieve similar reduction of concentrations of TCE within each individual biowall as was 

demonstrated for the ZVI PRB described in the Feasibility Memorandum (Parsons, 2000).   

• Demonstrate a reduction in total molar concentrations of CAHs in the biowalls and at 

monitoring locations downgradient of the biowalls.  One metric used to evaluate biowall 

effectiveness in meeting this performance objective will be to demonstrate that the treatment 

efficiency achieved by the biowalls is equal to or greater than the percent molar reductions 

observed for the ZVI pilot-scale treatability study.  The method used to evaluate this metric 

will be to compare total molar chlorinated ethene concentrations at upgradient monitoring 

wells with those observed in each individual biowall and at downgradient monitoring wells.  

Note that the performance monitoring well located in between the two proposed biowalls will 

serve as a downgradient monitoring well for one biowall, but an upgradient monitoring well 

for the other biowall. (See Section 4 for monitoring well locations relative to biowall 

alignments.)  Results from this biowall pilot study will be compared to the molar reduction 

results that will be calculated from concentration measurements performed over time from 

monitoring wells in and around the ZVI PRB. 

• Demonstrate that the biowalls create a treatment zone within and downgradient of the 

trenches that is favorable to the long-term enhancement of degradation of TCE and its 

regulated intermediate degradation products, cis-1,2-DCE and trans-1,2-DCE and VC.  This 
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performance objective will be demonstrated through the evaluation of the groundwater 

geochemical conditions that are created within and downgradient of the biowall, and 

comparison of these conditions to sites where other biowalls have been installed.  The long-

term goal of constructing multiple biowalls is to degrade chlorinated ethenes to 

concentrations below the NYSDEC GA standards listed in Table 3-1. 

• Demonstrate that no chlorinated solvents will exceed NYSDEC GA Standards at the Farm 

House west of the site at any time during the estimated remediation timeframe.   

• Evaluate biowall design criteria (e.g., organic carbon generation, degradation rates, residence 

time) and constructability issues (e.g. trenching techniques, trench stability, oil application, 

and subsurface pipe placement) required for effective long-term operation. 

The system design, installation methods, materials, and monitoring requirements to meet these 

performance objectives are described in the following sections.  After biowall installation, 

groundwater in the pilot study area will be monitored for changes in groundwater geochemistry and 

reduction in contaminant concentrations over a period of at least 22 weeks.   
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SECTION 4 

SYSTEM DESIGN, INSTALLATION, AND MONITORING 

4.1 FIELD ACTIVITIES 

Field activities associated with this project will include installation of system components (i.e., 

biowall trench and groundwater monitoring wells), baseline characterization, and process monitoring.  

Specifically, these activities will include the following: 

Installation of System Components 

• Two 150-foot long, 3-foot wide pilot-scale biowalls will be installed using an excavator to 

open the trench and a front-end loader to place the backfill.  The biowalls will be installed 

down to the competent shale which is approximately 15 feet bgs in this area.  The pilot 

biowalls will be located downgradient of the Ash Landfill (in the vicinity of existing 

monitoring well PT-12A) and emplaced perpendicular to the general direction of groundwater 

flow. 

• Eleven temporary groundwater monitoring wells will be installed using HSA drilling 

technology. 

Baseline Characterization  

• A groundwater monitoring network of consisting of 12 wells will be sampled immediately 

following (i.e., within one week of) completion of biowall system installation. 

Process Monitoring 

• The groundwater monitoring network (12 wells total) will be sampled during process 

monitoring events that will be conducted approximately 8, 15, and 22 weeks after completion 

of biowall system installation. 

The proposed location for the pilot-scale biowall system is shown on Figure 4-1. As shown on this 

figure, the biowall system will be placed within one of the most contaminated areas of the dissolved 

chlorinated solvent plume.  Figure 4-2 is plan view of the location of the monitoring well network 

relative to the location of the biowalls.  As shown on this figure, the hydraulically upgradient biowall 

will be referred to as the ‘East Biowall’ and hydraulically downgradient biowall will be referred to as 

the ‘West Biowall’.  Monitoring wells will be installed in a series of two transects that are 

perpendicular to the alignment of the biowalls and along the path of groundwater flow.  As shown on 

Figure 4-2, the monitoring well transects will be referred to as the ‘North Transect’ and ‘South 
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Transect’.  The purpose of these monitoring well transects is to collect data on biowall performance.  

Each transect will be comprised of six wells. The monitoring well network for each biowall will start 

13 feet upgradient (hydraulically) of the eastern edge of the East Biowall biowall and finish 21 feet 

downgradient of the western edge of the West Biowall.  Each transect will consist of one well 

upgradient of the East Biowall, one monitoring well installed between the East and West Biowalls, 

one monitoring well installed inside each biowall, and two monitoring wells installed downgradient 

of the West biowall.  Section 4.3.3 provides a detailed description of the placement and proposed 

sampling for the monitoring well network. 

The pilot-scale biowall system has a dual purpose to 1) provide performance monitoring data on the 

effectiveness of the biowalls to degrade TCE and any intermediate degradation products that may be 

produced, and 2) evaluate site-specific constructability issues in preparation for a full-scale design 

and installation.  The goals of process monitoring will be to 1) document the effectiveness of the 

biowalls in degrading influent chlorinated ethene concentrations, 2) evaluate the total molar reduction 

of these chlorinated ethenes, 3) observe the downgradient transport of organic carbon from the 

biowalls, and 4) provide data for estimation and comparison of biowall longevity with and without a 

vegetable oil coating on the mulch.  The biowall performance monitoring well network will be 

sampled immediately following biowall installation to provide a baseline characterization that will be 

assumed to represent initial conditions.   

Three process monitoring events are proposed at 8, 15, and 22 weeks following system installation.  

The locations of the downgradient monitoring wells are based primarily on the ability to observe the 

effects of the biowall on downgradient groundwater quality over this monitoring period.  Assuming 

an estimated average groundwater velocity of 60 ft/yr, well spacings of 7.5 feet and 21.5 feet 

downgradient of the West Biowall correspond to travel times of approximately 6 to 7 weeks and 18 to 

19 weeks, respectively.  These travel time estimates assume that contaminant concentrations in 

groundwater and soil are already at equilibrium, which implies that there may be limited retardation 

effects on contaminant transport in this area.  Therefore, effects of the biowall should be observed at 

the wells located 7.5 feet downgradient from the West Biowall during the first monitoring event at 8 

weeks.  Similarly, effects of the biowall at the wells located 21.5 feet downgradient from the West 

Biowall should be observed by the last monitoring event at 22 weeks. 

The specific constructability issues that will be examined during the pilot test installation include 1) 

sidewall stability of the open trench, 2) methods for staging the sequential excavation and backfill of 

the trench, 3) methods for placing of a horizontal pipe (for future liquid organic injection) in the West 
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Biowall, and 4) the ability to add a coating of food grade vegetable oil to the mulch for the East 

Biowall prior to mixing with sand and placing in the trench.   

4.2 SITE MANAGEMENT 

The following paragraphs outline site management requirements pertaining to the field activities to be 

conducted under this project, including SEDA support. 

4.2.1 Seneca Army Depot Support 

Seneca Army Depot will provide the following support during field activities: 

• Site Access to Field Team Members.  The SEDA point of contact (POC) will arrange daily 

access to the site including procurement of all required personnel badges and vehicle passes.  

Project team members are listed in Section 7. 

• Scheduling Information.  The SEDA POC will notify Parsons of any Depot activities (such 

as hunting) that may adversely affect field activities and/or impact the sampling schedule.  In 

turn, Parsons will provide the SEDA POC with advance notification of planned field 

activities. 

• Underground Utility Clearances.  Before commencing field activities, locations designated 

for intrusive activities (e.g., drilling, excavation) will be surveyed for the presence of 

underground utilities.  Facility maps will be obtained from SEDA and consulted prior to 

commencing any intrusive work.  Excavation or borehole sites will be positioned 

accordingly, marked with wooden stakes, and then cleared with SEDA.  Excavation/drilling 

are to be done at the marked, cleared locations only.   

• Decontamination Area.  The SEDA POC will provide approval of an area to be designated 

for decontamination of drilling rigs and excavation equipment.  The decontamination area 

will be large enough to allow storage of cleaned equipment and materials prior to use, as well 

as to stage storage containers of decontamination waste.   

• Storage Area.  The SEDA POC will provide approval of an area near the proposed biowall 

location for storage of mulch, sand, and other supplies.   

4.2.2 Contingency Plans 

This subsection describes steps that will be taken by Parsons to minimize delays during the 

investigations.  Potential problems that could be encountered during the field effort include: 

• Access and coordination difficulties; 

• Equipment breakdowns; and 
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• Abnormal site conditions (e.g., severe weather). 

4.2.2.1 Access and Coordination Contingencies 

Anticipated support needs are outlined in Section 4.2.1.  In the event that site access difficulties arise, 

the Base POC will be contacted to resolve the problem.  The Parsons site manager and field team 

leader will be responsible for notifying the Base POC of access or coordination difficulties. 

4.2.2.2 Equipment Contingencies 

Equipment to be employed on this project includes conventional construction equipment (i.e. 

backhoe, excavator) for installation of the proposed biowall, HSA drilling equipment for the 

installation of proposed monitoring wells, and field sampling and testing instruments for health and 

safety monitoring and field data collection. 

Operational equipment problems identified during installation of the biowall and groundwater 

monitoring wells are to be directed to the Parsons site manager who will arrange for either the prompt 

repair or replacement of the affected equipment. The Base POC will be informed of any action or 

delay that impacts the project schedule. 

In the event of operation problems with field sampling or testing instruments, field personnel will 

contact the Parsons field team leader and refer to the instrument's instruction manual for 

troubleshooting procedures and guidance.  Field personnel are also encouraged to contact the 

instruments manufacturer and/or supplier.  If necessary, backup instruments will be obtained.  

However, any such decisions will be made by the Parsons site manager or field team leader after 

consideration of other potential solutions.  Equipment will be maintained and extra batteries and other 

standard replacement parts will be kept onsite in order to avoid downtime due to minor problems. 

4.2.2.3 Weather and Operational Contingencies 

Severe weather and Base operations could potentially impact field activities.  Should severe weather 

(e.g., lightning) threaten the project site, the Parsons site manager or field team leader will 

temporarily suspend all field activities.  When site activities are suspended due to severe weather, 

field team members will be notified immediately.  Upon notification they will secure all equipment 

and the work area as quickly as possible, evacuate the work area, and gather at a pre-determined 

location.  Work will resume when the threat of severe weather has past. 

Additional guidance regarding other unidentified contingencies (e.g., spill responses, injuries, etc.) is 

provided in the Site-Specific Health and Safety Plan (Parsons, 2005). 
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4.3 BIOWALL SYSTEM DESIGN AND INSTALLATION 

System components that will be installed as part of this pilot-scale study will include two pilot-scale 

permeable mulch biowalls and 11 temporary groundwater monitoring wells. 

4.3.1 Proposed Biowall Locations 

The location of the pilot-scale biowalls will be within the dissolved chlorinated ethene plume that 

emanates from the Ash Landfill (Figure 4-1).  The pilot-scale biowalls will be installed as two 

segments.  Each segment will be approximately 150 feet long, 3.0 feet wide, and installed into the 

competent bedrock.  The proposed pilot-scale biowalls will be installed perpendicular to the general 

direction of groundwater flow within the study area, approximately 13 feet west of existing 

groundwater monitoring well PT-12A (Figure 4-2).  This area was selected because it contains some 

of the higher concentrations of TCE and DCE at the site and will provide a conservative test of the 

biowall’s potential to treat site contaminants.  Based on available historical hydrogeologic 

information and as shown on Figure 4-2, a north-south orientation of the biowall alignment will 

result in treatment zones that are perpendicular to the general direction of groundwater flow.  The two 

segments will be placed parallel to each other, with the West Biowall installed approximately 12 feet 

west (hydraulically downgradient) of the East Biowall. 

Two biowall segments, one downgradient of the other, are being installed for this pilot-scale study to 

assess the treatment efficiency of multiple biowalls in advance of a full-scale design where multiple 

barriers would be installed.  Monitoring wells will be installed upgradient, within, between, and 

downgradient of the biowalls to assess the individual treatment efficiency of each biowall.  The 

spatial location for the biowalls and monitoring wells in the proposed pilot-scale design was selected 

to facilitate evaluation of the effects of multiple treatment barriers within a relatively short (i.e., 5-

month) monitoring period.  Specifically, the relatively short monitoring period necessitates that the 

series of biowalls to be placed closer together than would typically be specified in a full-scale 

application.  Based on the monitoring information obtained, the final configuration (i.e. location and 

spacing) of multiple biowalls will be determined.  The full-scale design may consist of multiple 

biowalls that are spaced farther apart than specified in the proposed pilot-scale design. 

4.3.2 Proposed Backfill Composition and Biowall Installation  

Biowall installation will consist of excavating a linear trench into competent bedrock and backfilling 

this trench with a mixture of mulch and sand to approximately 1 foot bgs.   The backfill mixture will 

be approximately 50 percent mulch and 50 percent coarse sand by volume.  The ratio of mulch to 

sand is intended to maximize the amount of organic material, while still maintaining a permeability 

within the biowall that is greater than the surrounding formation.  Previous biowall installations using 
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a mixture of 50 percent mulch and 50 percent sand have shown that this mixture is optimal for 

balancing ease of emplacement with the long-term maintenance of biowall permeability.  At this 

ratio, the mulch is supported by a sand matrix that minimizes compaction and maintains permeability.  

Because sand fills much of the void space in the mulch, it will take approximately 400 cubic yards of 

mulch and 350 cubic yards of sand to create 500 cubic yards of the mixture.   The top of the trench 

(above the mulch/sand mixture) will be backfilled with soil from the excavation. 

The mulch for the East Biowall will be coated with food-grade vegetable oil prior to mixing with sand 

and emplacement in the trench.  Mulch for the West Biowall will not be coated with vegetable oil 

prior to mixing and placement.  The purpose of coating the East Biowall with vegetable oil prior to 

emplacement is to evaluate whether the vegetable oil coating will increase the potency and longevity 

of the organic carbon supply and chlorinated ethene removal, relative to uncoated mulch.  The 

rationale behind using a vegetable oil coating on the mulch is that this oil has the potential to increase 

the duration of organic carbon release from the East Biowall. 

Figure 4-3 provides a cross-section of the biowall system components along one of the well transects.  

As shown on this figure, a slotted, high-density polyethylene (HDPE) pipe will be placed at the 

bottom of the trench for the West Biowall.  The purpose of installing this piping in the West Biowall 

is to allow future testing of enhancements to biowall performance, as may eventually be required due 

to a change in desired performance criteria and/or due to the gradual depletion of the soluble organic 

carbon supply from the mulch.  As shown on Figure 4-3, the ends of this pipe will extend to the 

ground surface at opposing ends of the West Biowall.  Surface completions will consist of a 12-inch 

diameter flush-mounted well box encased in a 2-foot diameter bentonite collar.  The surface 

completions are designed to protect the pipe access points.  Potential liquid amendments that could be 

injected to “recharge” the biowall at a future date include 1) simple sugars, such as lactate or fructose, 

2) emulsified vegetable oils, and 3) bioaugmentation microbial population cultures that can alter or 

enhance the degradation characteristics of the biowall (if needed). 

In theory, biowall thickness would be specified using a site-specific calculation to determine the 

thickness required to maintain a sufficient residence time within the biowall for complete degradation 

to occur.  This calculation would be performed using site-specific biodegradation half-lives, estimates 

of average influent concentrations, a target treatment concentration for the groundwater exiting the 

biowall, the highest groundwater velocity estimate along the biowall alignment, differences between 

prorosity of the biowall versus the formation, and the sorption properties of the contaminants with the 

biowall material.  In practice, however, biowall thickness is typically specified by selecting a trench 
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thickness that is consistent with available excavation equipment.  The feasible widths for common 

trenching equipment range between 1 and 4 feet.   

Based on previous site activities (e.g., test pits) and a review of local geology, an excavator with a 3-

foot wide bucket is anticipated to be appropriate for constructing the trench for the Ash Landfill 

biowalls.  The following discussion compares the conditions at the Ash Landfill site with those from 

a previous pilot-scale biowall at Altus AFB, Oklahoma to provide an assessment of whether a 3-foot 

thick biowall for treating CAH-impacted groundwater flowing out of the Ash Landfill is sufficient for 

this application. 

Process monitoring data collected at Altus during the first 9 months after installation of the Altus 

biowall indicate that TCE concentrations have decreased by over 99 percent within the biowall. 

Similarly, the total molar concentration of chlorinated ethenes within the biowall decreased by over 

80 percent during the first 9 months of installation.  The dimensions of the Altus biowall were 

approximately 455 feet long, 24 feet deep, and 18 inches wide.  In comparison, proposed dimensions 

of the pilot-scale biowalls for Ash Landfill are 150 feet long, approximately 15 feet deep (depending 

on the bedrock depth in the area), and 36 inches wide.  Groundwater flow conditions at Altus 

(groundwater seepage velocity of 0.5 to 1.2 ft/day) are higher than those estimated for the dissolved 

CAH plume at the Ash Landfill (0.16 ft/day).  Based on a comparison of wall thicknesses and local 

groundwater velocities between sites, the proposed design for the Ash Landfill biowalls is expected to 

result in a longer residence time within each Ash Landfill biowall than occurs at the Altus biowall.  A 

longer residence time means that degradation processes within the Ash Landfill biowall are likely to 

have a longer period of time to impact influent CAH concentrations than is currently occurring at the 

Altus biowall.   

A comparison of influent contaminant concentrations indicates that TCE concentrations flowing into 

the Ash Landfill biowall will be less than those flowing into the Altus biowall.  Specifically, 

concentrations of TCE in groundwater at Altus AFB (as high as 8,000 µg/L) are greater than the 

highest concentration of TCE measured in PT-12A over the last five years (i.e., 1,000 µg/L in 

September 2001 and October 2003).  Recall that PT-12A is the first monitoring well installed 

downgradient of the Ash Landfill, and is the monitoring well that is closest to the proposed locations 

for biowall installation as part of the current pilot-scale study.  The most recent maximum TCE 

concentration measured within the Ash Landfill was 7,860 µg/L at PT-18 in October 2003, which was 

approximately equal to the highest TCE concentration observed upgradient of the Altus biowall test 

site.  In summary, a single three-foot wide Ash Landfill biowall is expected to provide a significantly 

longer residence time (i.e., 18 days at the Ash Landfill versus 2 days at Altus AFB) and is expected to 
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be treating lower CAH concentrations than the Altus AFB biowall.  As a result, a greater percentage 

of the CAH mass entering the Ash Landfill biowall should be degraded relative to the Altus AFB 

biowall. 

The mulch backfill in the Ash Landfill biowalls will be a mixture of shredded plant material 

generated during seasonal landscaping/farming operations (i.e., tree/brush removal, silage).  The 

mulch will be stockpiled and allowed to partially compost for a minimum period of 1 week prior to 

installation of the biowall.  Poorly-graded, coarse or medium sand will also be stockpiled at the site in 

preparation for mixing with the mulch material.  Examples of commonly available sands meeting this 

requirement include washed block sands and washed concrete sands.  The mulch and sand mixture 

placed in the East Biowall will include a coating of food-grade vegetable oil (e.g., soybean oil), while 

the backfill mixture for the West Biowall will be comprised of sand and mulch only.  The vegetable 

oil for the East Biowall backfill will be delivered to the site in either 55-gallon drums or as 220-gallon 

‘totes’.  It is anticipated that the vegetable oil will be applied to the mulch for the East Biowall prior 

to mixing the mulch with sand.  In the event that it is technically difficult or infeasible to sufficiently 

mix the oil-coated mulch with sand, the mulch will be mixed with the sand prior to application of 

vegetable oil to the backfill for the East Biowall. 

The field engineer will evaluate the physical characteristics of the mulch and sand used for 

construction of the biowall, including visual descriptions of the mulch composition, point of origin, 

processing, range of particle size, and any signs of compositional decay.  Two representative samples 

of sand and four representative samples of mulch will be collected and submitted for the analyses 

listed in Table 4-1.  Note that two of the mulch samples will be collected from mulch coated with 

vegetable oil, while the remaining two mulch samples will be collected from non-coated mulch. 

A descriptive log of all backfill mixing, trenching, and biowall installation activities will be recorded 

in the field.  The field logs will include photo documentation and a written log.  The written log will 

include daily setup and breakdown times, advancement rate, problems encountered in the field and 

corrective measures taken, as well as any other field observations.  This log will form the basis for the 

development of guidelines for the full-scale implementation. 

Soil generated during excavation of the biowall will be tested and disposed of as discussed in Section 

4.4.  The location and extent of the biowall will be marked with metal fence posts painted a high 

visibility color. 
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4.3.3 Proposed Groundwater Monitoring Locations 

The locations of 11 proposed temporary groundwater monitoring wells, relative to the alignment of 

the biowalls, are shown on Figure 4-4.  Construction details for these proposed monitoring wells are 

summarized in Table 4-2, and illustrated on the cross section provided as Figure 4-3.  As shown on 

Figure 4-4, the proposed monitoring well network for the current pilot study consists of two transects 

(i.e., the North Transect and South Transect) of six wells each. 

The North Transect will consist of six new temporary groundwater monitoring wells, with one well 

installed approximately 13 feet upgradient (east) of the East Biowall, one monitoring well installed 

between the East and West Biowalls, one monitoring well installed inside each biowall, one 

monitoring well installed 6.5 feet downgradient (west) of the West biowall, and a second 

downgradient monitoring well installed 21.5 feet downgradient of the West Biowall.   

The South Transect will consist of five new temporary groundwater monitoring wells and one 

existing monitoring well (PT-12A).  Existing monitoring well PT-12A will be used to define the 

position of the biowall trenches, in that centerline of the East Biowall trench will be specified as 14.5 

feet west of PT-12A.  As such, PT-12A will serve as the upgradient well for the South Transect.  The 

remaining five wells in the South Transect will be placed in the same locations relative to the biowalls 

as was described above for the North Transect.  

The monitoring wells in the network shown on Figure 4-4 will be used to monitor groundwater 

geochemical conditions and contaminant concentrations upgradient, within, and immediately 

downgradient of the biowalls over time.  Screened intervals for all new monitoring wells are planned 

to be 8 to 13 feet bgs.  Final well installation configuration will be at the discretion of the field 

engineer, as the depth to competent shale and or the depth to piping in the West Biowall may require 

field adjustments to the final monitoring well depth and corresponding screen interval.  The screened 

interval for PT-12A is currently unknown.  A review of available records and/or a field evaluation of 

the screened interval for this well will be performed. 

4.3.4 Proposed Drilling and Soil Sampling Procedures 

Drilling for installation of groundwater monitoring wells will be accomplished using HSA drilling 

technology.  Boreholes will be advanced to achieve the depths identified in Table 4-2.  A Parsons 

field scientist will be responsible for field-classification of soil samples and maintaining a detailed 

descriptive log of all subsurface materials recovered during drilling.  During borehole advancement, 

soil samples for visual description will be collected at a frequency sufficient to identify the depths of 

significant stratigraphic contacts or other soil properties at a minimum of three locations along the 

North Transect and two locations along the South Transect.  Along the North Transect, the three 
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minimum locations for identification of soil properties will be the upgradient monitoring well (MWT-

12), the monitoring well installed between the East and West Biowalls (MWT-14), and the furthest 

downgradient monitoring well (MWT-17).  Along the South Transect, the two minimum locations for 

identification of soil properties will be the monitoring well installed between the East and West 

Biowalls (MWT-19) and the furthest downgradient monitoring well (MWT-22). 

Soil samples will be collected using the procedures described in Section 5.1.1.  The purpose of 

collecting these samples is to allow estimation of the effects of sorption on contaminant transport 

retardation in the immediate vicinity of the pilot-scale biowalls.  At two borehole locations (Table 4-

3), two soil samples will be collected and submitted to a fixed-base laboratory for analysis of total 

organic carbon (TOC) using USEPA Method SW9060-modified.  At each of these boreholes, one 

sample will be collected from the till and a second will be collected from the weathered shale.  The 

depth of sample collection for one of these samples will correspond to the screened interval for the 

newly installed monitoring well, and should be below the existing water table if encountered.  

Generated soil cuttings will be handled in accordance with the residuals management procedures 

discussed in Section 4.4. 

4.3.5 Proposed Temporary Groundwater Monitoring Well Installation 

This section describes the procedures to be used for installation of the 11 temporary groundwater 

monitoring wells. 

4.3.5.1 Pre-Installation Activities 

All underground utilities will be located, and proposed drilling locations will be cleared for utilities 

prior to any intrusive activities.  Responsibilities for these clearances are discussed in Section 4.2.1. 

Water to be used during well installation and equipment decontamination activities will be obtained 

from an onsite water supply.  Water use approval will be verified by contacting the appropriate 

facility personnel.  A Parsons field scientist will make the final determination as to the suitability of 

site water for these activities. 

4.3.5.2 Materials Decontamination 

All completion materials will be inspected by the field scientist and determined to be clean and 

acceptable prior to use.  If not obtained in factory-sealed packages, riser, screen, end caps, and surface 

plugs will be cleaned prior to use with a high-pressure, steam/hot-water cleaner using approved water.  

Materials that cannot be cleaned to the satisfaction of the field scientist will not be used. 



Ash Landfill Biowall Pilot Study Work Plan 
Seneca Army Depot Activity   

May 2005  4-11 
P:\PIT\PROJECTS\SENECA PBC I\PILOT STUDY WORK PLAN\WORK PLAN\DRAFT\SECTION 4.DOC 

4.3.5.3 Screen and Casing 

Groundwater monitoring wells will be installed using HSA drilling technology.  Groundwater 

monitoring wells will be constructed of 2-inch nominal diameter, flush-threaded, Schedule 40 

polyvinyl chloride (PVC) screen and riser.  The screens will be factory slotted with 0.010-inch 

openings.  Total depth and screen and riser length for each of the groundwater monitoring wells are 

summarized in Table 4-2 and illustrated in Figure 4-3.  The casing string will be fitted with a PVC 

bottom cap and a locking end cap. 

The field scientist will verify and record the total depth of each monitoring well, the lengths of all 

casing sections, and the depth to the top of all completion materials.  All lengths and depths will be 

measured to the nearest 0.1 foot. 

4.3.5.4 Groundwater Monitoring Well Completion 

Groundwater monitoring wells will be constructed with a number 20-40 sand pack that will be placed 

around the screen from the bottom of the borehole to approximately 2 feet above the top of the 

screened interval.  A granular bentonite seal will be installed in 12-inch lifts from immediately above 

the sand pack to land surface.  For the portion of the seal installed above the water table, each 

bentonite seal lift will be hydrated with potable water to ensure complete hydration of the seal.  

Surface completions will consist of a “stickup” well head protector set in bentonite and covered with 

a crushed rock and/or gravel collar (Figure 4-3). 

During installation of monitoring wells within the biowall, the surrounding mulch and sand mixture 

will be allowed to collapse around the screen from the bottom of the screen to approximately 2 feet 

above the top of the screen.  This will be done to preserve the effective treatment width of the biowall 

in the vicinity of the in-biowall wells.  A bentonite chip seal will be installed in 12-inch lifts from the 

top of natural collapse to ground surface.  Concrete grout will not be used during installation of 

monitoring wells installed in the biowalls to allow for potential settlement of the biowall backfill 

material following installation. 

4.3.6 Groundwater Monitoring Well Development 

All installed groundwater monitoring wells will be developed prior to sampling.  Development 

removes sediment from inside the well casing and flushes fines from the portion of the formation 

adjacent to the screen.  Groundwater development procedures and development records are included 

in the Field Sampling Plan (FSP) in Section 5.1.  Development water will be handled in accordance 

with the residuals management procedures discussed in Section 4.4. 
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4.3.7 Equipment Decontamination Procedures 

Prior to arriving at the site, and between each monitoring point, drill bits, drill pipe, drill casing, 

instrumented probes, samplers, tools, and other down-hole equipment will be decontaminated using 

the decontamination procedures described in the FSP (Section 5.1.1).  Rinsate generated during 

decontamination operations will be handled in accordance with the residuals management procedures 

discussed in Section 4.4. 

4.3.8 Datum Survey  

The locations and elevations of the newly installed monitoring wells will be surveyed by a surveyor 

registered in the State of New York.   The elevation of the ground surface adjacent to each monitoring 

well and measurement datum (top of the casing) will be measured relative to an existing benchmark 

location referencing the Base grid system.  Survey of the new wells will take place as follows:  

• Horizontal locations will be measured relative to Northing and Easting in State Planar 

Coordinates, North American Datum (NAD) 1983, accuracy ± 0.1 feet. 

• The elevation of the ground surface adjacent to each monitoring well will be measured 

relative to North American Vertical Datum (NAVD) 1988, accuracy ± 0.1 feet at stake or pin 

in collar. 

• The elevations of the top of the well protective casing and top of the well casing will be 

measured relative to NAVD 1988, accuracy ± 0.01. 

Monitoring wells will have three elevations with varying levels of accuracy; the first for the top of the 

well’s PVC inner casing at a notch placed by the surveyor, a second for the top of the well’s 

protective outer casing at the crown of the cap, and the last for the elevation at a pin placed in the 

collar of the well at the ground. 

4.4 RESIDUALS MANAGEMENT 

Investigation-derived waste (IDW) will include soil generated during the excavation of the biowall 

trenches, soil generated during installation of the proposed groundwater monitoring wells, purge 

water generated during development and sampling of proposed groundwater monitoring wells, and 

equipment decontamination rinsate.  Water accumulation within the trench prior to placement of the 

mulch/sand media is not anticipated based on the tight formation and past observations during test pit 

excavations at the site. 

Soil excavated from the trenches will be placed in a windrow parallel to the trench on the 

downgradient side of the trench for the East Biowall and the upgradient side of the trench for the 
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West Biowall.  Once excavation activities have been completed, one discrete soil sample will be 

collected per 75 linear feet of trench excavated and analyzed for VOCs (Method SW8260 Medium 

level).  The following table describes the fate of soils removed from the trench based on sampling 

results compared to NYSDEC Technical and Administrative Guidance Memorandum (TAGM) for 

soil cleanup levels.    

Sample Results Acceptable Use 

TCE less than NYSDEC TAGM of 0.7 mg/kg. Soil may be used on site for fill or grading 

material. 

TCE greater than NYSDEC TAGM of 0.7 

mg/kg. 

Soil may be used as cover over the biowalls (a 

one-foot plug is required). 

 

Soil cuttings generated during drilling activities will be added to the windrows created during the 

excavation of the biowall trenches above.  Water generated during monitoring well development and 

sampling, and decontamination water generated during decontamination activities will be collected in 

a bulk storage tank or in 55-gallon drums.  This water will be tested and disposed of according to test 

results.   

Expendable sampling equipment and materials that may be generated during field activities (e.g., 

personal protective equipment) will be bagged and disposed of in an on-Base trash dumpster.  

Miscellaneous trash generated during field activities (e.g., empty sand bags) also will be placed in the 

dumpster. 

4.5 POST-COMPLETION ACTIVITIES  

4.5.1 Baseline Characterization 

Immediately following well installation and development, baseline sampling will be conducted at the 

11 new temporary groundwater monitoring wells (MWT-12 through MWT-22) and an existing 

groundwater monitoring well (PT-12A) that comprise the North and South Transects.  Baseline 

characterization activities are summarized in Table 4-3, and will follow field sampling procedures 

described in the FSP and Quality Assurance Project Plan (QAPP) in Section 5. 

4.5.2 Process Monitoring 

To monitor system performance over time, sampling will be conducted at the 11 new groundwater 

monitoring wells (MWT-12 through MWT-22) and existing groundwater monitoring well (PT-12A) 
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at 8, 15, and 22 weeks after completion of the biowall system component installation.  Activities that 

will be performed during the process monitoring events are summarized in Table 4-4. 

4.5.3 Aquifer Testing 

Slug tests will be conducted as part of baseline characterization activities to determine the hydraulic 

conductivity of natural aquifer materials surrounding the biowall and the materials installed within the 

biowall.  The hydraulic conductivity estimates from these initial slug tests will be used to 1) 

document that the permeability in the trench is higher than the surrounding formation and 2) estimate 

local groundwater flow rates and corresponding residence times within the backfill of each trench.  

Aquifer testing will also be performed as part of the last process monitoring event proposed in this 

work plan.  The purpose of this second aquifer testing event, which will be performed on the same 

wells as the initial aquifer test, will be to document whether there are measureable changes in 

permeability of the biowall or the surrounding aquifer over time.  Potential phenomena that could 

cause changes in permeability that are related to a biowall installation include compaction of the 

backfill and biomass growth.  Slug tests will be conducted at five of the proposed groundwater 

monitoring locations.  The monitoring locations to be tested are identified in Table 4-3.  Slug test 

procedures are described in Section 5.1.7.  
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SECTION 5 

SAMPLING AND ANALYSIS PLAN 

This SAP describes the field sampling procedures and QA/QC protocols that will be performed 

during the pilot study at the Ash Landfill, SEDA, Romulus, NY.  This SAP is based on the scope of 

work outlined in Section 4, and consists of a FSP (Section 5.1) and a QAPP (Section 5.2).  The 

following guidance documents were used in the preparation of this SAP: 

• Draft Sampling and Analysis Plan for Seneca Army Depot Activity (Parsons, 2005); 

• Air Force Center for Environmental Excellence (AFCEE) Model Field Sampling Plan, 

Version 1.2 (AFCEE, 2002); 

• AFCEE Quality Assurance Project Plan, Version 4.0 (AFCEE, 2005); and 

• Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in 

Groundwater (USEPA, 1998). 

The Draft Sampling and Analysis Plan for SEDA is incorporated herein by reference.  Unless 

described differently in the following sections, work performed under this pilot study will conform to 

the SEDA SAP. 

5.1 FIELD SAMPLING PLAN 

The purpose of this FSP is to establish field sampling protocols for a pilot study for bioremediation of 

chlorinated solvents in groundwater using a permeable mulch biowall at the Ash Landfill.  This FSP 

includes procedures for sampling activities including decontamination procedures, equipment and 

instrument use, sample preservation and storage, maintenance of field records, and sample transport 

and chain-of-custody protocols. 

5.1.1 Soil Sampling Procedures 

Drilling for installation of the groundwater monitoring wells will be accomplished using HSA drilling 

technology (Section 4.3).   

5.1.1.1 Equipment Decontamination Procedures 

Prior to arriving at the site, and between each borehole, all downhole drilling equipment will be 

decontaminated using a high-pressure, hot water wash.  Auger flights, rods, and bits will be 

decontaminated by cleaning with high pressure hot water at the beginning of the project, between 

boreholes, and before moving off site at the end of the field investigation.  Only potable water will be 

used for decontamination.  Rinse water generated during decontamination operations will be handled 
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in accordance with the IDW procedures discussed in Section 4.4.  The field scientist will make the 

final determination as to the suitability of site water for these activities. 

Instruments and hand tools may be decontaminated by hand by scrubbing all surfaces that may come 

in contact with contaminated soils or water with potable water and laboratory grade soap (Alconox™ 

or Liquinox™).  After all visible foreign materials have been removed the decontaminated item will 

be thoroughly rinsed with distilled water.  

5.1.1.2 Borehole Advancement 

Boreholes will be advanced to achieve the depths identified in Table 4-2.  During borehole 

advancement of a minimum of three locations along the North Transect and two locations along the 

South Transect, soil samples for visual description will be collected at a frequency sufficient to 

identify the depths of significant stratigraphic contacts and other soil properties.  Along the North 

Transect, the three minimum locations for identification of soil characterization will be the upgradient 

monitoring well (MWT-12), the monitoring well installed between the East and West Biowalls 

(MWT-14), and the furthest downgradient monitoring well (MWT-17).  Along the South Transect, 

the two minimum locations for identification of soil characterization will be the monitoring well 

installed between the East and West Biowalls (MWT-19) and the furthest downgradient monitoring 

well (MWT-22).  Soil samples will be collected using split-spoon samplers at approximately 5-foot 

intervals from each borehole.  A portion of each sample will be used to measure the total ionizable 

volatile organic compound (VOC) concentration in the soil headspace using a photoionization 

detector (PID). 

At two borehole locations (Table 4-3), two soil samples will be collected and submitted to a fixed-

base laboratory for analysis of total organic carbon (TOC) using USEPA Method SW9060-modified.  

At each of these boreholes, one sample will be collected from the till and a second will be collected 

from the weathered shale.  The depth of sample collection for one of these samples will correspond to 

the screened interval for the newly installed monitoring well, and should be below the existing water 

table if encountered. Generated soil cuttings will be handled in accordance with the IDW procedures 

discussed in Section 4.4. 

A Parsons field scientist will be responsible for 1) maintaining a detailed descriptive log of all 

subsurface materials recovered during drilling and any other relevant observations on borehole 

advancement and 2) recording field measurements.  A boring log form is included in Appendix C.  

At a minimum, the descriptive log will contain: 

• Sample interval (top and bottom depth) and sample recovery; 
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• Presence or absence of contamination (e.g., staining, odor, or elevated headspace screening 

readings); 

• Soil description of the target sampling interval, including Unified Soil Classification System 

(USCS), relative density, color, major textural constituents, minor constituents, porosity, 

relative moisture content, plasticity of fines, cohesiveness, grain size, structure or 

stratification, relative permeability, and any other significant observations; and 

• The depth of lithologic contacts and/or significant textural changes measured and recorded to 

the nearest 0.5 foot if present within the sampling intervals. 

5.1.2 Groundwater Sampling Procedures 

Groundwater sampling activities are summarized in Tables 4-3 and 4-4.  Groundwater sampling will 

be conducted by qualified scientists and technicians from Parsons who are trained in groundwater 

sampling, records documentation, and chain-of-custody procedures. All Site personnel will be 40-

hour OSHA trained and subject to other training requirements as outlined in the Project Specific 

Health and Safety Plan (Parsons, 2005).  In addition, sampling personnel will have thoroughly 

reviewed this work plan prior to sample collection and will have a copy of the work plan available 

onsite for reference.  To maintain a high degree of quality control (QC) during this sampling event, 

the procedures described below will be followed. 

5.1.2.1 Monitoring Well Development 

All monitoring wells will require development prior to sampling.  Development removes sediment 

from inside the well casing and flushes fines from the portion of the formation adjacent to the screen.  

Development will be accomplished using a bailer or a submersible pump.  Newly installed wells will 

be developed after allowing a minimum of 48 hours for bentonite chips to set. 

Development will be continued until 1) a minimum three casing volumes of water have been removed 

from the well 2) turbidity, pH, temperature, and specific conductance, have stabilized, and  3) the 

extracted water is visually clear.  Table 5-1 lists the stabilization criteria that will be used to define 

the acceptable ranges for parameter stabilization over three consecutive readings.  Sets of readings 

will be collected every three to five minutes during purging.  Development water will be managed in 

accordance with Section 4.4. 

A development record will be maintained for each monitoring well.  The development record will be 

completed in the field by the field scientist.  Development records will include: 

• Well number, date, and time of development; 
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• Development method; 

• Pre- and post-development static water levels and total well depth; 

• Volume of water removed and a qualitative description of the water produced (turbidity, 

color, and odor); 

• Results of field analytical measurements for the parameters listed in Table 5-1. 

At a minimum, the development record will include field analytical measurements collected at the 

start, during, and at the conclusion of the well development procedure described above. 

5.1.2.2 Sampling Equipment Decontamination 

All portions of sampling and test equipment that will contact the sample matrix will be thoroughly 

cleaned before each use.  Clean, chemical-resistant gloves will be worn by persons decontaminating 

tools and equipment.  Disposable sampling equipment will be used to the extent possible. All field 

equipment coming in contact with potentially contaminated soil or water, or used for sampling, will 

be decontaminated before and after use.  Based on the types of sample analyses to be conducted, the 

following cleaning protocol will be used: 

• Wash with potable water and phosphate-free laboratory detergent (e.g., AlconoxTM); 

• Rinse with potable water; 

• Rinse with isopropyl alcohol;  

• Rinse with distilled water; and 

• Allow equipment to air dry prior to use (to the extent practical). 

Potable water to be used in equipment cleaning and decontamination will be obtained on site.  The 

Parsons field representative will make the final determination as to the suitability of site water for 

these activities.   

Laboratory-supplied sample containers will be cleaned and sealed by the laboratory.  The type of 

container provided and the method of container decontamination will be documented in the 

laboratory’s permanent record of the sampling event.  Any deviations from these procedures will be 

documented in the field notebook and on the groundwater sampling record. 

5.1.2.3 Preparation for Sampling and Equipment Calibration 

All equipment to be used for sampling will be assembled and properly cleaned and calibrated (if 

required) upon arrival in the field.  In addition, all record-keeping materials will be gathered prior to 

mobilizing to the field. 
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As required, field analytical equipment will be calibrated according to manufacturers’ specifications 

prior to field use.  This applies to equipment used for onsite measurements of DO, pH, specific 

conductance, ORP, and other field parameters.  Initial and daily calibrations will be recorded in the 

field notebook.  In addition the reference electrode utilized for ORP and the appropriate conversion 

factor will be recorded in the field notebook. 

5.1.2.4 Water Level and Total Depth Measurements 

Prior to removing any water from the sampling well, the static water level will be measured.  An 

electric water-level probe will be used to measure the depth to groundwater below the datum to the 

nearest 0.01 foot.  After measuring the static water level, the water-level probe will be slowly lowered 

to the bottom of the well if the well depth is not known, and the depth will be measured to the nearest 

0.01 foot.  The water-level probe will be decontaminated using the procedure described in Section 

5.1.1.1 prior to inserting the probe into each monitoring well. 

5.1.2.5 Low-Flow Purging 

The micropurging method described in the USEPA (1996) low-flow sampling protocol will be used 

to purge monitoring wells prior to collecting groundwater samples for field and laboratory analysis.  

The pump intake will be placed at the mid-point of the saturated screened interval prior to purging 

and sampling.  Purging will be continued until a minimum 3 casing volumes of water have been 

removed from the well and until pH, temperature, specific conductance, DO, and ORP stabilize 

(Table 5-1).  If the water remains turbid, purging will continue until the turbidity of the water 

produced has been stable after the removal of several additional casing volumes.  Purge water will be 

collected and disposed of according to the IDW procedures described in Section 4.4.  

A well purge record will be maintained for each monitoring well.  The purge record will be 

completed in the field by the field scientist, and will include: 

• Well number, date, and time of purging; 

• Purge method and pumping rate; 

• Pre-purging water level and well depth 

• Water levels measured periodically during the purging process; 

• Volume and description of water produced; 

• Field analytical measurements, including pH, temperature, specific conductance, DO, and 

ORP. 
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5.1.2.6 Sample Extraction 

A peristaltic pump, submersible sampling pump, or disposable bailer (if low-flow purging is not 

practical due to the low permeability of the formation) will be used to extract groundwater samples.  

Extracted groundwater will be transferred directly into the appropriate sample containers.  The water 

will be carefully poured down the inner walls of the sample container to minimize aeration of the 

sample.  Unless other instructions are given by the analytical laboratory, sample containers will be 

completely filled so that no air space remains in the container.   

If a groundwater monitoring well is evacuated to a dry state during purging, the monitoring well will 

be allowed to recharge, and the sample will be collected as soon as sufficient water is present to 

obtain the necessary sample quantity.  Sample compositing or sampling over a lengthy period by 

accumulating small volumes of water at different times to obtain a sample of sufficient volume will 

not be permitted. 

5.1.3 Sampling Procedures for Backfill Materials 

The sand and mulch that will be used to create the backfill mixture will be inspected by Parsons 

personnel before and after mixing as described below. 

5.1.3.1 Inspection of Backfill Materials 

Samples and gradation curves for washed sand will be procured from local suppliers to choose a 

suitable material that is poorly-graded, medium or coarse sand, with little or no fine-grained materials 

(i.e., fine sands, silts, clays).  The Parsons field scientist will inspect sand delivered to the site and 

either approve or reject the sand for use in the use of this material in the backfill mixture.  Gradation 

analysis of a minimum of two grab samples from the sand borrow pile(s) will be used to confirm that 

visual inspection of the sand is consistent with the specifications provided by the material supplier. 

Samples of mulch will be procured from local suppliers to inspect the suitability of this material for 

inclusion in the backfill mixture.  Characteristics that will be visually inspected include the 

approximate percentage of green material within the mulch mixture and the size distribution of mulch 

components.  In the event that the percentage of green material appears to be insufficient (e.g. non-

existent) to supply adequate quantities of nitrogen, phosphorous, potassium, iron, and other minerals, 

the mulch samples may be sent to a laboratory for analysis for TKN nitrogen using Method SM 4500 

and iron, potassium, and phosphorous using Method SW-6010B.  Alternately, locally available 

sources of green organic material (e.g., silage, alfalfa) may be identified and specified for mixing with 

the backfill material to increase its percentage up to 10 percent of the total volume of the backfill 

mixture. 
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5.1.3.2 Inspection of Mulch Mixture Homogenization 

Parsons personnel will visually inspect the backfill mixing process to determine when the mixture is 

adequately homogenized.  Following a visual determination of homogenization, a minimum of three 

grab samples will be collected and analyzed in the field for the volume and weight ratio of sand to 

organic material.  Note that organic material included in this analysis will include both mulch and any 

green organic material that is added to the backfill mixture.  The target volumetric mulch mixture 

ratio of 50 percent organic material and 50 percent sand, with an allowable variation of ± 10 percent.  

Weight percentage will be used as a secondary criterion for evaluating mulch mixture homogeneity, 

with densities of individual mulch mixture components measured in the field as wet density.  A target 

range for mulch mixture density will then be calculated using these wet densities and the range of 

acceptable volume ratios. 

The mulch mixture QC will be performed by collecting approximately five liters sample of the 

mixture and passing it through a number 6 mesh sieve (0.132 inch opening).  Material passing the 

number 6 mesh sieve is anticipated to be mostly sand, with some fine-grained organics from the 

mulch material.  Material retained on the number 6 mesh sieve is anticipated to primarily be organic 

material.  The volume and weight measurements for percent passing and percent retained on the 

number 6 mesh sieve will be recorded in the field.  If either the volumetric or weight percentage of all 

samples is within the tolerances described above, the mulch mixture will be accepted as sufficiently 

mixed for placement as the backfill material.  In the event that neither the volumetric or weight 

percentage of one or more samples is within the acceptable range of values, the mulch mixture will be 

mixed again to determine if insufficient mixing is the cause of this discrepancy.  In the event that 

continued mixing does not result in the achievement of an acceptable mixture composition, addition 

of the material which is lean in the mixture will be performed to achieve an acceptable mixture ratio 

for the backfill material. 

5.1.4 Laboratory Analyses 

Laboratory analyses will be performed on collected soil and groundwater samples as well as the 

QA/QC samples described in Section 5.2.4.  The analytical methods for these sampling events are 

listed in Table 5-2.  Prior to sampling, the laboratory will provide a sufficient number of analyte-

appropriate sample containers for the samples to be collected.  Table 5-3 lists the appropriate sample 

containers and preservation for groundwater samples for laboratory analyses. All analytical 

samples will be immediately packed on ice and shipped to the appropriate lab for analysis.  

Laboratory personnel will specify the necessary laboratory QC samples and prepare appropriate QC 

sample containers.  For samples requiring chemical preservation, preservatives will be added to 
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containers by the laboratory.  Containers and ice chests with adequate padding will be provided by 

laboratory personnel. 

5.1.5 Groundwater Field Analyses 

As indicated in Table 5-2, many of the groundwater chemical parameters will be measured onsite by 

field personnel.  Some of the measurements will be made with direct-reading meters (e.g., Horiba U-

22XD), while others will be made using a Hach® portable colorimeter or titration kit in accordance 

with manufacturer-specified procedures.  These procedures are described in the following 

subsections.  User manuals and Hach analyses for direct-reading meters are included in the SEDA 

SAP.  Additional Hach analyses specific to this work plan are included in Appendix B. 

Samples will be collected after stable conditions have been obtained.  All glassware or plasticware 

used in the field analyses will have been cleaned prior to sample collection by thoroughly washing 

with a solution of Alconox® and water, and rinsing with distilled water and isopropyl alcohol to 

prevent interference or cross contamination between measurements. 

If concentrations of an analyte are greater than the range detectable by the titrimetric or colorimetric 

method, the analysis will be repeated by diluting the groundwater sample with distilled water until the 

analyte concentration falls to a level within the range of the method.  All rinsate and sample reagents 

accumulated during groundwater analysis will be collected, combined with purge water, and disposed 

of according to the residuals management plan described in Section 4.4. 

5.1.5.1 Dissolved Oxygen Measurements 

DO measurements will be made using a meter with a sensor in a flow-through cell or a downhole 

oxygen sensor.  Multiple measurements will be taken before groundwater sample acquisition during 

well purging, with the final measurement made immediately prior to completion of the well purge.  

DO measurements will be recorded on the groundwater sampling record (Appendix C).  At a 

minimum of two monitoring well locations, the stabilized DO concentration will also be measured 

using a colorimetric indicator test (i.e., CHEMetrics Method K-7512 or equivalent) to confirm the 

accuracy of the DO meter.  In the event that the concentration measurements by the DO meter and 

colorimetric test do not agree, the colorimetric test will be repeated and the calibration of the DO 

meter will be checked to identify and correct the reason for the discrepancy between readings. 

5.1.5.2 pH, Temperature, and Specific Conductance 

Because pH, temperature, and specific conductance of a groundwater sample can change significantly 

within a short time following sample acquisition, these parameters will be measured in the field in a 
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flow-through cell during the purging process.  The measured values will be recorded in the 

groundwater sampling record.   

5.1.5.3 Carbon Dioxide Measurements 

Carbon dioxide is a byproduct of biological reactions and can be used to evaluate the bioactivity of 

the groundwater system.  Carbon dioxide will be measured in the field via titrimetric analysis using 

USEPA-approved Hach® Method 8205 (0 to 1,000 mg/L), or equivalent.  This method is included in 

Appendix B. 

5.1.5.4 Alkalinity Measurements 

Alkalinity in groundwater helps buffer the groundwater system against acids generated through both 

aerobic and anaerobic biodegradation processes.  Alkalinity of the groundwater sample will be 

measured in the field via titrimetric analysis using USEPA-approved Hach® Method 8203 (0 to 40 

mg/L, or 40 to 400 mg/L, as calcium carbonate), or equivalent.  This method is included in Appendix 

B. 

5.1.5.5 Sulfate and Hydrogen Sulfide Measurements 

Sulfate in groundwater is a potential electron acceptor for biodegradation in anaerobic environments, 

and sulfide is produced during sulfate reduction.  Sulfate will be measured in the laboratory (Table 5-

2).  Hydrogen sulfide concentrations will be measured in the field via colorimetric analysis with a 

Hach® DR/700 Portable Colorimeter or equivalent using USEPA-approved Hach® Method 8131 (0 to 

0.60 mg/L hydrogen sulfide) or equivalent. 

5.1.5.6 Ferrous Iron Measurements 

Iron is an important trace nutrient for bacterial growth, and different states of iron can affect the ORP 

of the groundwater and act as an electron acceptor for biological metabolism under anaerobic 

conditions.  Ferrous iron concentrations will be measured in the field via colorimetric analysis with a 

Hach® DR/700 Portable Colorimeter or equivalent after appropriate sample preparation.  Hach® 

Method 8146, or equivalent, for ferrous iron (0 to 3.0 mg/L) will be used to prepare and analyze the 

samples. This method is included in Appendix B. 

5.1.5.7 Manganese Measurements 

Manganese is a potential electron acceptor in anaerobic environments.  Manganese concentrations 

will be quantitated in the field using colorimetric analysis with a Hach® DR/700 Portable 

Colorimeter. USEPA-approved Hach® Method 8034 (0 to 20.0 mg/L), or equivalent, will be used to 

prepare the samples for quantitation of manganese concentrations.  This method is included in 

Appendix B. 
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5.1.5.8 Oxidation/Reduction Potential 

The ORP of groundwater is an indicator of the relative tendency of a solution to accept or transfer 

electrons.  Reduction/oxidation (redox) reactions in groundwater are usually biologically mediated; 

therefore, the ORP of a groundwater system reflects the prevailing biogeochemical processes that are 

occurring.  ORP measurements can be used to provide real-time data on biogeochemical conditions 

within the contaminant plume, especially in areas undergoing anaerobic biodegradation. 

The ORP of a groundwater sample can change significantly within a short time following sample 

acquisition and exposure to atmospheric oxygen.  Therefore, this parameter will be measured in a 

flow-through cell. 

5.1.6 Field Quality Assurance/Quality Control Procedures 

Field QA/QC procedures will include 1) collection of field duplicate and matrix spike/matrix spike 

duplicate (MS/MSD) samples, 2) decontamination of all non-dedicated equipment that contacts the 

sample medium before and after each use, 3) use of analyte-appropriate containers, and 4) use of 

chain-of-custody procedures for sample handling and tracking.  All samples to be transferred to the 

laboratory for analysis will be clearly labeled to indicate sample number, location, matrix (e.g., 

groundwater), and analyses requested.  Samples will be preserved in accordance with the analytical 

methods to be used, and water sample containers will be packaged in coolers with ice to maintain a 

temperature of 4 degrees Celsius (°C) or less. 

Each field duplicate water sample will be collected concurrently with, and by the same method as, the 

primary sample.  MS/MSDs will be prepared in the laboratory and used to establish matrix effects for 

samples analyzed for VOCs.  Sufficient extra sample volume will be submitted to the laboratory to 

allow MS preparation and analysis. 

All field sampling activities will be documented in a bound, sequentially-paginated field notebook in 

permanent ink.  All sample collection entries will include the date, time, sample locations and 

numbers, notations of field observations, and the sampler's name and signature.  Field QA/QC 

samples will be collected in accordance with the program described Section 5.2.4. 

5.1.7 Handling of Samples for Laboratory Analysis 

This section describes the handling of samples from the time of sampling until the samples are 

delivered to the laboratory. 

5.1.7.1 Sampling Records 

To provide complete documentation of the sampling event, detailed records will be maintained by the 

field scientist.  At a minimum, these records will include the following information: 
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• Sample location (facility name) and sample station identification; 

• Date and time of sampling; 

• Sampling method; 

• Field observations of sample appearance and odor; 

• Weather conditions; 

• Water level prior to purging (groundwater samples only); 

• Monitoring well depth (groundwater samples only); 

• Purge volume (groundwater samples only); 

• Monitoring well condition (groundwater samples only); 

• Sampler's identification; 

• Field measurements; and 

• Any other relevant information. 

Groundwater sampling information will be recorded on a groundwater sampling form (Appendix C).   

5.1.7.2 Sample Preservation 

The laboratory will add any necessary chemical preservatives prior to shipping the sample containers 

to the field.  Samples will be prepared for transportation to the analytical laboratory by placing the 

samples in a cooler containing ice to maintain a shipping temperature of 4 °C or lower. 

5.1.7.3 Sample Identification  

The field sample identification code provides the tracing of the sample from the location in the field, 

through laboratory analysis, and finally to data evaluation and presentation.  Each sample will be 

assigned a unique field sample identification code and labeled accordingly. This field sample 

identification code will contain information traceable to the site, location, date, and other appropriate 

information (e.g., MS/MSD) unique to that sample.  This code will be used for all references to this 

particular sample in all field and project documentation and reports.  

Samples collected during this pilot study will each be assigned a unique field sample identification 

code using an alphanumeric system.  Each sample identification number will consist of a segmented 

alphanumeric code that identifies the sampling location, the sample identifier, the type of sample, the 

date, and the QC identifier. Sample numbers will be assigned as described below.  
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• Location Designation. The first four characters represent the location within the sites where 

the samples are obtained. For example, a groundwater sample collected at monitoring well 

location MWT-12 would use the location identification of “MWT12.”  Field duplicate 

samples will be given a fictitious number so that the laboratory is unaware which primary 

sample it is duplicating.  

• Matrix Code.  The next two characters indicate the sample matrix.  The following are the 

codes that will be used during this investigation:  

  SO = Soil GW = Groundwater  MU = Mulch 

• Sample Depth.  The next set of numerals will indicate the depth below the surface to the top 

of the soil sample collection interval in feet and tenths of feet (e.g., 2.5 or 17.5; this part of 

the code is used only for soil samples). 

• Sample Date.  The next set of characters represents the field sample date.  A 6-digit code 

(MM-DD-YY) will be used for all samples during this investigation. 

• Laboratory matrix spike and matrix spike duplicates.  A sample submitted as a MS/MSD will 

be identified together with the primary sample, but designated as an MS/MSD sample type.   

As an example, for a groundwater sample collected from well MW-12 on 15 June 2005, the sample 
number would be: 

MWT12-GW-061505  

A sample submitted as a MS/MSD would be identified by: 

MWT12-GW-061505 (MS/MSD) 

5.1.7.4 Sample Container and Labels 

Sample containers will be filled and the container lids will be tightly closed.  The sample label will be 

firmly attached to the container side, and the following information will be legibly and indelibly 

written on the label: 

• Facility name and sample station identification; 

• Sample type (e.g., groundwater, soil, mulch); 

• Sampling date; 

• Sampling time; 

• Preservatives added; 
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• Sample collector's initials; and 

• Analyses requested. 

5.1.7.5 Sample Shipment 

After the samples are sealed and labeled, they will be packaged for transport to the laboratory.  The 

packaged samples will be delivered to the laboratory as soon as possible (within holding limits) after 

sample collection. 

The following packaging and labeling procedures will be followed: 

• Package sample so that it will not leak, spill, or vaporize from its container; 

• Cushion samples to avoid breakage; and 

• Add ice to container to keep samples cool. 

5.1.7.6 Chain-of-Custody Control 

For laboratory analysis, chain-of-custody forms will be completed for each shipment of samples to 

track the movement of samples and to provide a written record of all persons handling the samples.  

The chain-of-custody form will include sample information (sample identification, type, date, and 

time of collection), analyses requested, and the signature of each person receiving and relinquishing 

the samples. 

The "Remarks" column of the chain-of-custody form will be used to record additional information 

which may be of use to the laboratory for prescreening the samples.  When transferring samples, the 

individuals relinquishing and receiving the samples will sign, date, and note the time on the chain-of-

custody form. 

The original chain-of-custody form will accompany the samples to the laboratory.  The laboratory 

will make and maintain a file copy, and the completed original will be returned to the project manager 

as a part of the final analytical report.  This record serves to document sample custody transfer from 

the sampler to the shipper, and to the laboratory. 

5.1.8 Aquifer Testing 

To evaluate the impact of the bioremediation processes on the hydraulic conductivity of the aquifer 

and biowall, slug tests will be conducted at five of the proposed groundwater monitoring locations.  A 

slug test is a single-well hydraulic test used to determine the hydraulic conductivity of an aquifer in 

the immediate vicinity of the screened interval of the tested well.  Slug tests can be used for both 

confined and unconfined aquifers that have a transmissivity of less than 7,000 square feet per day.  
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Slug testing can be performed using either a rising head or a falling head test; at this site, both 

methods will be used in sequence. 

Slug tests will be conducted immediately following development of newly installed monitoring wells 

to establish baseline conditions.  An additional slug test will be  performed during the 22-week 

monitoring event.  The monitoring locations to that will be tested are identified in Tables 4-3 and 4-4. 

5.1.8.1 Definitions 

• Hydraulic Conductivity (K).  A quantitative measure of the ability of porous material to 

transmit water; defined as the volume of water that will flow through a unit cross-sectional 

area of porous or fractured material per unit time under a unit hydraulic gradient. 

• Transmissivity (T).  A quantitative measure of the ability of a given thickness of an aquifer 

to transmit water.  It is the product of the hydraulic conductivity and the saturated thickness 

of the water-bearing zone. 

• Slug Test.  Two types of tests are possible:  rising head and falling head.  A slug test 

generally consists of adding a slug of water or a solid cylinder of known volume to the well 

to be tested or removing a known volume of water or cylinder and measuring the rate of 

recovery of water level inside the well.  The slug of a known volume acts to raise or lower the 

water level in the well. 

• Rising Head Test.  A test used in an individual well within the saturated zone to estimate the 

hydraulic conductivity of the surrounding formation adjacent to the screened interval by 

lowering the water level in the well and measuring the rate of recovery of the water level.  

The water level may be lowered by removing a quantity of water or a submerged solid slug 

from the well. 

• Falling Head Test.  A test used in an individual well to estimate the hydraulic conductivity 

of the surrounding formation adjacent to the screened interval by raising the water level in the 

well by insertion of a solid slug or quantity of water, and then measuring the rate of drop in 

the water level. 

5.1.8.2 Equipment and Materials 

The following equipment will be used to conduct a slug test: 

• Teflon®, PVC, or metal slugs;  

• Nylon or polypropylene rope; 

• Electric water-level indicator; 
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• Pressure transducer/sensor; 

• Field logbook/forms; and 

• Automatic data recording instrument (e.g., Hermit Environmental Data Logger®, In-Situ, Inc. 

Model SE3000, or equivalent). 

5.1.8.3 General Test Methods 

Hydraulic testing will be completed on wells that have been properly developed and in which water 

levels have stabilized.  During the slug test, the water level change should be influenced only by the 

introduction (or removal) of the slug volume.  Other factors, such as inadequate well development or 

extended pumping, may lead to inaccurate results.  The Parsons field scientist will determine when 

static equilibrium has been reached in the well.  The pressure transducer, slugs, and any other 

downhole equipment will be decontaminated prior to and immediately after the performance of each 

slug test using the procedures described in Section 5.1.2.2.  Because the aquifer that will be tested at 

the Ash Landfill site is unconfined, two rising head slug tests (rather than one rising head and one 

falling head slug test) will be performed to access hydraulic information. 

5.1.8.4 Rising Head Test 

Two rising head test will be performed at each selected monitoring location.  The following steps 

describe the rising head slug test procedure: 

1. Decontaminate all downhole equipment prior to initiating the test. 

2. Open the well.  Where wells are equipped with water-tight caps, the well should be unsealed 

at least 24 hours prior to testing to allow the water level to stabilize.  The protective casing 

will remain locked during this time to prevent vandalism. 

3. Prepare the aquifer slug test data form with entries for: 

• Well number, project number, and project name, 

• Aquifer testing team, 

• Climatic data, 

• Top of well casing elevation, 

• Identification of measuring equipment being used, 

• Static water level, and 

• Date. 
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4. Measure the static water level in the well to the nearest 0.01 foot. 

5. Lower the decontaminated pressure transducer into the well and allow the displaced water to 

return to its static level.  This can be determined by periodic water-level measurements until 

the static water level in the well is within 0.01 foot of the original static water level.  

6. Lower a decontaminated or new, disposable bailer into the well and allow the bailer to 

completely fill with water. 

7.  Re-measure the static water level in the well to the nearest 0.01 foot to determine when the 

water level in the well has restabilized to within 10 percent of the original static water level. 

8. Turn on the data logger and quickly lower the slug below the water table, being careful not to 

disturb the pressure transducer.  Follow the user’s manual for proper operation of the data 

logger. 

9. Initiate data recording and quickly withdraw the bailer from the well. 

10. Terminate data recording when the water level stabilizes in the well, and remove the pressure 

transducer from the well and decontaminate.  The well will be considered stabilized for 

termination purposes when it has recovered to within 10 percent of the original static water 

level. 

5.1.8.5 Slug Test Data Analysis 

Data obtained during slug testing will be analyzed using the method of Bouwer and Rice (1976) and 

Bouwer (1989) for unconfined conditions. 

5.2 QUALITY ASSURANCE PROJECT PLAN  

This QAPP is designed to provide data quality assurance objectives (DQAOs) specific to the pilot 

study for bioremediation of chlorinated solvents in groundwater using a permeable mulch biowall at 

the Ash Landfill, SEDA, Romulus, NY.  This QAPP conforms to the requirements of the AFCEE 

QAPP Version 4.0.01 and was developed to address the AFCEE requirements for precision, accuracy, 

representativeness, completeness, and comparability (PARCC) of water, soil, and mulch data 

collected and generated during this pilot study.  Data collection, field and laboratory analysis, and 

data management will be conducted in accordance with the procedures described in this QAPP, and in 

the following documents: 

• Seneca Army Depot Activity Sampling and Analysis Plan - Draft, (Parsons 2005); 

• Air Force Center for Environmental Excellence Quality Assurance Plan, Revision 4.0.01 

(AFCEE, 2005).  
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• Data Quality Objectives Process for Hazardous Waste Site Investigations (USEPA, 2000b). 

Project-specific DQAOs are designed to ensure that data of adequate quality are collected to support 

project decisions.  This section describes the project-specific requirements that ensure that the project 

and analytical DQAOs are met.  Chemical data will be of sufficient quality to accurately evaluate the 

Ash Landfill Pilot Study.  The chemical analyses to be performed under this project are listed in 

Table 5-2.  The media to be sampled during implementation of this project include subsurface soil, 

groundwater, and the mulch backfill to be placed in the trenches.  After all samples are analyzed, the 

Parsons project chemist will review the data for completeness and usability of the data. 

5.2.1 Analytical Methods 

Laboratory analyses will be performed on collected soil and groundwater samples as well as the 

QA/QC samples described in Section 5.1.4.  The analytical methods for these sampling events are 

listed in Table 5-2.  The primary site-specific chemicals of concern are chlorinated solvents. 

Prior to sampling, the laboratories will provide a sufficient number of analyte-appropriate sample 

containers for the samples to be collected.  All containers, preservatives, and shipping requirements 

will be consistent with USEPA or other appropriate protocol.  For samples requiring chemical 

preservation, preservatives will be added to containers by the laboratory.  Containers and ice chests 

with adequate padding will be provided by laboratory personnel. 

5.2.1.1 Analytical Procedures 

The analytical program for this project will consist of both field-based screening analyses for 

groundwater, off-site (fixed-base) laboratory definitive analyses of  subsurface soil, mulch, and 

groundwater samples, and associated QA/QC samples (e.g., field duplicates and trip blanks).  Table 

5-2 lists the analytical parameters and analytical methods to be used for each of the environmental 

media to be sampled. 

5.2.1.2 Analytical Protocols for Analytes Not Listed in the Seneca SAP 

This section provides descriptions of analytical methods are not included in the Seneca SAP (Parsons, 

2005).  These methods are provided in Appendix A of this document. 

5.2.1.2.1 Methane, Ethane, and Ethane Microseeps SOP AM20-GAX 

Methane, ethane, and ethene samples collected as part of this study will be analyzed via the 

Microseeps, Inc. internal standard operating procedure (SOP) AM20-GAX.  Method AM20-GAX is 

an analysis method that uses a gas chromatograph to analyze head space samples collected from the 

sample vials.  The Microseeps SOPs will be utilized instead of the more common USEPA-approved 

RSK-175 method because the Microseeps methods are capable of detecting ethene and ethane at 
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much lower concentrations than the RSK-175 method.  The AM20-GAX method SOP is available 

upon request.  Very low detection limits are important for these compounds because ethene and 

ethane are produced in low concentrations during the reductive dechlorination of chlorinated ethenes.   

The Microseeps methods are not USEPA approved and Microseeps does not possess the capability to 

produce all of the QC documentation and testing normally required for environmental samples.  

However, since methane, ethene, and ethane data will only be used to support conclusions arrived at 

through the analysis of VOC data, the lack of complete QC is of little consequence.  The detection 

limits and project quantitation limits for methane, ethene, and ethane that the Microseeps methods are 

capable of attaining are summarized in Table 5-4. 

5.2.1.2.2 Volatile Fatty Acids by Microseeps SOPs 

Volatile fatty acids (VFAs) will be analyzed using Microseeps internal SOPs.  The VFAs pyruvic, 

lactate, formate, acetate, propionate, and butyrate are used as biomarkers of anaerobic metabolism.  

Anaerobic bacteria produce these compounds through the fermentation of organic material.  In the 

case of this pilot study the organic material will consist primarily of mulch. 

VFAs are soluble and will tend migrate with advective groundwater flow.  VFAs are also readily 

consumed by microbial activity.  Analyzing the spatial and temporal distribution of VFA content in 

groundwater gives a good indication of microbial activity and impact of substrate addition to the 

treatment zone.   

5.2.1.2.3 Field Analyses Using USEPA-approved Field Methods 

Manganese, hydrogen sulfide, alkalinity, carbon dioxide, and ferrous iron will be analyzed in the field 

using various methods developed by the Hach® Company.  These analytes will be analyzed in the 

field because they are indicator parameters that will be used only to support conclusions drawn from 

the other laboratory analytical data.  The majority of these analytes also have short holding times that 

make them difficult to measure accurately by sample collection, storage, transport, and analysis in an 

offsite laboratory.  The SOPs provided by Hach® are available upon request. 

5.2.2 Data Quality Assurance Objectives  

The project scope and performance objectives are described in Section 3; analytical DQAOs are 

described in this section.  This QAPP has been developed for use in conjunction with the 

environmental sampling activities for this project and describes the QA/QC procedures and protocols 

that will be used.  The QAPP serves as a controlling mechanism during these investigations to ensure 

that all data collected are valid, reliable, and defensible.  Analytical data quality levels, project QA 



Ash Landfill Biowall Pilot Study Work Plan 
Seneca Army Depot Activity 

May 2005 5-19 
P:\PIT\Projects\Seneca PBC I\Pilot Study Work Plan\Work Plan\draft\Section 5.doc 

objectives, DQAOs and data quality indicators (DQIs) are described in this section.  No criteria are 

set for geochemical analyses or measurements made directly in the field with field instruments. 

The laboratory shall follow the appropriate method and program requirements so that the data quality 

is acceptable and can be used to support future decisions.  The analytical DQAOs for this field 

investigation shall be met when the quality of the sample data meet the requirements defined in this 

QAPP.  The analytical DQAOs for the site shall support the identification of chlorinated solvents in 

soil and groundwater, and characterization of site geochemical conditions. 

5.2.2.1 Analytical Data Quality Levels 

Analytical data quality is specified in terms of levels defined in the AFCEE QAPP, Version 4.0.  The 

two general categories of data used by the AFCEE are defined as: (1) screening data and (2) definitive 

data.  For this pilot study, the following analytical levels will be used as indicated: 

• Screening data: Field screening analyses using portable instruments will be used for selected 

analyses including geochemical indicator parameters.  These analytical methods will generate 

screening data of appropriate quality to support the intended data use.  For example, 

screening level analytical methods will be used to determine the presence and concentration 

of groundwater geochemical parameters such as pH, ORP, DO, carbon dioxide, conductivity, 

temperature, alkalinity, ferrous iron, manganese, and hydrogen sulfide.  These data will be 

used to monitor the whether geochemical conditions are appropriate for in situ 

bioremediation of CAHs. 

• Definitive data: Definitive analyses will be performed in off-site analytical laboratories.  

These analytical methods will generate definitive data of appropriate quality to support the 

intended data use.  The analytical laboratories will provide “definitive” data packages that 

would allow a definitive data validation process to be adequately completed.  Laboratory data 

qualifiers are listed in the AFCEE QAPP Version 3.1.  Definitive analytical methods will be 

used to determine concentrations of VOCs and certain geochemical parameters not practically 

determined using screening level analyses, such as TOC, nitrate + nitrite, sulfate, and 

chloride. 

The QA program designed for this project addresses quality objectives for both sampling and 

laboratory methodology.  Field QA efforts are aimed at assuring that samples are representative of the 

conditions in the various environmental media at the time of sampling.  Laboratory QA efforts are 

aimed primarily at assuring that validated data packages provide sufficient PARCC to quantify 

contaminant levels in environmental samples. 
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5.2.2.2 Analytical Data Quality Objectives 

Analytical Data Quality Objectives (ADQOs) specify the data type, quality, quantity, and uses needed 

to make decisions and are the basis for designing data collection activities.  ADQOs are based on the 

use of the data and include consideration of PARCC DQIs. The process of establishing and evaluating 

achievement of the project-specific ADQOs is a systematic process for generating environmental data 

that will be sufficient for their intended use.  The analytical parameters and rationale that support the 

project ADQOs are defined in Table 5-5. 

5.2.2.3 Data Quality Assessment  

The data assessment activities incorporated into this project will be used to maintain the accuracy, 

precision, comparability, and representativeness of data collected during this pilot study.  These 

activities include frequent equipment calibration, blind duplicate analyses, MS/MSD analyses, and 

laboratory blank and duplicate analyses.  Data quality will be determined by measuring data accuracy, 

precision, and completeness. 

5.2.3 Sample Custody and Sample Management  

The following subsections describe sample custody and handling procedures.  Sample custody 

documentation procedures described in this section will be followed throughout all sample collection 

activities during this pilot study.  Components of sample custody procedures include the use of field 

logbooks, sample labels, and chain-of-custody forms. 

5.2.3.1 Sample Containers, Volumes, Preservation, and Holding Times 

All physical samples obtained at the site will be placed in an appropriate sample container for 

preservation and shipment to the designated laboratory.  Section 5.1.4 of this project SAP discusses, 

and Table 5-3 summarizes, the appropriate type and number of sample containers, preservatives, and 

holding times for soil and aqueous samples. 

5.2.3.2 Sample Identification 

Section 5.1.6.3 of this project SAP summarizes the project sample identification procedures.   

5.2.3.3 Sample Packaging and Shipping 

Sections 5.1.6.4 and 5.1.6.5 of this project SAP summarize the project sample packaging and 

shipping procedures. 

5.2.3.4 Sample Custody 

Chain-of-custody records provide a means of tracing each sample from the time of collection through 

shipment and final analysis, producing a written record of all persons handling the samples.  A 

sample is defined as being under one's custody if it is in one's possession or in view after being in 
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one's possession or if that person locked the sample up or put it in a designated secure area.  Section 

5.1.6.6 of this project work plan summarizes sample custody procedures. 

5.2.4 Quality Control Samples  

Field QA/QC procedures will include collection of field duplicates and trip blanks; decontamination 

of all equipment that contacts the sample medium before and after each use; use of analyte-

appropriate containers; and chain-of-custody procedures for sample handling and tracking.  Field QC 

samples will be collected in accordance with the program summarized in Table 5-6.  QA/QC 

sampling will include collection and analysis of duplicate groundwater samples, trip blanks, and 

MS/MSD samples.  Internal laboratory QC procedures will involve the analysis of laboratory control 

samples (LCSs) and laboratory method blanks (LMBs).   

5.2.4.1 Field Duplicates  

A field duplicate sample is a second sample collected at the same location as the original sample.  

Duplicate samples are collected simultaneously or in immediate succession, using identical recovery 

techniques, and treated in an identical manner during storage, transportation, and analysis.  Duplicate 

sample results are used to assess precision of the sample collection process. The duplicate sample is 

submitted to the primary laboratory as a “blind” duplicate and also serves the purpose of measuring 

the primary laboratory’s precision for a specific method and matrix.   

Duplicate groundwater samples will be collected at a frequency of 1 for every 20 or fewer samples of 

similar matrix.  Each duplicate water sample will be collected concurrently with, and by the same 

method as, the primary sample.  Duplicate water samples will be analyzed for VOCs and geochemical 

parameters (i.e., methane, ethane, and ethene; TOC; nitrate + nitrite; dissolved inorganics; chloride; 

sulfate; and mobile field analyses).   

5.2.4.2 Matrix Spike and Matrix Spike Duplicates  

Matrix spikes will be prepared in the laboratory and used to establish matrix effects for samples 

analyzed for VOCs.  Sufficient extra sample volume will be submitted to the laboratory to allow 

matrix spike preparation and analysis.  MS and MSD analyses will be performed at a frequency of 

one per every twenty VOC samples.  Field personnel will designate on the chain of custody the 

particular samples the laboratory is to perform these analyses on.  

5.2.4.3 Trip Blanks  

Trip blanks are used to assess the potential introduction of contaminants from sample containers or 

during the transportation and storage procedures. A trip blank will be analyzed to assess the effects of 

ambient conditions on sampling results during the transportation of samples.  The water trip blank 
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will consist of a VOC sample vial filled in the laboratory with ASTM Type II reagent grade water, 

transported to the sampling site, handled like an environmental sample and returned to the laboratory 

for analysis. Trip blanks are not opened in the field.  Trip blanks are prepared only when VOC 

samples are taken and are analyzed only for VOCs.  One trip blank will be transported inside each 

sample shipment containing samples for VOC analysis.  

5.2.4.4 Laboratory Control Spikes and Laboratory Method Blanks  

LCSs and LMBs will be prepared internally by the laboratory and will be analyzed each day samples 

that from the sites are analyzed.  Samples will be reanalyzed in cases where the LCS or LMB are out 

of the control limits.  Control charts for LCSs and LMBs will be developed by the laboratory and 

monitored for the analytical methods used. 

5.2.5 Data Quality Assessment 

Upon completion of all field and analytical work, the quality of data generated as part of this pilot 

study will be assessed.  This includes a review of field and analytical data.  Formal data validation 

will not be performed. 

5.2.5.1 Review of Field Data 

The Parsons field team leader, project chemist, and project manager shall ensure that all field records 

are evaluated for the following: 

• Completeness of field records.  A check of field record completeness will ensure that all 

requirements for field activities in the statement of work (SOW) have been fulfilled, complete 

records exist for each field activity, and that the procedures specified in this QAPP have been 

followed.  Field documentation will ensure sample integrity and provide sufficient technical 

information to recreate each field event. 

• Identification of anomalous field test data.  Anomalous field data shall be identified and 

explained to the extent possible.  For example, headspace readings obtained at one boring 

location that are significantly higher than at any other boring shall be explained in the 

technical report.  

• Accuracy and precision of field data and measurements.  The assessment of the quality of 

field measurements shall be based on instrument calibration records and a review of any field 

corrective actions.  The accuracy and precision of field measurements shall be discussed in 

the technical report. 

Field record review is an ongoing process.  Field team leaders will be responsible for ensuring that 

proper documentation is recorded during each site's sampling activities. 
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5.2.5.2 Review of Laboratory Data 

All laboratory data shall be reviewed by laboratory personnel.  The establishment of method detection 

and control limits shall be documented and verified.  Any data outside the acceptable range specified 

in the analytical methods shall be identified.  Any trends or problems with the data shall be evaluated.  

The absence of records supporting the establishment of control criteria and detection limits shall also 

be noted.  Analytical batch quality control, calibration check samples, method calibrations, continuing 

calibration verifications, corrective action reports, the results of reanalysis, sample holding times, 

sample preservations, and any re-sampling and analysis shall all be evaluated by the laboratory. 

Samples associated with out-of-control QC data will be identified in the technical report, and an 

assessment of the utility of such analytical results will be made.  The check of laboratory data 

completeness shall ensure that complete records exist for each analysis and the associated QC 

samples, and procedures specified in the laboratory QAP have been implemented.  

An analyst (lab review analyst) other than the original data processor will be responsible for 

reviewing all steps of the laboratory data processing.  Each page of checked data shall be signed and 

dated by the verifier. 

5.2.5.3 Data Reporting 

This subsection describes the processes that will be used to review and report the analytical data. 

5.2.5.3.1 Field Reporting 

Field reporting procedures are described in Section 5.1 of this SAP. 

5.2.5.3.2 Laboratory Data Verification and Reporting 

All analytical data will be verified prior to being released by the laboratory.  Laboratory data 

verification will consist of reviewing the data for technical validity.  Reporting of analytical results 

for this project will include environmental and QC sample analysis data in hard copy format, as well 

as a computer disk containing Environmental Resources Program Information Management System 

(ERPIMS)-formatted data.  Analytical hardcopy reports will contain the following items: 

• Case narrative, 

• Laboratory name, 

• Client name, 

• Date of issue, 

• Parsons project identification number, 

• Field sample identification, 
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• Laboratory assigned sample number, 

• Sample matrix description, 

• Analytical method description and reference citation, 

• Individual parameter results (including second column and primary results where 

appropriate), 

• Date of analysis (extraction dates, first run, and any subsequent runs), 

• Method detection limits achieved, 

• Concentration units, 

• Dilution or concentration factors, 

• Corresponding QC report, and  

• Corrective action report. 

Laboratory QA/QC deliverables include two hardcopies and an electronic deliverable in ERPIMS 

format.  QC data are recorded on the QC report forms for the appropriate tests and correlated to the 

analysis results by the laboratory lot control numbers.  QC reports will contain the following items: 

• Narrative describing any noncompliant samples, 

• Initial and continuing calibration results, 

• Method blank, 

• LCS, 

• Surrogate results, and 

• MS/MSD results. 

The Parsons project chemist will review all laboratory data packages.  Any reports that are rejected as 

incomplete or in error will be returned to the laboratory for correction.  The laboratory shall submit a 

revised, corrected report within two weeks of notification of a rejected report. 

5.2.5.4 Parsons Data Review and Reporting 

Using the reviews of field records and laboratory analyses, the data collected will be reviewed for any 

results that are not representative of environmental conditions (because they were generated through 

poor field or laboratory practices), and these samples shall not be used in the site evaluation process.  

This determination shall be made using the professional judgment of a multidisciplinary team (e.g., 
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chemists, hydrologists, other scientists, and engineers), and other personnel having direct experience 

with the data collection effort.  This coordination is essential for the proper evaluation of that data.  

The usefulness of historical data will also be evaluated.  

Formal validation of the laboratory data using AFCEE QAPP guidelines for review and validation for 

definitive data will not be performed under this project’s scope of work.  The data will be collected, 

analyzed, and reported in a format that will allow a data review.  Field screening data will be 

evaluated in a manner suitable for the intended data uses. 

The project-specific data review will include evaluation of: 

• Case narrative information, 

• Chain-of-custody forms, 

• Holding times, 

• Method calibration limits, 

• Laboratory-established detection limits and reporting limits (RLs) or practical quantitation 

limits (PQLs), 

• Method blanks, 

• Laboratory QC sample results (LCS, replicate samples) 

• Analytical batch control records, including recoveries for spike and spike duplicate results, 

• Surrogate spike results, 

• Internal standards recovery, 

• Corrective actions, and 

• Completeness of data. 

5.2.6 Data Deliverables 

The data deliverables required for this project are to be provided in both hard-copy and electronic 

format.  The laboratory will be required to provide two copies of each hard-copy data reporting 

package. 

To facilitate data handling and management, laboratory data will be entered into electronic format.  

All data will be delivered from the laboratory in the database format specified in the AFCEE 

Environmental Resources Program Information Management System (ERPIMS) Data Loading 
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Handbook, Version 4.0.  The laboratory will be responsible for running the ERPTools® software on 

the analytical data files prior to delivery. 
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SECTION 6 

DATA ANALYSIS, INTERPRETATION. AND REPORTING 

6.1 DATA ANALYSIS AND INTERPRETATION 

Parsons will compile, analyze, and interpret field test data after the 5-month process monitoring 

event.  Parsons will evaluate and provide defensible conclusions regarding, but not limited to: the 

efficiency of electron donor utilization for reductive dechlorination as compared to metabolic 

(e.g., sulfate reduction, methane production) and anabolic (i.e., biomass growth) processes; 

growth and development of microbial populations; magnitude and composition of TOC in the 

biowall; effective zone of influence; apparent electron donor requirements; observed changes in 

site-geochemistry; actual/significant changes in contaminant concentrations and mass 

(considering volatilization, dilution, degradation, and daughter product formation and 

persistence); reaction kinetics and residence time; and feasibility and cost-effectiveness of full-

scale implementation when compared to the use of ZVI.   

6.2 REPORTING 

At the conclusion of the pilot study, a report will be incorporated into a preliminary design and 

will document the results of the Ash Landfill biowall pilot study to determine if the permeable 

biowall is effective at reducing concentrations of CAHs to levels protective of human health and 

the environment.  The report will include a summary of field activities, analytical data, 

recommendations, and conclusions.  Based upon the results of the field application, continued 

monitoring and the need for any system modification or optimization will be evaluated.  In 

addition, other information that will be provided includes any site photographs, field notes, 

laboratory data, and waste disposal documentation. 
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SECTION 7 

MANAGEMENT AND STAFFING  

Contact information for the project management and staffing team is listed below.  

Name Title Address Phone and Fax E-mail 
Mr. Lonnie 
Wolfe 

AFCEE Contracting 
Officer’s 
Representative 

HQ AFCEE/TDE 
3300 Sidney Brooks 
Brooks City-Base, TX  
78235 

210-536-5269 
210-536-4330 (fax) 

lonnie.wolfe@ 
brooks.af.mil 

Mr. Steve 
Absolom 

Seneca Army Depot 
Activity (SEDA) 

SEDA 
Building 123 
Romulus, NY 14541 
Attn:  SMASE-BEC 

607-869-1309 
607-869-1362 (fax) 
 
 

stephen.m.absolom
@us.army.mil 

Mr. Todd Heino Parsons Project 
Manager 

Parsons  
150 Federal St. Suite 800 
Boston, MA  02110 

617-449-1405 
617-946-9777 (fax) 

Todd.Heino 
@parsons.com 

Mr. Doug 
Downey 

Parsons Technical 
Director  

Parsons  
1700 Broadway, Suite 900 
Denver, CO  80290 

303-764-1915 
303- 831-8208 (fax) 

doug.downey 
@parsons.com 

Mr. Ben 
McAllister 

Parsons Field Task 
Manager 

Parsons  
150 Federal St. Suite 800 
Boston, MA  02110 

617-449-1592 
617-946-9777 (fax) 

Benedict.McAllister
@parsons.com 

Ms. Tammy 
Chang 

Parsons Project 
Chemist 
 

Parsons 
8000 Centre Park Dr., Suite 
200 
Austin, TX  78754 

512-719-6092 
512-719-6099 (fax) 

Tammy.Chang@ 
parsons.com 
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SECTION 8 

SCHEDULE 

The following schedule is proposed for implementation of the permeable biowall pilot study.   

Activity Deliverable Start Date End (Due) Date 
Work Plan Biowall Pilot Study 

Work Plan  
02 May 2005 25 May 2005 

Work Plan 
Review/Subcontractor 
Selection  
(30 days) 

-- 25 May 2005 27 June 2005 

Respond to Comments (5 
days) and Mobilize to Field 

Comment Response 
Letter 

27 June 2005 8 July 2005 

System Installation and 
Baseline Characterization  

-- 11 July 2005 23 July 2005 

Process Monitoring Event 1 
(8 weeks) 

-- 12 September 2005 16 September 2005 

Process Monitoring Event 2 
(15 weeks) 

-- 31 October 2005 4 November 2005 

Process Monitoring Event 3 
(22 weeks) 

-- 19 December 2005 23 December 2005 

Remedial Design Work 
Plan and Preliminary 
Design Report 

Preliminary Design 
Report 

09 January 2006 28 February 2006 

RD WP and Preliminary 
Design Review  
(30 days)   

-- 28 February 2006 28 March 2006 

Final Design Report 
Revisions and Approval 

Final Design Report 28 March 2006 28 August 2006 

Full Scale Installation -- 28 August 2006 28 September 2006 

 

The biowall pilot study results will be presented within 60 days of the last process monitoring event.  

The biowall pilot study results will be incorporated into a preliminary design report and remedial 

design work plan for full scale implementation.  The preliminary design report will include 

recommendations for additional performance monitoring and evaluate the need for any system 

modification or optimization (Section 6) prior to, or as part of, full-scale design and installation. 

The Army’s goal is to transfer the Ash Landfill property by January 31, 2007.  The schedule above 

allows for the completion of the full scale installation by the end of September 2006 and sufficient 

time to submit and gain approval on a site completion report prior to the Army’s target transfer date 

of January 31, 2007. 
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TABLE 4-1
SUMMARY OF SAMPLING ACTIVITIES FOR BIOWALL BACKFILL

BIOWALL PILOT STUDY WORKPLAN
ASH LANDFILL

SENECA ARMY DEPOT, NEW YORK

 Backfill Analysis a/

Iron Percent
Total Nitrogen Phosphorous Organic Percent

TKN Potassium Carbon Solids
Identifier (SM 4500) (SW6010B) (SW9060M) (EPA 160.3)

Mulch Sample 1 b/ 1 1 1 1

Mulch Sample 2 b/ 1 1 1 1

Mulch Sample 3 c/ 1 1 1 1

Mulch Sample 4 c/ 1 1 1 1

Sand Sample 1 1 1

Sand Sample 2 1 1

4 6 4 6

a/  Representative samples will be collected at from indicated backfill component prior to combining materials.
a/  Mulch sample will be collected prior to application of food-grade soybean oil.
c/  Mulch sample will be collected after application of food-grade soybean oil but before mixing with sand.
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ASH LANDFILL

Well Total Well Screened Length of Length of

Monitoring Well Location Diameter Depth Interval Riser Screen

Identifier Description (inches) (feet bgs)a/ (feet bgs) (feet) (feet)

North Transect

MWT-12 Upgradient of East Biowall 2.0 15c/ 8-13 10 5

MWT-13 b/ Within East Biowall 2.0 15c/ 8-13 10 5

MWT-14 Between East and West Biowalls 2.0 15c/ 8-13 10 5

MWT-15 b/ Within West Biowall 2.0 15c/ 8-13 10 5

MWT-16 Downgradient of West Biowall 2.0 15c/ 8-13 10 5

MWT-17 Downgradient of West Biowall 2.0 15c/ 8-13 10 5

South Transect

PT-12A (Existing) Upgradient of East Biowall 2.0 13 Unknown, to be determined in field

MWT-18 b/ Within East Biowall 2.0 15c/ 8-13 10 5

MWT-19 Between East and West Biowalls 2.0 15c/ 8-13 10 5

MWT-20 b/ Within West Biowall 2.0 15c/ 8-13 10 5

MWT-21 Downgradient of West Biowall 2.0 15c/ 8-13 10 5

MWT-22 Downgradient of West Biowall 2.0 15c/ 8-13 10 5
a/  feet bgs indicates depth in feet below ground surface.

b/  Monitoring well located inside biowall.
c/  approximate well depth is 15 feet bgs.  Wells will be installed to competent bedrock.

SENECA ARMY DEPOT, NEW YORK

TABLE 4-2
PROPOSED GROUNDWATER MONITORING WELL CONSTRUCTION SUMMARY

BIOWALL PILOT STUDY WORK PLAN
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TABLE 4-3
SUMMARY OF BASELINE CHARACTERIZATION ACTIVITIES

BIOWALL PILOT STUDY WORK PLAN
ASH LANDFILL

SENECA ARMY DEPOT, NEW YORK

 Soil Groundwater Analyses
Aquifer Water Total Organic Methane, Nitrate + Sulfate, Total Organic Volatile

Location Location Test Level Carbon VOCsa/ Ethane, Ethene Nitrite Chloride Carbon Fatty Acids Well Head Mobile Lab
Identifier Description Analysis Measurement (SW9060M) (SW8260B) (Microseeps) (E300.1) (E300.1) (SW9060M) (Microseeps) Analyses b/ Analyses c/

North Transect
MWT-12 Upgradient of East Biowall 1 1 2 1 1 1 1 1 1 1 1
MWT-13 Within East Biowall 1 1 1 1 1 1 1 1 1 1
MWT-14 Between East and West Biowalls 1 1 1 1 1 1 1 1 1 1
MWT-15 Within West Biowall 1 1 1 1 1 1 1 1 1 1
MWT-16 Downgradient of West Biowall 1 1 1 1 1 1 1 1 1 1
MWT-17 Downgradient of West Biowall 1 2 1 1 1 1 1 1 1 1
South Transect
PT-12A Upgradient of East Biowall 1 1 1 1 1 1 1 1 1
MWT-18 Within East Biowall 1 1 1 1 1 1 1 1 1
MWT-19 Between East and West Biowalls 1 1 1 1 1 1 1 1 1
MWT-20 Within West Biowall 1 1 1 1 1 1 1 1 1
MWT-21 Downgradient of West Biowall 1 1 1 1 1 1 1 1 1
MWT-22 Downgradient of West Biowall 1 1 1 1 1 1 1 1 1

SUBTOTALS 5 12 4 12 12 12 12 12 12 12 12

QA/QC
Duplicates 1 1 1 1 1 1 1
MS 1
MSD 1
Trip Blanks 1

TOTAL NUMBER OF SAMPLES DURING BASELINE SAMPLING 4 16 13 13 13 13 13 12 13

a/  Volatile organic compounds (VOCs) to include aromatic and chlorinated aliphatic hydrocarbons. 
b/  Well head analyses include dissolved oxygen, oxidation-reduction potential, pH, temperature, conductivity, and turbidity.
c/  Mobile lab analyses include carbon dioxide, alkalinity, ferrous iron, hydrogen sulfide, and manganese.

P:\PIT\Projects\Seneca PBC I\Pilot Study Work Plan\Work Plan\draft\tables\Section 4 Tables.1.xls   



TABLE 4-4
SUMMARY OF PROCESS MONITORING ACTIVITIESa/ 

BIOWALL PILOT STUDY WORK PLAN
ASH LANDFILL

SENECA ARMY DEPOT, NEW YORK

 Groundwater Analyses
Aquifer Water Methane, Sulfate, Total Volatile Fatty 

Location Location Test Level VOCsb/ Ethane, Ethene Chloride Organic Carbon Acids c/ Well Head Mobile Lab
Identifier Description Analysis c/ Measurement (SW8260B) (Microseeps) (E300.1) (SW9060M) (Microseeps) Analyses d/ Analyses e/

North Transect
MWT-12 Upgradient of East Biowall 1 1 1 1 1 1 1 1 1
MWT-13 Within East Biowall 1 1 1 1 1 1 1 1 1
MWT-14 Between East and West Biowalls 1 1 1 1 1 1 1 1 1
MWT-15 Within West Biowall 1 1 1 1 1 1 1 1 1
MWT-16 Downgradient of West Biowall 1 1 1 1 1 1 1 1 1
MWT-17 Downgradient of West Biowall 1 1 1 1 1 1 1 1
South Transect
PT-12A Upgradient of East Biowall 1 1 1 1 1 1 1 1
MWT-18 Within East Biowall 1 1 1 1 1 1 1 1
MWT-19 Between East and West Biowalls 1 1 1 1 1 1 1 1
MWT-20 Within West Biowall 1 1 1 1 1 1 1 1
MWT-21 Downgradient of West Biowall 1 1 1 1 1 1 1 1
MWT-22 Downgradient of West Biowall 1 1 1 1 1 1 1 1

SUBTOTALS 5 12 12 12 12 12 12 12 12

QA/QC
Duplicates 1 1 1 1 1 1
MS 1
MSD 1
Trip Blanks 1

TASK TOTAL 16 13 13 13 13 12 13
TOTAL NUMBER OF SAMPLES OVER THREE EVENTS 48 39 39 39 13 36 39

a/  Summary of monitoring activities that will be performed approximately 8 weeks, 15 weeks, and 22 weeks after complete installation of biowall system components, unless otherwise noted.
b/  Volatile organic compounds (VOCs) to include aromatic and chlorinated aliphatic hydrocarbons. 
c/  Monitoring activity will only be performed during final sampling event only.
d/  Well head analyses include dissolved oxygen, oxidation-reduction potential, pH, temperature, conductivity, and turbidity.
e/  Mobile lab analyses include carbon dioxide, alkalinity, ferrous iron, sulfide, and manganese.
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TABLE 5.1 
STABILIZATION CRITERIA FOR WATER QUALITY PARAMETERS 

ASH LANDFILL BIOWALL PILOT STUDY 
SENECA ARMY DEPOT ACTIVITY 

 

 

Parameter Stabilization Criteria 

Turbidity +/- 10 NTU 

pH +/- 0.2 

Specific Conductance +/- 5% 

Temperature +/- 1.0 ºC 
mg/L = milligrams per liter. 
mV = millivolts. 

ºC = degrees Centigrade 
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TABLE 5-2 
ANALYTICAL PROTOCOLS FOR MULCH, SOIL, AND GROUNDWATER 

ASH LANDFILL PILOT STUDY WORK PLAN 
SENECA ARMY DEPOT ACTIVITY 

Matrix/Analyte Method 

Field (F) 
or  

Lab (L) 

Screening 
(S) or 

Definitive 
(D) 

Addressed in 
SEDA QAPP 

(Parsons, 
2005) 

Mulch     
Total Organic Carbon Lloyd Kahn L D Yes 
TKN SM4500 L D Yes 
Iron, Phosphorus, Potassium SW6010B L D Yes 
Percent Solids EPA 160.3 L D Yes 
Boring Soil     
Total Organic Carbon Lloyd Kahn L D Yes 
Residual Soils     
VOCs SW 8260B L D Yes 
     
Water     
Field-measured Analyses     
Dissolved Oxygen Direct-reading meter; CHEMetrics K-7512 F S Yes 
Oxidation-Reduction Potential Direct-reading meter  F S Yes 
pH Direct-reading meter  F S Yes 
Specific Conductance Direct-reading meter  F S Yes 
Turbidity Direct reading meter F S Yes 
Temperature Direct-reading meter  F S Yes 
Ferrous Iron Colorimetric, Hach Method 8146 F S No 
Manganese Colorimetric, Hach Method 8034 F S No 
Hydrogen Sulfide Colorimetric, Hach Method 8131 F S No 
Alkalinity (as carbonate [CO3

-2]) Titrimetric, Hach Method 8203 (or similar) F S No 

Carbon Dioxide Titrimetric, Hach Method 8205 (or similar) F S No 
Fixed-Laboratory Analyses     
VOCs a/ SW8260B L D Yes 
Methane, Ethane, Ethene AM-20GAX b/ L D No 
Nitrate + Nitrite [as Nitrogen] E353.1 L D Yes 
Sulfate and Chloride E300.1 or SW846 9056 L D Yes 
Total Organic Carbon SW9060A  L D Yes 
Volatile Fatty Acids Microseeps SOP c/ L S No 

a/  VOCs = volatile organic compounds. 
b/  AM-20GAX = Microseeps, Inc. laboratory standard operating procedure. 
c/  SOP = Internal laboratory standard operating procedure. 
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TABLE 5-3 
ANALYTICAL METHODS AND REQUIREMENTS FOR CONTAINERS, PRESERVATION  

TECHNIQUES, SAMPLE VOLUMES, AND HOLDING TIMES 
ASH LANDFIL PILOT STUDY WORK PLAN 

SENECA ARMY DEPOT ACTIVITY 

Name Matrix Analytical Methods Container Preservation a/ 
Minimum 

Sample Volume 
or Weight 

Maximum 
Holding Time 

Total Organic Carbon Soil Lloyd Kahn G 4°C 1 x 4 oz jar 28 days 
Alkalinity Water Hach®  Field Analysis Provided with Hach Kit None 100 ml 14 days a/ 
Carbon Dioxide Water Hach®  Field Analysis Provided with Hach Kit None 100 ml at well head a/ 
Ferrous Iron Water Hach®  Field Analysis Provided with Hach Kit None 100 ml at well head a/ 
Manganese Water Hach®  Field Analysis Provided with Hach Kit None 100 ml at well head a/ 
Sulfide Water Hach®  Field Analysis Provided with Hach Kit None 100 ml at well head a/ 
Methane/ Ethane/ 
Ethene Water AM20GAX G, Teflon® septum 4°C 3 x 40 ml 14 days 

Nitrate and Nitrite  Water E353.1 P,G 4°C, H2SO4 to pH < 2 500 ml 28 days 
Sulfate and Chloride Water E300.1 or SW9056 P 4°C 250 ml 28 days 
Total Organic Carbon Water SW9060 modified P 4°C, H2SO4 to pH < 2 250 ml 28 days 
Volatile Organic 
Compounds 

Water SW8260B G, Teflon® septum 4°C, HCl to pH < 2 3 x 40 ml 14 days 

Volatile Fatty Acids Water Microseeps SOP G, Teflon® septum 4°C 2 x 40 ml 7 days 
Dissolved Inorganics Water SW6010B/SW6020 P,G 4°C, HNO3 to pH < 2 500 ml 180 days 

Acronyms: 
P - Polyethylene   G - Glass  H2SO4 – Sulfuric acid  HNO3 – Nitric Acid HCl - Hydrochloric acid 

a/  Note: Hach field analysis should be completed as soon as possible after collection of the sample.  The holding times indicated are the maximum times the samples may be held 
before analysis and still be considered valid.  
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TABLE 5-4 
LABORATORY DETECTION AND PROJECT QUANTITATION LIMITS FOR 

ANALYTES THAT ARE NOT ADDRESSED BY THE SENECA QAPP 
ASH LANDFILL PILOT STUDY  

SENECA ARMY DEPOT ACTIVITY 

Analyte Analytical 
Method 

Method 
Detection 

Limit 

Project 
Quantitation 

Limit 

Units 

Methane AM20-GAXa/ 0.002 0.015 µg/Lb/ 
Ethane AM20-GAX 1.0 5.0 ng/Lb/ 
Ethene AM20-GAX 3.0 5.0 ng/L 
Manganese Hach Method 

8034 
100 300 µg/L 

Ferrous Iron Hach Method 
8146 

10 30 µg/L 

Sulfide Hach Method 
8131 

10 30 µg/L 

Alkalinity Hach Method 
8203 

1.0 30 mg/Lb/ 

Carbon Dioxide Hach Method 
8205 

10 30 mg/L 

Volatile Fatty 
Acids (VFAs) 

Microseeps 
SOP 

0.3 1.0 c/ mg/L 

a/ Internal Microseeps Inc. SOP 
b/ µg/L = micrograms per liter; ng/L = nanograms per liter;  mg/L = milligrams per liter. 
c/ Project Quantitation Limit for all reported VFA acids other than pyruvic acid is 1 mg/L. The Project 

Quantitation Limit for pyruvic acid is 4 mg/L. 
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TABLE 5-5 
ANALYTICAL PROTOCOLS FOR SOIL AND GROUNDWATER 

ASH LANDFILL BIOWALL PILOT STUDY  
SENECA ARMY DEPOT ACTIVITY 

Parameter   Rationale  

Soil  
Total Organic Carbon (TOC) Used to calculate sorption of contaminants to the soil matrix. 
Groundwater  
Dissolved Oxygen  Determination whether aerobic or anaerobic conditions exist.  
 Concentrations less than about 0.5 mg/L generally indicate an anaerobic  
 degradation pathway.  
Oxidation-reduction potential  The ORP of groundwater reflects the relative oxidizing or reducing nature  
(ORP)  of the groundwater system.  ORP is influenced by the nature of the  
 biologically mediated degradation of organic carbon.  
pH  Aerobic and anaerobic processes are pH-sensitive  
Conductivity  Well development and purging  parameter. 
Temperature  Well development and purging parameter.  
Ferrous Iron  Indication of iron reduction during microbial degradation of organic  
 compounds in the absence of dissolved oxygen and nitrate.  
Manganese  Indication of manganese reduction during microbial degradation of 
 organic compounds in the absence of dissolved oxygen and nitrate.  
Sulfide Byproduct of sulfate reduction. 
Alkalinity Indicator of biodegradation and buffering capacity of the aquifer. 
Carbon Dioxide Byproduct of both aerobic and anaerobic biodegradation processes. 
Methane, ethane, and ethene  The presence of methane indicates fermentation via  
 methanogenesis.  The presence of ethane and ethene are indicative of   
 reductive dechlorination of chlorinated solvents.   
Nitrate  Electron acceptor for microbial respiration in the absence of oxygen   
Nitrite  A byproduct of denitrification of nitrate.  
Sulfate  Indication of sulfate reduction by microbial biodegradation. 
Chloride  General water quality parameter. Byproduct of dechlorination of  
 chlorinated solvents. 
Total Organic Carbon (TOC)  Indication of organic substrate available for biological metabolism. 
VOCs (chlorinated solvents) Contaminant of concern, byproducts of anaerobic dechlorination. 
Volatile Fatty Acids (VFAs) Biodegradation breakdown products and fermentation substrates.  

Indicator of substrate distribution. 
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TABLE 5-6 
QA/QC SAMPLING PROGRAM 

ASH LANDFILL BIOWALL PILOT STUDY 
SENECA ARMY DEPOT ACTIVITY 

QA/QC Sample Type Minimum Frequency to be 
Collected and Analyzed a/ Analytes 

Field Duplicate 5 to 10 percent of groundwater 
and soil samples 

VOCs; methane, ethane, and ethene; 
TOC; nitrate; chloride; sulfate; 

mobile lab analyses 
Trip  Blank One per sample shipment 

containing VOCs VOCs 

Matrix Spike and Matrix 
Spite Duplicate  

5 percent of groundwater and 
soil samples VOCs 

Laboratory Control 
Sample 

One per method per medium per 
analytical batch 

Laboratory control charts (Method 
Specific) 

Laboratory Method Blank One per method per medium per 
analytical batch 

Laboratory control charts (Method 
Specific) 

a/   Actual frequency of QA/QC samples may be altered by the Parsons field scientist, but will not 
 be less than minimum QA/QC sampling frequency. 
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Appendix A 
Microseeps Standard Operating Procedure for Site Specific 

Analyses 







































































Appendix B 
Site-Specific Field Analyses Standard Operating Procedures 



• Digestion required. See Section 4 Sample Pretreatment by Digestion.

• If only dissolved manganese is to be determined, filter the sample before acid addition.

• For more accurate results, determine a reagent blank value for each new lot of reagent. Follow the procedure using deionized 
water in place of the sample. Subtract the reagent blank value from the final results or perform a reagent blank adjust. See the 
instrument manual for more information on Running a Reagent Blank.

Manganese 
�Method 8034 Periodate Oxidation Method*

* Adapted from Standard Methods for the Examination of Water and Wastewater

Powder Pillows HR (0.2 to 20.0 mg/L) 
Scope and Application: For soluble manganese in water and wastewater; USEPA approved for 
reporting wastewater analyses (digestion required)**

** Federal Register, 44(116) 34193 (June 14, 1979)

1. Touch 

Hach Programs.

Select program 

295 Manganese HR.

Touch Start.

2. Fill a round sample 
cell with 10 mL of 
sample.

3. Add the contents of 
one Buffer Powder 
Pillow, Citrate Type for 
Manganese. Cap and 
invert gently to mix.

4. Add the contents of 
one Sodium Periodate 
Powder Pillow to the 
sample cell. Cap and 
invert gently to mix.

A violet color will develop 
if manganese is present.

Tips and Techniques

Powder Pillows Method 8034

Hach Programs
Manganese 
Manganese_PP_High_POX_Eng_Ody.fm Page 1 of 4



Manganese
Interferences

5. Touch the timer icon.

Touch OK.

A two-minute reaction 
period will begin.

6. Fill another round 
sample cell with 10 mL of 
sample. 

7. When the timer 
beeps, place the blank 
into the cell holder. 

8. Touch Zero.

The display will show:

0.0 mg/L Mn

9. Within eight minutes 
of the timer beep, place 
the sample into the cell 
holder. 

Results will appear in 
mg/L Mn.

Interfering Substance Interference Levels and Treatments

Calcium 700 mg/L

Chloride 70,000 mg/L

Iron 5 mg/L

Magnesium 100,000 mg/L

pH
Highly buffered samples or extreme sample pH may exceed the buffering capacity of the 
reagents and require sample pretreatment; see Section 3.3 Interferences on page 30.

10 mL Zero

10 mL
Manganese 
Page 2 of 4 Manganese_PP_High_POX_Eng_Ody.fm



Manganese
Sample Collection, Storage and Preservation
Collect samples in acid-washed plastic bottles. Do not use glass containers due 
to possible adsorption of Mn to glass. If samples are acidified, adjust the pH to 
4–5 with 5.0 N Sodium Hydroxide (Cat. No. 2450-32) before analysis. Do not 
exceed pH 5, as manganese may precipitate. Correct the test result for volume 
additions; see Section 3.1.3 Correcting for Volume Additions on page 23.

Accuracy Check

Standard Additions Method (Sample Spike)

1. After reading test results, leave the sample cell (unspiked sample) in the 
instrument. Verify the chemical form.

2. Touch Options. Touch Standard Additions. A summary of the standard 
additions procedure will appear. 

3. Touch OK to accept the default values for standard concentration, sample 
volume, and spike volumes. Touch Edit to change these values. After values 
are accepted, the unspiked sample reading will appear in the top row. See 
Standard Additions in the instrument manual for more information. 

4. Snap the neck off a Manganese Voluette® Ampule Standard, 250-mg/L Mn 
(Cat. No. 14258-10).

5. Prepare three sample spikes. Fill three Graduated Mixing Cylinders  
(Cat. No. 1896-40) with 10 mL of sample. Use the TenSette® Pipet  
(Cat. No. 19700-01) to add 0.1 mL, 0.2 mL, and 0.3 mL of standard, 
respectively, to each sample and mix thoroughly. This will result in a  
2.5 mg/L increase in manganese in each sample spike.

6. Analyze each sample spike as described in the procedure above, starting with 
the 0.1 mL sample spike. Accept each standard additions reading by touching 
Read. Each addition should reflect approximately 100% recovery.

7. After completing the sequence, touch Graph to view the best-fit line through 
the standard additions data points, accounting for matrix interferences. Touch 
View: Fit, then select Ideal Line and touch OK to view the relationship between 
the sample spikes and the “Ideal Line” of 100% recovery.

See Section 3.2.2 Standard Additions on page 26 for more information.

Standard Solution Method 

1. Prepare a 10.0-mg/L manganese standard solution by pipetting 10.0 mL of 
Manganese Standard Solution, 1000-mg/L, into a 1000-mL volumetric flask. 
Dilute to the mark with deionized water. Prepare this solution daily. Perform 
the manganese periodate oxidation procedure as described above.

2. The calibration curve can be adjusted to account for variability in laboratory 
technique. To adjust the calibration curve using the reading obtained with the 
10.0 mg/L standard solution, touch Options on the current program menu. 
Touch Standard Adjust.

3. Touch On. Touch Adjust to accept the displayed concentration (the value 
depends on the selected chemical form). If an alternate concentration is used, 
touch the number in the box to enter the actual concentration, then touch OK. 
Touch Adjust. 
Manganese 
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Manganese
Method Performance

Precision
Standard: 10.0 mg/L Mn

See Section 3.4.3 Precision on page 33 for more information, or if the standard 
concentration did not fall within the specified range.

Sensitivity

See Section 3.4.5 Sensitivity on page 34 for more information.

Summary of Method
Manganese in the sample is oxidized to the purple permanganate state by 
sodium periodate, after buffering the sample with citrate. The purple color 
is directly proportional to the manganese concentration. Test results are  
measured at 525 nm.

Required Reagents
Quantity Required

Description per test Unit Cat. No.
High Range Manganese Reagent Set (100 Tests).........................................................................................24300-00
Includes: 

Buffer Powder Pillows, citrate type for manganese......................1 pillow........... 100/pkg.............21076-69
Sodium Periodate Powder Pillows, for manganese......................1 pillow........... 100/pkg.............21077-69

Required Apparatus
Sample Cells, 10 mL, w/cap ...................................................................2 ....................... 6/pkg.................24276-06

Required Standards
Manganese Standard Solution, 1000-mg/L Mn............................................................. 100 mL...............12791-42
Manganese Standard Solution, 10-mL Voluette® Ampule, 250-mg/L Mn................ 16/pkg...............14258-10
Metals Drinking Water Standard, HR for Cu, Fe, Mn................................................... 500 mL...............28336-49
Water, deionized ................................................................................................................. 4 liters ....................272-56

Program 95% Confidence Limits of Distribution

295 9.8 – 10.2 mg/L Mn

Portion of Curve ∆Abs ∆Concentration

0.010 abs 0.010 0.13 mg/L Mn

10 mg/L 0.010 0.14 mg/L Mn

18 mg/L 0.010 0.15 mg/L Mn
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• Analyze samples as soon as possible to prevent air oxidation of ferrous iron to ferric iron, which is not determined.

• For more accurate results, determine a reagent blank value for each new lot of reagent. Follow the procedure using deionized 
water in place of the sample. Subtract the reagent blank value from the final results or perform a reagent blank adjust. See the 
instrument manual for more information on Running a Reagent Blank.

• If ferrous iron is present, an orange color will form after adding the reagent.

Iron, Ferrous 
Method 8146 1, 10 Phenanthroline Method*

* Adapted from Standard Methods for the Examination of Water and Wastewater, 15th ed. 201 (1980)

Powder Pillows or AccuVac® Ampuls (0.02 to 3.00 mg/L) 
Scope and Application: For water, wastewater, and seawater

1. Touch 

Hach Programs.

Select program 

255 Iron, Ferrous.

Touch Start.

2. Fill a clean, round 
sample cell with 25 mL 
of sample.

3. Add the contents of 
one Ferrous Iron Reagent 
Powder Pillow to the 
sample cell (the prepared 
sample). Swirl to mix.

4. Touch the timer icon.

Touch OK.

A three-minute reaction 
period will begin.

Tips and Techniques

Powder Pillows Method 8146

Hach Programs

10 mL

20 mL

25 mL

10 mL

20 mL

25 mL
Iron, Ferrous 
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Iron, Ferrous
5. Fill a second round 
sample cell with 25 mL of 
sample (the blank).

6. When the timer 
beeps, place the blank 
into the cell holder. 

7. Touch Zero.

The display will show:

0.00 mg/L Fe2+

8. Place the prepared 
sample into the cell 
holder. 

Results will appear in 
mg/L Fe2+.

1. Touch 

Hach Programs.

Select program 

257 Iron, Ferrous AV.

Touch Start.

2. Fill a sample cell with 
25 mL of sample (the 
blank). Collect at least 
40 mL of sample in a 
50-mL beaker.

3. Fill a Ferrous Iron 
AccuVac® Ampul with 
sample. Keep the tip 
immersed while the 
ampule fills completely.

4. Quickly invert the 
ampule several times to 
mix. Wipe off any liquid 
or fingerprints.

10 mL

20 mL

25 mL

10 mL

20 mL

25 mL

Zero
10 mL

20 mL

25 mL

AccuVac Ampul Method 8146

Hach Programs

10 mL

20 mL

25 mL
Iron, Ferrous 
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Iron, Ferrous
Sample Collection, Storage and Preservation
Collect samples in plastic or glass bottles. Analyze samples as soon as possible 
after collection.

Accuracy Check

Standard Solution Method 

1. Prepare a ferrous iron stock solution (100-mg/L Fe2+) by dissolving 
0.7022 grams of Ferrous Ammonium Sulfate, hexahydrate, in deionized 
water. Dilute to one liter in a Class A volumetric flask. In a 100-mL Class A 
volumetric flask, dilute 1.00 mL of this solution to 100 mL with deionized 
water to make a 1.0-mg/L standard solution. Prepare this solution 
immediately before use. Perform the iron procedure as described above. 

2. To adjust the calibration curve using the reading obtained with the 
1.0-mg/L Fe2+ Standard Solution, touch Options on the current program 
menu. Touch Standard Adjust.

3. Touch On. Touch Adjust to accept the displayed concentration. If an alternate 
concentration is used, touch the number in the box to enter the actual 
concentration, then touch OK. Touch Adjust. 

See Section 3.2.4 Adjusting the Standard Curve on page 49 for more information.

Method Performance

Precision
Standard: 1.000 mg/L Fe

See Section 3.4.3 Precision on page 53 for more information, or if the standard 
concentration did not fall within the specified range.

5. Touch the timer icon.

Touch OK.

A three-minute reaction 
period will begin. 

6. When the timer 
beeps, place the blank 
into the cell holder. 

7. Touch Zero.

The display will show:

0.00 mg/L Fe2+

8. Place the AccuVac 
Ampul into the cell 
holder.

Results will appear in 
mg/L Fe2+.

10 mL

20 mL

25 mL

Zero

Program 95% Confidence Limits of Distribution

255 0.989–1.011 mg/L Fe

257 0.977–1.023 mg/L Fe
Iron, Ferrous 
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Iron, Ferrous
Sensitivity

See Section 3.4.5 Sensitivity on page 54 for more information.

Summary of Method
The 1,10 phenanthroline indicator in the Ferrous Iron Reagent reacts with ferrous 
iron in the sample to form an orange color in proportion to the iron 
concentration. Ferric iron does not react. The ferric iron (Fe3+) concentration can 
be determined by subtracting the ferrous iron concentration from the results of a 
total iron test. Test results are measured at 510 nm.

Required Reagents
Quantity Required

Description per test Unit Cat. No.
Ferrous Iron Reagent AccuVac® Ampuls..............................................1 ampul........... 25/pkg...............25140-25

or
Ferrous Iron Reagent Powder Pillows...................................................1 pillow........... 100/pkg...............1037-69

Required Apparatus 
Beaker, 50-mL............................................................................................1 ....................... each.................... 500-41H
Sample Cells, 10-20-25 mL, w/cap.........................................................2 ....................... 6/pkg.................24019-06

Required Standards
Ferrous Ammonium Sulfate, hexahydrate, ACS ........................................................... 113 g...................11256-14
Water, deionized ................................................................................................................. 4 liters ....................272-56

Program Portion of Curve ∆Abs ∆Concentration 

255 Entire range 0.010  mg/L Fe

257 Entire range 0.010 0.023 mg/L Fe
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• For added convenience when stirring, use the TitraStir® apparatus (Cat. No. 19400-00, -10).

• Four drops of Phenolphthalein Indicator Solution (Cat. No. 162-32) may be substituted for the Phenolphthalein Indicator Powder 
Pillow.

• Four drops of Bromcresol Green-Methyl Red Indicator Solution (Cat. No. 23292-32) may be substituted for the Bromcresol 
Green-Methyl Red Indicator Powder Pillow.

• meq/L Alkalinity = mg/L as CaCO3 ÷ 50

Alkalinity 
Method 8203 Phenolphthalein and Total using Sulfuric Acid Method 
Digital Titrator (10 to 4000 mg/L as CaCO3) 
Scope and Application: For water, wastewater, and seawater

1. Select the sample 
volume and Sulfuric Acid 
(H2SO4) Titration 
Cartridge that 
correspond to the 
expected alkalinity 
concentration as mg/L 
calcium carbonate 
(CaCO3) from Table 1.

2. Insert a clean delivery 
tube into the titration 
cartridge. Attach the 
cartridge to the titrator 
body.

3. Turn the delivery 
knob to eject a few drops 
of titrant. Reset the 
counter to zero and wipe 
the tip.

4. Use a graduated 
cylinder or pipet to 
measure the sample 
volume from Table 1. 
Transfer the sample into a 
clean, 250-mL 
Erlenmeyer flask. Dilute 
to the 100-mL mark with 
deionized water, if 
necessary.

Tips and Techniques

Digital Titrator Method 8203

See
Table 1
Alkalinity 
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Alkalinity
Table 1 

5. Add the contents of 
one Phenolphthalein 
Indicator Powder Pillow 
and swirl to mix.

6. If the solution turns 
pink, titrate to a colorless 
end point. Place the 
delivery tube tip into the 
solution and swirl the 
flask while titrating with 
sulfuric acid. Record the 
number of digits 
required.

If the solution is colorless 
before titrating with 
Sulfuric acid, the 
Phenolphthalein (P) 
alkalinity is zero. Proceed 
to step 8.

7. Calculate:

Digits Required X 
Digit Multiplier =  
mg/L as CaCO3 P Alkalinity

8. Add the contents of 
one Bromcresol 
Green-Methyl Red 
Indicator Powder Pillow 
to the flask. Swirl to mix.

9. Continue the titration 
with sulfuric acid to a 
light pink (pH 4.5) color. 
as required by sample 
composition. Record the 
number of digits 
required. 

Note: A pH meter may be used 
to titrate to a specific pH as 
required by sample 
composition. See Table 2.

10. Calculate:

Digits Required X 
Digit Multiplier =  
mg/L as CaCO3 Total (T or M) 
Alkalinity

Carbonate, bicarbonate, 
and hydroxide 
concentrations may be 
expressed individually 
using the relationships 
shown in Table 3.
Alkalinity 
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Alkalinity
Table 2 End Point pH

Sampling and Storage
Collect samples in clean plastic or glass bottles. Fill completely and cap tightly. 
Avoid excessive agitation or prolonged exposure to air. Samples should be 
analyzed as soon as possible after collection but can be stored at least 24 hours 
by cooling to 4 °C (39 °F) or below. Warm to room temperature before analyzing.

Alkalinity Relationship Table
Total alkalinity primarily includes hydroxide, carbonate and bicarbonate 
alkalinities. The concentration of these alkalinities in a sample may be 
determined when the phenolphthalein and total alkalinities are known (see 
Table 3).

Table 3 Alkalinity Relationship

Range (mg/L as CaCO3) Sample Volume (mL)
Titration Cartridge (N 

H2SO4)
Catalog Number Digit Multiplier

10–40 
40–160
100–400
200–800

500–2000
1000–4000

100
25

100
50
20
10

0.1600
0.1600
1.600
1.600
1.600
1.600

14388-01
14388-01
14389-01
14389-01
14389-01
14389-01

0.1
0.4
1.0
2.0
5.0

10.0

Sample Composition End Point Phenolphthalein Alkalinity

Alkalinity about 30 mg/L pH 4.9 pH 8.3

Alkalinity about 150 mg/L pH 4.6 pH 8.3

Alkalinity about 500 mg/L pH 4.3 pH 8.3

Silicates or phosphates present pH 4.5 pH 8.3

Industrial wastes or complex system pH 4.5 pH 8.3

Routine or Automated Analyses pH 4.5 pH 8.3

Row Result of Titration
Hydroxide Alkalinity 

Equals:
Carbonate Alkalinity 

Equals:
Bicarbonate Alkalinity 

Equals:

1
Phenolphthalein Alkalinity = 
0

0 0 Total Alkalinity

2
Phenolphthalein Alkalinity 
equal to Total Alkalinity

Total Alkalinity 0 0

3
Phenolphthalein Alkalinity 
less than one-half of Total 
Alkalinity

0
Phenolphthalein Alkalinity 
times 2

Total Alkalinity minus two 
times Phenolphthalein 
Alkalinity

4
Phenolphthalein Alkalinity 
equal to one-half of Total 
Alkalinity

0 Total Alkalinity 0

5
Phenolphthalein Alkalinity 
greater than one-half of Total 
Alkalinity

2 times Phenolphthalein 
Alkalinity minus Total 
Alkalinity 

2 times the difference 
between Total and 
Phenolphthalein Alkalinity

0

Alkalinity 
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Alkalinity
To use the table follow these steps:

a. Does the phenolphthalein alkalinity equal zero? If yes, use Row 1.
b. Does the phenolphthalein alkalinity equal total alkalinity? If yes, use 

Row 2.
c. Divide the total alkalinity by 2 to give one-half the total alkalinity.
d. Select Row 3, 4, or 5 based on comparing the result of step c (one-half 

total alkalinity) with the total alkalinity.
e. Perform the required calculations in the appropriate row, if any.
f. Check your results. The sum of the three alkalinity types will equal the 

phenolphthalein alkalinity.

For example:

A sample has 170 mg/L as CaCO3 phenolphthalein alkalinity and 250 mg/L as 
CaCO3 total alkalinity. What is the concentration of hydroxide, carbonate and 
bicarbonate alkalinities?

The phenolphthalein alkalinity does not equal 0 (it is 170 mg/L), see step a.

The phenolphthalein alkalinity does not equal total alkalinity (170 mg/L vs. 
250 mg/L), see step b.

One-half of the total alkalinity (250 g/L) equals 125 mg/L. Because the 
phenolphthalein alkalinity (170 mg/L) is greater than one-half the total 
alkalinity (125 mg/L), select Row 5.

The hydroxide alkalinity is equal to: 

2 x 170 = 340

340 - 250 = 90 mg/L hydroxide alkalinity

The carbonate alkalinity is equal to: 

250 - 170 = 80

80 x 2 = 160 mg/L carbonate alkalinity

The bicarbonate alkalinity equals 0 mg/L.

Check: (See step f)

90 mg/L hydroxide alkalinity + 160 mg/L carbonate alkalinity + 0 mg/L bicarbonate alkalinity = 
250 mg/L

The above answer is correct; the sum of each type equals the total alkalinity.

Accuracy Check 

End Point Confirmation

A solution of one pH 8.3 Buffer Powder Pillow (Cat. No. 898-68) and one 
Phenolphthalein Powder Pillow in 50 mL of deionized water is recommended as 
a comparison for determining the proper end point color.

A solution of one Bromcresol Green-Methyl Red Powder Pillow and one pH 4.5 
Buffer Powder Pillow (895-68) in 50 mL of deionized water is recommended as a 
comparison for judging the pH 4.5 end point color.
Alkalinity 
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Alkalinity
Standard Additions Method (Sample Spike)

This accuracy check should be performed when interferences are suspected or to 
verify analytical technique.

1. Snap the neck off an Alkalinity Voluette® Ampule Standard, 0.500 N.

2. Use a TenSette Pipet (Cat. No. 19700-01) to add 0.1 mL of standard to the 
sample titrated in steps 6 or 9. Resume titration back to the same end point. 
Record the number of digits needed.

3. Repeat, using two more additions of 0.1 mL. Titrate to the end point after each 
addition.

4. Each 0.1 mL addition of standard should require 25 additional digits of 
1.600 N titrant or 250 digits of 0.1600 N titrant. If these uniform increases do 
not occur, refer to Section 3.4 Method Performance to determine the cause.

Interferences
Highly colored or turbid samples may mask the color change at the end point. 
Use a pH meter (Cat. No. 51700-10) for these samples, titrating to a pH 8.3 for 
phenolphthalein alkalinity and the appropriate pH (see Table 2) for total 
alkalinity.

Chlorine at levels above 3.5 mg/L may cause a yellow-brown color upon the 
addition of the Bromcresol Green-Methyl Red Powder Pillow. Add one drop of 
0.1 N Sodium Thiosulfate (Cat. No. 323-32) to eliminate this interference.

Summary of Method
The sample is titrated with sulfuric acid to a colorimetric end point 
corresponding to a specific pH. Phenolphthalein alkalinity is determined by 
titration to a pH of 8.3, as evidenced by the color change of phenolphthalein 
indicator, and indicates the total hydroxide and one half the carbonate present. 
M (methyl orange) or T (total) alkalinity is determined by titration to a pH 
between 3.7 and 5.1, and includes all carbonate, bicarbonate and hydroxide. 
Alternatively, total alkalinity end points may be determined by using a pH meter 
and titrating to the specific pH required for the sample composition.
Alkalinity 
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Alkalinity
Required Reagents
Description Unit Cat. No
Alkalinity Reagent Set (about 100 tests) (varies with sample characteristics)........................................22719-00
Includes: 

Bromcresol Green-Methyl Red Powder Pillows...................................................... 100/pkg.................943-99
Phenolphthalein Powder Pillows .............................................................................. 100/pkg.................942-99
Sulfuric Acid Titration Cartridge, 1.600 N ............................................................... each....................14389-01
Sulfuric Acid Titration Cartridge, 0.1600 N ............................................................. each....................14388-01

Water, demineralized ......................................................................................................... 4 L .........................272-56

Required Apparatus
Select one or more based on sample concentration

Cylinder, graduated, 10-mL ....................................................................................... each........................508-38
Cylinder, graduated, 25-mL ....................................................................................... each........................508-40
Cylinder, graduated, 50-mL ....................................................................................... each........................508-41
Cylinder, graduated, 100-mL ..................................................................................... each........................508-42

Digital Titrator..................................................................................................................... each....................16900-01
Flask, Erlenmeyer, 250-mL ................................................................................................ each........................505-46

Required Standards
Alkalinity Standard Solution, Voluette® Ampule 0.500 N Na2CO3, 10-mL .............. 16/pkg...............14278-10
Buffer Powder Pillows, pH 4.5 ......................................................................................... 25/pkg...................895-68
Buffer Powder Pillows, pH 8.3 ......................................................................................... 25/pkg...................898-68
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• For added convenience when stirring, use the TitraStir apparatus (Cat. No. 19400-00, -10).

• For more accurate results, check the calibration of the Erlenmeyer flask. Fill a graduated cylinder with the sample volume of 
deionized water. Pour the water into the Erlenmeyer flask and mark the proper level with a wax pencil or permanent marker.

• Four drops of Phenolphthalein Indicator Solution (Cat. No. 162-32) can be substituted for the Phenolphthalein Indicator 
Powder Pillow.

• Minimize agitation of the sample to avoid loss of carbon dioxide.

Carbon Dioxide 
Method 8205 Digital Titrator Method Using Sodium Hydroxide 
Digital Titrator (10 to 1000 mg/L as CO2) 
Scope and Application: For water and seawater

1. Select a sample size 
and a Sodium Hydroxide 
(NaOH) Titration 
Cartridge in Table 1 that 
correspond to the 
expected carbon dioxide 
(CO2) concentration.

2. Insert a clean delivery 
tube into the titration 
cartridge. Attach the 
cartridge to the titrator 
body.

3. Turn the delivery 
knob to eject a few drops 
of titrant. Reset the 
counter to zero and wipe 
the tip.

4. Collect a water 
sample directly into the 
titration flask by filling to 
the appropriate mark.

Tips and Techniques

Digital Titration Method 8205

See
Table 1
Carbon Dioxide 
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Carbon Dioxide
Table 1 

Interferences
Highly colored or turbid sample may mask the color change of the end point. 
Use a pH meter (Cat. No. 51700-10) for these samples, titrating to pH 8.3. Other 
acid components in the sample will be titrated and interfere directly in this 
determination.

Sodium hydroxide standard solutions tend to lose strength slowly with age and 
should be checked periodically by titrating a known standard. Check the 
solution frequently (monthly) by titrating 50 mL of Potassium Acid Phthalate 
Standard Solution, 100 mg/L CO2, using Phenolphthalein Indicator Solution. 
The titration should require 5.00 mL of titrant. If the volume required for this 
titration is greater than 5.25 mL, discard the sodium hydroxide and replace it 
with a fresh supply.

Sampling and Storage
Collect samples in clean plastic or glass bottles. Fill completely and cap tightly. 
Avoid excessive agitation or prolonged exposure to air. Analyze samples as soon 
as possible after collection. If immediate analysis is not possible, the samples 
may be stored for at least 24 hours by cooling to 4 °C (39 °F) or below. Before 
analysis, warm the samples to room temperature.

5. Add the contents of 
one Phenolphthalein 
Indicator Powder Pillow 
and mix.

If a pink color forms, no 
carbon dioxide is present.

6. Place the delivery 
tube into the solution and 
swirl the flask gently 
while titrating with 
sodium hydroxide from 
colorless to a light pink 
color that persists for 
30 seconds (pH 8.3). 
Record the number of 
digits required.

7. Calculate:

Total Digits Required x Digit 
Multiplier = mg/L as CO2

Range (mg/L as CO2) Sample Volume (mL) Titration Cartridge (N NaOH) Catalog Number Digit Multiplier

10–50 
20–100

100–400
200–1000

200
100
200
100

0.3636
0.3636
3.636
3.636

14378-01
14378-01
14380-01
14380-01

0.1
0.2
1.0
2.0
Carbon Dioxide 
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Carbon Dioxide
Accuracy Check

Standard Additions Method

This accuracy check should be performed when interferences are suspected or to 
verify analytical technique.

1. Snap the neck off a Carbon Dioxide Voluette Ampule Standard for Carbon 
Dioxide, 10,000 mg/L CO2.

2. Use a TenSette Pipet (Cat. No. 19700-01) to add 0.1 mL of standard to the 
sample titrated in step 6. Resume titration back to the same end point. Record 
the number of digits required.

3. Repeat, using additions of 0.2 mL and 0.3 mL. Titrate to the same end point 
after each addition.

4. Each 0.1 addition of standard should require 50 additional digits of 0.3636 N 
titrant or five digits of 3.636 N titrant. If these uniform increases do not occur, 
refer to Section 3.2.2 Standard Additions on page 46.

Summary of Method
Acidity due to carbon dioxide in a sample is titrated with sodium hydroxide to a 
phenolphthalein end point. Strong acids are assumed to be absent or of 
insignificant concentration. See Appendix A, Chemical Procedures Explained.

Required Reagents (varies with sample characteristics)
Description Unit Cat. No.
Carbon Dioxide Reagent Set (about 100 tests) ............................................................................................22727-00

Includes: 
Phenolphthalein Powder Pillows ....................................................100/pkg.......... 942-99
Sodium Hydroxide Titration Cartridge, 0.3636 N......................... each ................. 14378-01
Sodium Hydroxide Titration Cartridge, 3.636 N........................... each ................. 14380-01

Water, deionized ................................................................................................................. 4 L ..........................272-56

Required Apparatus
Digital Titrator..................................................................................................................... each....................16900-01
Select one or more based on sample concentration:

Flask, Erlenmeyer, 250-mL.......................................................................................... each........................505-46
Flask, Erlenmeyer, 125-mL.......................................................................................... each........................505-43

Required Standards
Carbon Dioxide Standard Solution, Voluette® Ampule, 

10,000-mg/L as CO2, 10-mL....................................................................................... 16/pkg...............14275-10
Phenolphthalein Indicator Solution, 5-g/L .................................................................... 100 mL MDB........ 162-32
Potassium Acid Phthalate Standard Solution, 100-mg/L as CO2 ............................... 100 mL.................2261-42
Carbon Dioxide 
CarbonDioxide_DT_Other_DT_Eng_WAH.fm Page 3 of 4



HACH COMPANY
WORLD HEADQUARTERS
Telephone: (970) 669-3050
FAX: (970) 669-2932

FOR TECHNICAL ASSISTANCE, PRICE INFORMATION AND ORDERING:
Call 800-227-4224

Contact the HACH office or distributor serving you.
www.hach.com techhelp@hach.com

In the U.S.A. –
Outside the U.S.A. –
On the Worldwide Web – ; E-mail –

toll-free

© Hach Company, 2003. All rights reserved. Printed in the U.S.A. 7/03 
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OVERBURDEN BORING  REPORT
   PARSONS  CLIENT:  BORING NO.:

  PROJECT :      START  DATE:

  SWMU # (AREA) :       FINISH  DATE:

  SOP NO.:    CONTRACTOR:

DRILLING  SUMMARY    DRILLER:

DRILLING HOLE DEPTH SAMPLER HAMMER    INSPECTOR:

METHOD DIA.(ft) INTERVAL (ft) SIZE TYPE TYPE WT/FALL    CHECKED  BY:

   CHECK  DATE:

  BORING CONVERTED TO MW? Y N

DRILLING ACRONYMS
HSA HOLLOW-STEM  AUGERS HMR HAMMER SS SPLIT  SPOON

DW DRIVE-AND-WASH SHR SAFETY  HAMMER CS CONTINUOUS SAMPLING

MRSLC MUD-ROTARY  SOIL-CORING HHR HYDRAULIC  HAMMER 5I 5 FT INTERVAL SAMPLING

CA CASING  ADVANCER DHR DOWN-HOLE  HAMMER NS NO SAMPLING

SPC SPIN  CASING WL WIRE-LINE ST SHELBY TUBE

3S 3 INCH SPLIT SPOON

MONITORING  EQUPMENT  SUMMARY

INSTRUMENT DETECTOR RANGE BACKGROUND CALIBRATION WEATHER

TYPE TYPE/ENERGY  READING TIME DATE TIME DATE  (TEMP., WIND, ETC.)

MONITORING ACRONYMS
PID PHOTO - IONIZATION  DETECTOR BGD BACKGROUND DGRT DRAEGER  TUBES

FID FLAME - IONIZATION  DETECTOR CPM COUNTS  PER  MINUTE PPB PARTS PER BILLION

GMD GEIGER  MUELLER  DETECTOR PPM PARTS  PER  MILLION MDL METHOD  DETECTION  LIMIT

SCT SCINTILLATION  DETECTOR RAD RADIATION METER

INVESTIGATION DERIVED WASTE

   DATE

   SOIL AMOUNT :
     (fraction of drum)

   DRUM #, LOCATION:

  COMMENTS: SAMPLES TAKEN:

  SAMPLES

  DUPLICATES

  MS/MSD

  MRD
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OVERBURDEN BORING REPORT
   PARSONS    CLIENT:          BORING   NO.:
COMMENTS:  

DRILLER:

INSPECTOR:

DATE:
D SAMPLING SAMPLE
E  SAMPLE

P BLOWS PENE- RECOV- DEPTH  RAD  DESCRIPTION USCS STRATUM
T PER TRATION ERY INT NO. VOC  CLASS CLASS
H 6 RANGE RANGE   (FEET)  SCRN (As  per  Burmeister:   color,  grain  size,  MAJOR  COMPONENT,  Minor  Components

(FT)  INCHES (FEET) (FEET)      with  amount  modifiers  and  grain-size,  density,  stratification,  wetness,  etc.)
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OVERBURDEN  MONITORING  WELL
COMPLETION REPORT & INSTALLATION DETAIL

PROTECTIVE  RISER  COMPLETION
   PARSONS  CLIENT:  WELL #:

PROJECT:  PROJECT NO:

LOCATION: INSPECTOR:

CHECKED BY:

DRILLING CONTRACTOR:                                           POW DEPTH:

                                DRILLER:                INSTALLATION  STARTED:

   DRILLING COMPLETED:               INSTALLATION  COMPLETED:

                   BORING DEPTH:        SURFACE COMPLETION DATE:

    DRILLING METHOD(S): COMPLETION CONTRACTOR/CREW:

    BORING DIAMETER(S): BEDROCK  CONFIRMED  (Y/N?)

ASSOCIATED SWMU/AOC: ESTIMATED  GROUND  ELEVATION:

PROTECTIVE  SURFACE  CASING:

DIAMETER: LENGTH: TOR:

RISER:

              TOC: TYPE: DIAMETER: LENGTH:

SCREEN:    SLOT

 TSC: TYPE: DIAMETER: LENGTH:     SIZE:

POINT OF WELL: (SILT SUMP)

YPE: BSC: POW:

GROUT: 

TG: TYPE: LENGTH:

SEAL: TBS: TYPE: LENGTH:

SAND PACK: TSP: TYPE: LENGTH:

SURFACE  COLLAR:

TYPE: RADIUS: THICKNESS  CENTER: THICKNESS  EDGE:

CENTRALIZER  DEPTHS

DEPTH  1: DEPTH  2: DEPTH  3: DEPTH  4:

COMMENTS:

* ALL  DEPTH  MEASUREMENTS  REFERENCED  TO  GROUND  SURFACE

   SEE  PAGE  2  FOR  SCHEMATIC
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WELL  DEVELOPMENT  REPORT Page 1 of 

   PARSONS CLIENT :   USACOE   WELL  #: MW
 PROGRAM TYPE :  CREW INITIALS START DATE END DATE

 SWMU # (AREA) :  
 PROJECT NO. (JOB #):

 DRILLING DATE:  MONITORING BEFORE DEVELOPMENT AFTER DEVELOPMENT
 INSTALLATION DATE:                    INSTRUMENT  OVM RAD OVM RAD

 SOP REFERENCE NO. & REV. NO. :  READING 

 PUMP EQUIPMENT:   UNITS (ppm or cps)   

 WELL TYPE (circle one) BEDROCK OVERBURDEN  MEASURED WATER  DEPTH  (feet from TOC):  

 WELL INNER RISER DIAMETER (inches) 2 2  MEASURED POW DEPTH (feet from TOC):        

 WELL DIAMETER FACTOR (gal/ft) 0.163 0.163  WATER COLUMN (feet) :

 BORING DIAMETER (inches) 3.80 8.5  INSTALLED WATER  DEPTH  (feet from TOC):   

 BORING DIAMETER FACTOR (gal/ft) 0.5894 2.955  INSTALLED POW DEPTH (feet from TOC):              

  1. STANDING VOLUME INSIDE WELL  =  WATER COLUMN X WELL DIAMETER FACTOR =

GAL. = A
  2. STANDING WATER IN ANNULAR SPACE =

 WATER COLUMN BELOW SEAL(ft) X (BORING DIAMETER FACTOR - WELL DIAMETER FACTOR) X 0.3 =

GAL. = B

  3. SINGLE STANDING WATER VOLUME = A + B GAL. = C

  4. MINIMUM VOLUME TO BE REMOVED  =  3 X C GALS.

START TIME END TIME GALLONS REMOVED CONDUCTIVITY TEMPERATURE TURBIDITY
DATE ACTIVITY  (military)  (military) PER TIME PERIOD pH  (umhos/cm)  (degrees C)  (NTUs)

TOTALS/FINAL
 COMMENTS:

 INVESTIGATION DERIVED WASTE (IDW) :
DATE

GALLONS OF WASTE WATER
DRUM NO. & LOCATION
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GROUNDWATER  ELEVATION  REPORT
   PARSONS    CLIENT:    DATE:

  PROJECT: PROJECT NO: 

  LOCATION: INSPECTOR:
  MONITORING  EQUIPMENT:    WATER  LEVEL INDICATOR: COMMENTS:

INSTRUMENT DECTECTOR BGD TIME REMARKS                   INSTRUMENT CORRECTION FACTOR  

DEPTH TO     CORRECTED MEASURED INSTALLED PRODUCT WELL  STATUS / COMMENTS
WELL TIME WATER PRODUCT  WATER  LEVEL POW POW SPEC.  GRAV. (Lock?,  Well  #?,  Surface  Disturbance?,  Riser  marked?,  Condition of:  riser,  concrete,  protective  casing,  etc.)

  (ALL  DEPTH  MEASUREMENTS  FROM  MARKED  LOCATION  ON  RISER)
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SAMPLING  RECORD  -  GROUNDWATER
SENECA ARMY DEPOT ACTIVITY PARSONS   WELL  #:      

PROJECT:    DATE:
LOCATION:    INSPECTORS:

  PUMP #:
WEATHER /  FIELD  CONDITIONS  CHECKLIST (RECORD  MAJOR  CHANGES)   SAMPLE ID  #:

REL. WIND   (FROM) GROUND / SITE

TIME TEMP WEATHER HUMIDITY VELOCITY DIRECTION SURFACE   MONITORING
(24 HR) (APPRX) (APPRX) (GEN) (APPRX) (0 - 360) CONDITIONS INSTRUMENT DETECTOR

OVM-580 PID

WELL VOLUME CALCULATION FACTORS ONE WELL VOLUME (GAL) =  [(POW - STABILIZED WATER LEVEL)
DIAMETER  (INCHES): 0.25 1 2 3 4 6   X WELL DIAMETER FACTOR (GAL/FT) ]

GALLONS / FOOT: 0.0026 0.041 0.163 0.367 0.654 1.47
LITERS/FOOT 0.010 0.151 0.617 1.389 2.475 5.564

DEPTH TO POINT DEPTH TO SCREEN WELL WELL WELL
OF WELL TOP  OF LENGTH DEVELOPMENT DEVELOPMENT DEVELOPMENT

HISTORIC  DATA (TOC) SCREEN (TOC)  (FT) TURBIDITY pH SPEC.  COND

DEPTH TO DEPTH TO DEPTH  TO  PUMP PUMPING   START
DATA  COLLECTED  AT PID READING STATIC STABILIZED INTAKE TIME

WELL  SITE (OPENING WELL) WATER  LEVEL (TOC) WATER  LEVEL (TOC)  (TOC)

RADIATION  SCREENING PUMP  PRIOR  TO PUMP  AFTER
DATA SAMPLING  (cps) SAMPLING  (cps)

MONITORING   DATA   COLLECTED   DURING   PURGING   OPERATIONS
TIME WATER PUMPING CUMULATIVE  VOL DISSOLVED TEMP SPEC.  COND  ORP TURBIDITY
(min) LEVEL RATE  (ml/min) (GALLONS) OXYGEN (mg/L) (C) (umhos) pH (mV) (NTU)
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SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED  BY/
ORDER  COUNT/  VOLUME TYPE NUMBER DATE

1
VOC -CLP(Low Level) 

8260B 4 deg. C HCL 3/ 40 ml VOA

2 SVOC 8270C 4 deg. C 1 x 1L Am G

3 PESTICIDES 8081 4 deg. C 1 x 1L Am G

4 PCBs 8082 1 x 1L 

5 METALS 6010 & 7### 4 deg. C HNO3 1 x 500 mL HDPE

6 CYANIDE 9012 4 deg. C NaOH 1 x 500 mL HDPE

7 Total Pet Hydrocarbon 4 deg. C HCl 1 x 1L Am G

COMMENTS: (QA/QC?)

IDW INFORMATION:
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SAMPLING  RECORD  -  SURFACE SOIL/SEDIMENT
  PARSONS CLIENT: USACOE    INSPECTOR  :   DATE:

 PROJECT:    SOIL TYPE
Plume Area: SURFACE SOIL SEDIMENT

COMMENTS:  MONITORING
INSTRUMENT DETECTOR READING

SAMPLE INFORMATION SOIL  INFORMATION
SAMPLE  GRAB or   

LOCATION SAMPLE DEPTH (in) TIME COMPOSITE    SAMPLE DESCRIPTION USCS Classification VOC Screen QC Split Other Notes
NUMBER TOP BOTTOM  (military) SAMPLE               (Burmister method) (PPM) (yes or no)
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SAMPLING  RECORD  -  SOIL
Seneca Army Depot Activity PARSONS   DATE:

CONSULTANT:   INSPECTOR:

PROJECT:   LABORATORY:

LOCATION:   SAMPLING  STAFF:

WEATHER /  FIELD  CONDITIONS  CHECKLIST (RECORD  MAJOR  CHANGES)   CHAIN  OF  CUSTODY  #:

REL. WIND GROUND / SITE

TIME TEMP WEATHER HUMIDITY VELOCITY DIRECTION SURFACE   MONITORING
(24 HR) (APPRX) (GEN.) (APPRX) (APPRX) (0 - 360) CONDITIONS INSTRUMENT DECTECTOR

LOC SAMPLE DEPTH TYPE GRAIN USCS FOREIGN SAMPLE CONTAINER MON. QC SPL

ID # RANGE TIME GRAB/COMP COLOR SIZE CLASS MAT. (Y/N) DEVICE SIZE/TYPE VOC/RAD (Y/N)

Note:  Cleaning Procedure according to SOP. PAGE          OF
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SLUG TESTING RECORD Page 1 of 1

Well/Sample ID:   Project Name:

  Project Number: Weather:

Sampling Crew:

Depth To Static Water:         Datum for Measurement:

Static Water Column Height: Transducer Type:

Total Depth: Transducer Rating (psi):

Depth to NAPL: Slug Type:

Date Tested: Slug Volume:

Stickup Height: Screen Length:

Casing Diameter: Boring Diameter:

Depth to Impermeable Boundary (i.e., is there an aquitard below the well?):

Time Depth to Water 

Static Static

Notes:

Test Number 1 Test Number 2

Water Column 
Height Depth to Water 

Water Column 
Height

Appendix C.XLS\Slug testing form
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