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SECTION 1

INTRODUCTION

L.1  Background

Earth Tech Engineers of New York, P.C. (Earth Tech) was retained by Miller Brewing Company
(Miller) to provide design, construction and operation services to implement the selected remedial
system for the Reynolds Can Plant Site located in the Town of Vaolney, New York. Figure 1-1
presents a site location map. Previous remedial investipations identified volatile organic
contamination present in subsurface soils and groundwater. Interim Remedial Measures (IRM)
were conducted which included remediation of contaminated soils associated with the Northem
Operable Unit, installation of 2 20 gallon per minute {gpm) groundwater recovery and treatment
system as well as installation and operation of a one million gallon per day air stripping treatrnent
system at the nearby City of Fulton municipal well field. Figure 1-2 presents an overall site plan.

The findings of the remedial investigation/feasibility study (RI/FS) revealed that one additional
source area required remediation in the area of four underground storage tanks (USTs) previously
uscd as part of the Reynolds Can Plamt industrial wastewaler treatment systemm.  The
hydrogeological investigations revealed two groundwater contaminant plurnes wdentified as the
Northern Operable Unit and Southern Operable Unit that require remediation.

The feasibility study selected the remedial action for the Reynolds Can Plant 1o include source
remediation in the Southern Operable Unit using soil vapor cxtraction and a sroundwater
collection and treatment systern that will provide hydraulic control of the groundwater
contamminant plumes and effectively treat the recovered groundwater for discharge 10 a surface
water body. The proposed remedial action was accepted by the New York State Depantment of
Environmental Conservation (NYSDEC) and a Record of Decision (ROD) was developed for the
selected remedial action,

In May 1995, a Remedial Design Report was prepared that presented the basis of design for the
Proposed Remedial Action Plan issued by NYSDEC. This Remedial Design Report was uscd
to develop technical specifications for solicitation of a design/build contractor to be responsible
for detailed engineering design and specification, construction. and operation of the final remedial
system.

In July 1995, Miller solicited bids from pre-qualified design/build contractors for design

installation and operation, monitoring, and maintenance of the remedial system. In August 1993,
Earth Tech was selected as the design/buildfoperate contractor.

Mgt milleriasbanl rpr ]
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In September 1993, Earth Tech submitted 2 Remedial Design Report Addendum that presented
the selected remedial system for implementation at the Reynolds Can Plant and described
alternatives to be incorporated into the detailed engineering desizn of the remedial action systern.
These altermatives were developed within the requirements of the ROD to enhance the
effectiveness o the overall approach to design, installation and operation of the remedial swstem.

In November 1995, NYSDEC and Miller signed an order of consent to design, build and operate
the selected remedial alterative for soil and groundwater contamination at the Reynolds Can
Plant. A design submittal was prepared to comply with the submission required to obtain

NYSDEC approval to implement the selected remedial action. The order of consent is included
as Appendiz A

1.2 Design Submitials

The engineering design of the remedial system was developed in four submittals. The 100%
design submittal, dated August 1996, consisted of the following:

Volume | - Design Report

Volume II - Technical Specifications

Volume IIT - Design Drawings

Volume IV - Health and Safety Plan

Volume V - Construction Quality Assurance Plan

The detailed engineering design submiuals were reviewed by NYSDEC and approved in
correspondence, dated 7 August 1996

1.3  System Construction

The remedial system construction activities were initiated on 22 April 1996 and were completed
on 12 February 1997. The start-up operation period was conducted to demonstrate consistent
conformance with the performance goals of the system design. The start-up period was initiated
on 26 February 1997 and continued for six months until 29 Aupust 1997, Upon demonstration
that the system performed to the required specification, continued operation, maintenance and
manitoring (OM&M) of the remedial system has been performed by Earth Tech.

1.4  Final Engincering Report
This final engineering report presents the as-built remedial svstem construction, identifies any
variations implemented to the approved remedial design and certifies that the Remedial Design

was implemented and all construction activitics were completed in accordance with the
NYSDEC-approved Remedial Design,

Muin|spors i joruill g 4




SECTION 2
PROCESS TREATMENT BUILDING

The Process Treatment Building is located on the northern side of the Miller Brewing property
line directly adjacent to the Reynolds Can Plant Property. This location was selected to allow
access through the Miller Brewing property thereby minimizing potential impact to the Reynolds
Can Plant property. The dimensions of the building are 80 feet by 40 [eet with an cave hedght
of 18 feet.

2.1 Concrete Slab and Foundation

The Process Treatment Building was constructed on a concrete slab and foundation. Based upon
classification and analysis of soil samples collected from geotechnical borings advanced in the
vicimity of the proposed treatment building, it was determined that the building could be
supported on a spread footing [oundation with a design net bearing pressure of two tons per
squarc foot (TSF). The top of the exterior footings are located at a depth of four feet below
finished outside grade for protection from frost, while interior footings are located just below the
floor slab. The report prepared outlining the results of the geatechnical investigation is included
as Appendix B.

A six inch thick concrete pad was constructed for the interior of the building to support the
identified process equipment as well as any future process equipment which may be required as
part of the remedial system. The concrete slab was constructed as a containment pad with a six
inch curb in the event there is a leak or discharge. The conerete slab is sloped to a common
sump located near the center of the building. The water-tight sump will contain any spills and
leaks and allow pumping of the contained liquids back into the equalization tank for treatment.

2.2  Pre-Engineered Building

A pre-engincered prefabricated metal building was constructed to house the process treatment
equipment. This pre-engineercd huilding was constructed to comply with applicable state and
local building codes. The building design took into account potential snow loads, wind loads and
other umique considerations for this geographical area. The pre-enginecred building includes a
control room which houses the control panels as well as providing an office area for maintaining
records. A rest room is included, as well as health and safety requirements such as an emergency
eve wash and shower station.

This submittal includes as-built information for the pre-engineered building including elevations,
layout plans and fabrication information. It should be noted that local zoning ordinances required
a variance for the construction of the Process Treatment Building since it was located within 25
feet of the Reynolds Can Plant property boundary. Earth Tech received local zoning board

Mamepdnorimilleriashany mr 5



approval to allow a reduced sethack of 15 feet.

2.3 Mechanical

The mechunical svslems inchies the Process Tremment Building heatiny, ventilation and air

quoning (HVAC) systems, Walet SUPpLY and sanilary =eWwer service, L Process Treatment
Building is heated using propanc fueled unit heaters supported from the ceiling of the structure.
The process arca is maintained al warchouse temperatures while @ separate unit heater has been
installed for the control room and rest ToOTL Sanitary sewer lines were accessed and tapped into
from the Miller Brewing property. All mechanical installations comply with local code
requircments. The detailed mechanical specifications for the Process Treatment Building are
presented in the as-built submittal.

2.4 Electrical Provisions

The Process Treatment Building mechanical and electrical requirements ars supplied by a
4807277 volt service which is obtained through the electrical service of the process equipment.
The electrical service components of the Process Treatment Building are obtained through a
subpanel which include lighting and receptacle service within the process equipment area as well
as lighting and clectrical service within the control room and rest room.  The detailed electrical
specifications of the Process Treatment Building and treatment cquipment are presented in the
as-built submittal.

Mainjwpdnrrmillerlabidlree 6



SECTION 3
(zROUNDWATEE RECOVERY SYSTEM

The groundwater recovery wells were installed at locations identified in the design documents
to maintain hydraulic control of the contaminant plumes while resulting in maximum contaminant
mass removal, The recovery well layout was selected based upon groundwater modelling and
capture zone analysis conducted as part of the initial remedial design. The groundwater recovery
system includes the following major components;

. Recovery Well Layvout

= Recovery Well Construction

. Recovery Well Development

= Recovery Well Vault Construction
. Recovery Well Pumps

. Underground Storage Tank Recovery System
3.1  Recovery Well Layvout

The Remedial Design Report presented a recovery well network that was designed through
capiure analysis to capture the two contaminant plumes (Northemn and Southermn Operable Units)
identified on the site. Nine recovery wells were installed to capture the Northern Operable Unit
contaminant plume. These recovery wells are located in the northern portion of the property to
capture contaminants present from the former spill containment tank area, northern drum storage
arca and arca cast of the Taylor property. Recovery wells RW-10, RW-11 and RW-12 have been
installed near the Taylor property boundary and act as an interceptor barrier for any contaminants
potentially migrating off site. New recovery wells RW-1, RW-2 and RW-3 were installed in the
immediate areas of the recovery wells that operated under the TRM while the existing recovery
wells were properly abandoned. The locations of the recovery wells were identified as the
optimum locations to fulfill the overall objectives of the recovery system. Recovery wells RW-4
and RW-13 were also installed in the Northern Operable Unit,

Four recovery wells are utilized to provide hydraulic control and remediation of the Southern
Operable Unit. Previously existing monitor wells located inside the Reynolds Can Plant Building
{renumbered as RW-6 and RW-7) were replaced to serve as dual extraction wells, utilized both
as groundwater recovery wells and soil vapor extraction wells in the immediate area of the
underground storage tank (UST) recovery system. Recovery wells RW-8 and RW-9 have been
installed west of the Plant building in the Southern Operable Unit.

Muzénlwgminesioilleriahudl s T



3.2  Recovery Well Construction

Recovery well construction design was based upon a preliminary soil boring program conducted
al the recovery well locations. The purpose of this program was to define soil conditions in the
vicinity of the proposed recovery wells and cstablish the optimum screen leneth, sereen slot size,
anu lilter pack for each recovery weil, These details were determined based upon soil boring
lithology and sieve analysis.

Five pilot hole soil borings (FHRW-2, PHRW-4, PHRW-8, PHRW-11, and PHRW-13) were
drilled across the site. The pilot hole soil boring locations were selected to provide subsurface
lithology in the immediate area of selected recovery well locations. PHRW-2 was advanced
approximately 15 feet from future RW-2 to provide subsurface characterization for recovery wells
RW-2 and RW-5. PHRW-4 was advanced approximately 25 feet south of future RW-4 to
provide subsurface characterization for recovery wells RW-3, RW-4 and RW-5. PHRW-8 was
advanced between RW-8 and RW-9 1o provide subsurface characterization for recovery wells
RW-8 and RW-9. PHRW-11 was advanced approximately 15 feet from future RW-11 to provide
subsurface characterization for recovery wells RW-10, RW-11, and RW-12. PHRW-13 was

advanced between RW-1 and KW-13 to provide subsurface characterization for recovery wells
RW-1 and RW-13,

All soil borings were sampled continuously utilizing 2-foot split spoon samplers. The borings
were advanced until till was encountered. All soil samples collected were classified for lithology
by the project geologist. At least two soil samples per soil boring were collected for sieve
analysis from the intended depth of the screened sections for the recovery wells in the immediate
area of the pilot hole soil boring.

Using methods described in a standard reference (Driscoll, Groundwater and Wells, Second
Edition, 1989), the 40 percent (%) retained grain sizc and the 70% retained grain size were
determined from the sieve analysis. These factors were utilized to select the appropriate recovery
well slot and filter pack sizes that would maximize well efficiency while minimizing siltation of
the well. Based upon the sieve analysis and borehole lithology, recovery well construction
recommendations were determined.  Earth Tech submitted the recommended recovery well
construction details to NYSDEC for approval prior to initiating recovery well construction.

Two soil samples were collected at PHRW-2 for particle size analysis.  Both samples were
collected from the fine sand above till. The analysis conducted on sands near the top of the
productive zone indicated that the appropriate well construction would be use of 15-slot screen
and a Morie #00 filter pack. and the analysis conducted on sands near the base of the productive
zone indicated that the appropriate well construction would be use of 30-slot screen and a Morie
#1 filter pack. The lithology indicated that the sand zone was approximately ten feet thick:
therefore, Morie #0 sand pack and ten feet of 20-slot screen were used to construct RW-2.

Muis{rpdocy millerasiuik rpr 8



Two soil samples were collected at PHRW-4 for particle size analysis. Both soil samples were
collected from the sand zome above till. Both analyscs indicated that the appropriate well
construction would be use of 15-slot screen and a Morie #00 filter pack. The lithology indicated
that the productive sand zone was approximately 10 feet thick and fine sands were encountered
15 feet above till: therofore, Morie #00 samd pack and 15 feer of 15-shat screen were used 1o
construct recovery wells RW-3, RW-4, and RW-5.

Three soil samples were collected at PHRW-8 for particle size analysis. Two soil samples were
collected from the sand zone above silt overlying the till, and one soil sample was collected from
a silt zone located on top of the till. The analyses conducted in the sand zone indicated that the
optimal well construction would be use of 20-slot screen and a Morie #0 filter pack, and that use
of 30-slot screen and Morie #1 sand is optimal for the coarser zone, The analysis conducted in
the silty zone above till indicated that appropriate construction would be use of 15-slot screen
and a Morie #00 filter pack. The lithology indicated that the productive sand zone is
approximately 135 feet thick, with a coarser zone near the middle: therefore, 15 feet of 20-slot
screen and Morte #0 sand were used to construct recovery wells RW-8 and RW-9,

Two soil samples were collected at PHRW-11 for particle size analysis. Both soil samples were
collected from the sand zone above till. The analysis conducted in the fine sand indicated that
the appropriate well construction will be use of 20-slot screen and a Morie #0 filter pack. The
analysis conducted in the coarser sand indicated that the appropriate well construction was 30-slot
screen and a Morie #1 filter pack. Use of 20-slot screen and Morie #0 sand pack was
recommended. The lithology indicated that the sand zone is approximately four feet thick. Local
lithologic logs of nearby monitor wells indicated that the productive zone would be thicker north
of PHRW-11 (toward RW-11 and RW-12) and thinner south of PHRW-11 {toward RW-10);
thercfore, five feet of screen in recovery well RW-10 and ten feet of screen in recovery wells
RW-11 and RW-12 were used to construct these recovery wells,

Two soil samples were collected at PHRW-13 for particle sizc analysis. One soil sample was
collected from the sand zone above till, and the other sample was collected from the top of the
tll. The analysis conducted in the fine sand indicated that the appropriate well construction was
20-slot screen and a Morie #0 filter pack, and the analysis conducted in the upper till indicated
that use of 30-slot or 50-slot screen and a Morie #1 or #2 filter pack was appropriate. However,
the recovery from split spoons advanced in the till was generally drv, indicating that the till is
not transmissive; therelore, wells were not screened in the till. The lithology indicated that the
sand zone was approximately 10 to 15 feet thick; therefore, Morie #0 flter pack and 15 feet of
20-slot screen were used to construct recovery wells RW-1 and RW-13.

No particle size analyses were conducted when MW-588 (future RW-6) and MW-595 (future
RW-T) were mstalled by others. The boring logs indicated that these wells were screened in a
very fine silty sand zone and till was not encountered. The wells were constructed with 10-slot
screen and #0 filter pack in the saturated zone (-24.5 1o 34.5) and 20-slot screen and £1 filter
pack in the unsaturated rone. Both wells had a five foot section of riser below the screen, which
was probably mtended as a sump for potential DNAPL recovery. The use of coarser material

Mainlupuioxsimiller sbwit. i 9



and larger slots in the unsaturated zone was appropriate based upon the intended use of these
wells for dual recovery of fluid and vapor. The filter pack was appropriately sized; however,
review of literature provided by the Morie Company indicated the slot sizes were not optimally
matched with the filter pack. Recommendations were presented and approved for construction
of recovery wells RW-6 and RW-7 with twa feet of riser at the base, 20-slot screen and #0 filter
pack from approximately 35 feet helow ground surface (bes) to the water mble {259, and 30-shot
screen and #1 filter pack from the water table to approximately 10 feet bes.

Based upon borehole lithology as determined during the soil boring program, screen lengths weres
altered from the original design in recovery wells RW-1, RW-3, RW-4, RW-5, RW-8_ RW-11,
RW-12, and RW-13, These alterations were justified by the presence of fine- grained formations
above the recommended screcned section and the necessity of avoiding siltation of the wells,

The soil boring program provided the required data to sclect screen intervals, screen length and
sand pack. These field ohscrvations and analysis allowed each individual recovery well to be
constructed in order to optimize the recovery of the contaminated aquifer.

The recovery well construction techniques included:

. sand pack consisted of imported clean silica sand, appropriately sized for the
formation within the screcned interval;

- sand was placed In a manner as to avold any gaps or bridges within the sand pack,

- wells wen: developed using an appropriate combination of surging and pumping
to produce a clear, sediment-free discharge.

During well development, sampling of the recovered groundwater and monitoring of the flow rate
was conducted at each well to establish initial groundwater characteristics for each recovery well.
Temperature, conductivity, and pH was measured and recorded in the fizld. Subsequent to well
development, well samples were collected and submitted for the following analyses: Total
Dissolved Solids, Total Suspended Solids, Turbidity, Alkalinity, Hardness, Chloride, Sulfate, Iron.
Calcium, Magnesium, Manganese, Sodium, Potassium, and Iron Bacteria. This information was
used to determine aquifer inorganic paramcter quality and the potential impact to well
maintenance requirements.  Specific capacity testing was conducted to establish the optimum
recovery well flow rates for each recovery well.

Bascd upon the observed field conditions of each recovery well, field adjustments were made as
necded in recovery well constuction in order to optimize the effectiveness of each recovery well
in capturing the contaminant plume. Detailed drawings of recovery well construction are
included with the as-built submittal. Table 3-1 presents a summary of recovery well construction.
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3.3 Recovery Well Development

Earth Tech performed additional development of selected recovery wells which were installed
at the subject property as pant of the Keynolds Can Plant Remediation project.  Additional
development techniques which included jetting and s rge and block methods were conducted to
attempl tommprove recovery well flow rates and establish aguifer vields.  Additional well
development was performed at recovery wells RW-1, RW-2, RW-3, RW-4, RW-8, RW-9, RW-
10, RW-11, RW-12 and RW-13. Well development began on 16 Scptember 1996 and continued
through 24 September 1996,

Additional well development in each of the wells initially consisted of jetting with a high
pressure stream of water. The jet stream of water was generated by pumping a large volume of
water through a section of two inch Schedule 40 PVC pipe with numerous one-vighth (V&) inch
holes drilled around the circumference, A pressure pauge was attached to an one and one-half
inch poly supply line to monitor the pressure of the water jets. The jetting device was lowered
to the bottom of cach well screen and was slowly lifted up and down so as not o damage the
well screen. The silt which was removed from the sand pack placed around the well screen was
loreed to the surface by the introduction of potable water at the bottom of the well. As the silt
reached the surface of the well riser, it was discharged to a holding tank positioned adjacent 1o
the well. The silt was allowed to settle in the holding tank and the clear warer was pumped back
through the one and one-half inch supply line to the jetting device,

The amount of silt and fine sand gencrated during well development was monitored during the
jetting process. When the water which was being discharged to the holding tank from the well
became very turbid, the jetting process was halted and a submersible well pump was inscrted in
the well to pump out the standing water. After the pumped water began to clear, the jetting
device was reinstalled in the well. This process continued until there was a noticeable decrease
in the amount of silt and fine sand produced.

Alter it was determined that the amount of silt and fine sand generated during the jetting process
decreased, the surge and block technigue was employed. In this techmique, a solid metal plug
with a diameter only slightly smaller then that of the inner diameter of the well was lowered to
the bottom of the well using steel rods.  After the plug reached the bottom of the well it was
raised and lowered quickly along the length of the well screen. As the plug was raised a vacuum
within the well was created, and when the plug was lowered, water beneath the plug was forced
out through the well screen into the surrounding formation. 1t is this pressure and vacuum which
loosened any silt or fine sand particles remaining in the sand pack placed around the well screen.

This procedure was performed for a period of up to 15 minutes, at which time the plug and
associated piping were removed from the well. A submersible well pump was then installed in
the well, and the standing water within the well was pumped into a holding tank. Pumping of
the well continued until either the water began to clear or the well went drv. At that time the
plug was reinserted into the well and the process continued until no visible silt or fine sand was
present in the collected water.
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Upon completion of the addition well development, each well was pumped using a ten (10)
gallon per minute (gpm} submersible pump to establish resultant yields. A summary of the new
yields as compared to what was observed after the initial development is included in Table 3-2.

Review of the results indicated that the additional develorment resulted in increased +iclds fis
seven of the LU recovery wells. Yields in recovery wells RW-2, RW-3 and RW-12 increased o
the range of the modelled flow rates calculated during the RIFS. Earth Tech conducted
additional well efficiency tests using a wvariable speed pump to simulate actual operating
conditions. These tests were conducted on the low yielding recovery wells to establish

sustainable yields for recovery well pump design, Based upon the results of these tests, redesign
of these recovery well pumps was conducted,

Since redesign of the recovery well pumps was required, NYSDEC approval was obtained for
the newly specified recovery pumps. These recovery well pumps and control panels were
obtained and installed at selected recovery wells with reduced yields upon receipt of NYSDEC
CONCUITENCE.

34 Recovery Well Vault Construction

The recovery wells are housed within concrete recovery well vaults installed below grade. These
vaults are placed on a gravel bed four feet below ground surface. The vaults contain a steel
manhole and cover in order to protect the well from the elements. The well risers are cut off
approximately six inches above the top of the gravel layer. The vaults contain junction boxes
tor the sensors, motor controllers and power lines associated with the recovery well system.
Each wellhead is capped within the vault and the vaults include stecl mimgs for casy access. As-
built drawings of the recovery well vaults are included in the as-built submittal.

35 Recovery Well Pumps

Recovery well pumps have been designed to maintain optimum recovery flow rate based upon
groundwater elevation in each recovery well. The recovery wells are equipped with submersible
pumps that have been sized according to expected yields and calculated head requirements. The
recovery well pumps in RW-2, RW-8 and RW-12 are Grundios Model pumps with capacities of
up to 25 gpm at a total dynamic head (TDH) of 122 feet. Recovery well pumps installed in RW-
I, RW-3, RW-4, RW-5, RW-6, RW-7, RW-9. RW-10, RW-11 and RW-13 were retrofitted with
alternative pump heads to provide lower flow rates at the same TDH. All recovery well puomps
were mnstalled approximately three feet from the bottom of the recovery wells. The submersible
pumps were attached to specified diameter hoses using pitless adaptors connected to the side of
the well riser. The pitless adaptors are located within the recovery well vaults for access. The
pumps have been suspended at the specified depths in the wells using steel cable.
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Table 3-2 |
Recovery Well Development Summary
Miller Brewing Site
Volney, New York
Well # Original Original | Additional New Modelled
Time Pumping Time Pumping Pumping
Developed Rate Developed Rate
RW-1 6 hours =l gpm 7 hours =1 gpm T gpm
RW-2 4 hours 10 2 2 hours 12 gpm 2 opm
RW-3 8 hours 1 gpm 10 hours 2 gpm 2 gpm
RW-4 8 hours 4.5 apm 6 hours 4.5 gpm 10 2
I RW-5 8 hours 5 gpm DIOTHC 5 zpm 10 gpm
RW-6 8 hours 1.5 gpm none 1.5 gpm 10 gpm i
RW-7 8 hours 1.5 gpm none 1.5 zpm 10 gpm
BEW-2 3 hours 10 gpm 2 hours I8 gpm 10 gpm
! RW-9 14 hours <] gpm 8 hours 2 gpm 10 gpm
RW-10 4 hours I epm 8 hours 1 gpm 15 gpm E
RW-11 4 hours | apm 8§ hours 3 gpm 15 gpm
Rw-12 4 hours 5 gpm 2 hours 14 gpm 15 gpm
l EW-13 ! 4 hours 1 gpm & howurs L 3 ppm 7 gpm
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SECTION 4
SOIL VAPOR EXTRACTION SYSTEM

The injectionfwithdrawal soil vapor extraction (SVE) system was installed to remediate soil
contamination in the Southern Operable Unit. The area requinng remediation is complicated by
the presence of four underground storage tanks (UUSTs) located in the arca of contamination.
Two previously existing monitor wells in this area were converted to dual extraction wells (RW-6
and BW-7). Six additional SVE wells were installed in strategic aceessible locations. The SVE
well locations, well construction details and underground piping muns are included with the as-
built submittal. The injection/withdrawal system includes an extraction blower and injection
blower in order 10 provide the required vacoum and injection air flow,

The SVE extraction well system installation included the following major components:
- SVE Well Layout
. SVE Well Construction

- Dual Extraction Well Construction

4.1 SVE Well Layout

Six SVE wells were installed in the immediate area surmounding the pre-existing USTs present
in the southern operable unit area.  The number of SVE wells and their locations were
determined based upon previous remedial investigation data and a pilot study that was conducted
at the site. The six SVE wells were installed to allow application of air flow across the
delineated contaminated soil zone. Due to the tight constraints associated with the SVE system,
SVE well locations were adjusted in the field to ensure the locations were accessible for piping
runs and did not interfere with operations conducted in the building.

The installed SVE wells are manifolded to allow for use as withdrawal or ingection wells. This
design allows for operation flexibility over the SVE system.

4.2 SVE Well Construction

The SVE wells were installed based upon the vertical extent of contamination identified during
previous investigations. The depth of the individual SVE wells was defined based upon the depth
to the water table at each location. The SVE well screens were installed to account for the conc
of depression anticipated to oceur due to the recovery wells being installed in this area. The

lowering of the groundwater elevation will expose additional soils for treatment using the soil
vapor extraction system.
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All 5VE wells have been constructed as indicated on the SVE well constroction details included
with the as-built submittal. The SVE wells consist of two-inch Schedule 40 PYC screen (20 slot)
and riser placed inside an eight-inch boring. The annular space around the screen is filled with
coarse {ilter pack. The filter pack extends above the screen. Above the filter pack. the annular
space has been filled with a cement-bentonite grout to the surface, The miping for the cxtraction
weils passes through a well seal and connects to a PVC wee fitung which is connected o the
vapor cxtraction piping leading to the treatment system.

4.3 Dual Extraction Wells

Recovery wells RW-6 and RW-T have been retrofitted as dual extraction wells. These wells have
been fitted with a sealing well head to allow for vacuum to be applicd. The cxtracted air is
directed through the niser using pitless adaptors to the vapor extraction recovery piping. These
wells have both groundwater recovery and soil vapor extraction recovery piping runs installed
in the trench extending from the USTs area to the Process Treatment Building. Details of the
dual cxtraction wells are included in the as-built submittal.

4.4 SVE Piping Design

The six SVE wells are piped separately 1o the treatment system building allowing for control of
the operation of each individual well. This system allows for total control of each individual
SVE well including use of all wells as either withdrawal or injection. This approach also allows
for air flow and pressure measurements to be collected from each well, as well as collection of
individual air samples. Detailed locations of these piping runs and trench cross-sections are
provided with the as-built submittal. Based wpon the operating results of the system, well
parameters are altered to ensure that the entire soil volume receives adequatc treatment. The
selected SVE system provides for maximum flexibility in the operation of the system optimizing
the overall remediation of the contaminated soils.
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SECTION 5
RECOVERY SYSTEM PIPING AND MANIFOLD

All outdoor piping including conduit for the recovery and treawment system, has been placed in
underground trenches to prevent damage to piping due to [reezing of the lines in cold weather.
Groundwater recovery piping, soil vapor extraction piping, UST sump piping and discharge line
piping are illustrated in the final as-built drawings. The piping routes were selected to minimize
the required piping runs and potential disturbance to any future operations to be conducted at the
Reynolds facility. The underground piping system was specified in the Division 2 Site Work of
the project specification and includes the following major components:

. Recovery Line Trenching
. Discharge Line Trenching
. Manifold Details

5.1  Recovery Line Trenching

All of the recovery well and soil vapor extraction piping was installed in underground trenching.
Eight of the recovery wells located in the Northem Operable Unit are manifolded within the air
stripper building located at the facility, Check valves have been installed in the recovery well
lines prior to the manifold and in the recovery well pumps to prevent potential backflow. The
nanifolded lines are then directed through underground trenching to the Process Treatment
Building. There is one main trench which runs cast to west from recovery well RW-4 to the air
stripper building. An additional trench runs west to cast from recovery wells RW-10, RW-11
and RW-12 to the air stripper building. A third trench runs north to south from recovery well
RW-13 to the air stripper building. The manifolded line is a four inch diameter pipe installed
in trenching running from the air stripper building to the Process Treatment Building in the
southeast direction across the Reynolds property. The other five recovery wells and soil vapor

extraction recovery lines are located in this main trench leading 1o the Process Treatment
Building.

The piping trenches are approximately six feet deep and are lined with six-inches of sandy fill.
The piping was placed on top of this sandy bedding. All piping has been installed at a minimum
of four faet below grade to ensure the piping is located below the frost line for this region.
Trenching follows the contours of the ground surface 10 maintain a constant upper pipe depth of
four feet below grade.
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The groundwater recovery piping for RW-6, RW-T and the three UST sump pumps includes
secondary containment due to the potential for NAPLS to be present in these recovery fines.
Exposed recovery piping of RW-6, RW-7 and the UST recovery system includes heat tracing to
prevent freezing in unheated areas of the Reynolds Can Plant,

Electnical supply lines to the sensors and pumps located in each well were run approximately six
inches above the water lines. All disturbed areas have been backfilled and restored to their
original condition. Details of trench construction are included with the as-built submittal,

3.2 Discharge Pipeline Trenching

The discharge line was installed in trenching that runs from the northwest corner of the Process
Treatment Building west-southeast 1o the drainage culvert just east of Route 57. This line was
installed as a force line which is pumped by a discharge pump from the effiuent holding tank
located within the Process Treatment Building. This pipeline has been installed to handle the
maximum design flow (220 gpm). The pipeline from the Process Treatment Building runs to a
manhole which discharges into the existing stormwater culvert just prior to crossing under County
Route 57 to the Oswego River. This trench was installed similarly to the rocovery well
trenching; however, the pipe installed is six inches in diameter to accommodate the total system
effluent flow, Details of the discharge pipehne are included with the as-built drawing submittal.

5.3 Manifold Details

The groundwater recovery and soil vapor extraction lines enter the Process Treatment Building
through & common vault located within the Process Treatment Building. The recovery lines
contain an clectronic flow meter, ball valve, sampling port and an additional ball valve, The
electronic flow meter supplies data on each well 1o the programmable logic controller (PLC).
The ball valves allow for manual control of flow and provide ease of maintenance of the flow
meters and sampling ports. The sampling ports are utilized 1o collect samples for analysis from
each recovery well. Details of the manifold systems are included with the as-buiit submittal.
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SECTION 6
TREATMENT PROCESS

6.1 Groundwater Treatment System

The groundwater treatment system process units are located inside the Process Treatment
Building. The process units were installed based upen the approved remedial design. The
volatile organics are removed from the water by using air stripping and activated carbon
technologies.

The groundwater treatment system was installed based upon a maximum flow of 220 gpm and
an average flow of 110 gpm. The actual recovery flow rate was determined during the startup
petiod to be a monthly average of 64 gpm and a maximum monthly average flow of 72 gpm.
The treatment system was constructed to mect the substantive requirements of the SPDES Permit.

The groundwater treatment system was installed with air stripping as the primary treatment and
liquid phase activated carbon as the secondary treatment system. During the initial startup period
of the groundwater treatment system, water samples from the influent and cffluent of the air
stripper and the liquid phase activated carbon system were collected and analvzed to establish

air stripper removal rates, air stripper effluent guality and the liquid phase activated carbon
effluent quality.

During the start-up period the overall treatment system effectively removed the recovered
contaminants. An equipment layout plan within the Process Treatment Building tlustrating the
installed treatment system cquipment is included with the as-built submittal,

The following subsections present descripions of the installed process equipment for the
groundwater recovery and treatment system.

6.1.1 Oil/Water Separator

The recovered groundwater from RW-6 and RW-7 and the UST recovery system is manifolded
and directed to the oilfwater separator with demulsifying system. The oilfwater separator is
designed to treat a maximum flow of 60 gpm. The actual flow realized from recovery wells
(RW-6 and RW-T) is significantly less than anticipated (= lgpm). This system provides for
chemical addition for pH adjustment, physical separation of the resultant oils through a coalescing
plate-type oilfwater separator and final pH newtralization prior to combining with the other
groundwater recovery flows, Recovered oil is directed to a separate holding vessel for off site
disposal. The oil/water separator system includes an effluent tank that allows for pumping of the
treated groundwater directly to the equalization tank.
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6.1.2 Equalization Tank

The combined recovered proundwater and oilfwater separator effluent is pumped o an
equalization tank. This equalization tank provides equalization of flows and allows continuous
operation of the groundwater recovery system with batch operation of the sroundwater treatment
system.  The equalization tank is a 5,300 pallon HDPE tank that has provided o detention tme
of 1.4 hours at the average influent flow rate of 64 apm.

6.1.3 Filtration System

The equalized recovered groundwater is pumped through a filtration system to remove silt and
suspended solids. Four silt filters have been placed in parallel and in series to remove
particulates greater than 10 microns. The filter units have heen nstalled with hydraulic capacities
at the maximum flow rate to allow bypassing onc parallel train, if required. During initial
recovery well installation, groundwater samples were collected and anal yzed to establish particle
size distribution of the suspended solids present in the recovered groundwater. Based upon this
data, 25 micron and 10 micron filters have been installed in series to remove fines from the
nfluent groundwater. The pre-filtration system has elfectively removed fines recovered in the
groundwater.

6.1.4 Sequestering System

Previous investigations and operation of the interim air stripper system revealed inorganic
constituents of the recovered groundwater have the potential to adversely affect the overall
efficiency of the treatment system. Concentrations of soluble magnesium and hardness have heen
detected at concentrations of concern, Based upon the previous experience with the interim air
stripper and detected concentrations of inorganic constituents in the monitor wells, a sequestering
agenl system was installed.

The sequestering agent feed system is used to chemically treat the recovered groundwater prior
to treatment with the air stripper.  The scquestering system has been installed 1o Sequester
inorganic components within the recovered groundwater that may adversely affect the
performance of the treatment system components. The sequestering system pumps the
sequestenng agent at a pre-determined MNow rate, A chemical feed pump injects the sequestering
agent from an aboveground storage vessel into the influent pipe just prior to the equalization
tank. The detention time in the equalization tank ensures the sequestering agent is thoroughly
in solution prior to entering the air stripper.

During the startup study, Earth Tech identified the optimum dosage (10 mg/L) for addition of
sequestering agent (Diversey - GW 4040 - Acrylic Acid Polymer/Terpolymer Blend). The
sequestering agent has effectively sequestered inorganic components of the groundwater stream
to prevent interference with the operating systems.
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0.1.5 Air Stripper

The influent groundwater is treated for volatile organics using a low profile tay air SITppeT.
This type air stripper was installed due 1o its low profile, sase of maintenance and performance
record relative to similar groundwater recovery and treatment applications. The air strinper has
been designed to provide up to 99% removal of volatle organics with the exception of ketone
components. The low profile air stripper installed for this system was the Shallow Tray Model
4124, This model can handle flows up to 300 gpm with a maximum of four trays. This skid
mounted umit includes the stripper feed pump, blower and discharge pump. The air stripper
blower has been designed to provide 2400 cfm at 38 inches of water. The air is drawn through
the air stripper under vacuum and the offgas is directed through the inline heater and vapor phase
activated carbon units. The air stripper water effluent is directed to liquid phase activated carbon
for polishing and secondary treatment. The installed air stripper has effectively removed greater
than 99% of the volatile organic components from the groundwater stream.

6.1.6 Vapor Phase Activated Carbon

The off gas from the air stripper and the soil vapor extraction system is directed to a vapor phase
activated carbon system capable of treating the air flow and contaminants associated with the
combined air stream. An in-line heater (Gaumer Model IPH-36) is also included to provide
temperature control of the air stream to minimize condensation from forming in the vapor phase
units; thereby, optimizing removal efficiency. The vapor phase activated carbon unit selected for
the system consists of two Carbonaire (GPC-70) 10,000 pound units which are operated in series.
These units were installed based upon the system flow rate and expected off zas contamination
mass loadings. The vapor phase activated carbon system is designed to allow operation in series
anel with piping and valving to allow either unit to be operated in the lead or lag series position.
Check valves have been installed in the piping system to climinate potential bypassing of the
vapor phase activated carbon system.

Due to the reduced flow realized by the recovery system, the vapor phase activated carbon
system did not require change-out during the starmup period (February through Aueust 1997).
Based upon the loadings to the system, breakthrough of the primary vapor phase activated carbon
unit is anticipated after approximately six months of operation. The actual changeout event will
be determined based upon vapor phase sampling results. Carbon change-outs will be conducted
by the carbon vendor using on site service capabilitics. The spent carbon is removed using a
vacuum system and fresh activated carbon installed directly into the evacuated carbon vessel.
This change-out procedure minimizes the required time to complete carbon change-outs. The
spent activated carbon will be regenerated at an approved off site facility.

6.1.7 Liguid Phase Activated Carbon
The treatment system has been designed for the air stripper effluent 1o be pumped through a

liquid phasc activated carbon system. The liquid phase activated carbon provides polishing
treatment of the air stripper effluent to ensure permit compliance is maintained if the air stripper
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performance is impeded and the liquid phase activated carbon also provides secondary treatment
of the air stripper effluent due o compounds which are not readily removed with air slnpping
technology,

During nitial recovery well installation, eroundwater samples were collected and analyzed to
estabiish the expected ketone components and concentrations in the recoversd groundwater that
required treatment. The sampling revealed ketones were not present in recovery wells. The
liquid phase activated carbon units selected for this system consist of two Carbonaire (PC-50)
10,000 Ib units which operate in series. These units were selected hased upon the system flow
rate and expected contaminant mass loadings. The liquid phase activated carhon svstem 1=
designed with piping and valving to allow either unit to be operated in the lead or lag series
position. Check valves have been installed in the piping to ensure no accidental bypass of the
treatment units.

Based upon the results of the start-up study, the liguid phase activated carbon system is the
aptimum system for treatment of the resultant air stripper effluent stream.  This was based upon
the resultant components and concentrations of the air stripper effluent, carbon usage rates under
actual operating conditions and «ffluent quality. The study revealed that the activated carbon
units will provide the required polishing for the air stripper effluent. However, an alternative
investigation will need to be conducted to evaluate applicability of the UST recovery system
recovercd water.

Due to the efficient removal of volatile organics by the air stripper, the liquid phase activated
carbon units did not require change-out during the startup study. Liquid phase activated carbon
change-outs will be conducted by the carbon vendor using on site service capabilities. The spent
carbon is removed using a vacuum svstern and new activated carbon installed directly into the
evacuated carbon vessel. This change-out procedure will minimize the required time to complete
carbon change-outs. The spent activated carbon is then regenerated at an approved off site
facility.

6.1.8 Effluent Holding Tank

The recovery and treatment system includes an effluent holding tank. The effluent holding tank
15 constructed of HDPE and provides a collection system (o be used for potential required
backwashing of the liquid phase activated carbon system and as a holding tank for discharge of
the effluent to the discharge pipe. The effluent holding tank is 5,500 gallons in volume and
provides approximately 1.4 hours of detention time at the average system flow rate. A discharge
pump is included with the holding tank to pump the effluent to the discharge pipe which
discharges the effluent to the Oswego River. The discharge pump installed provides a maximum
flow of 220 gpm at the specificd head to the discharge pipeline,

A separate backwash pump system has also been installed to provide backwashing of the liquid

phase activated carbon using the treated effluent, if necded. The backwash pump is capable of
discharging 400 gpm through each liquid phase carbon system as required to adequately
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backwash the system. The resultant backwash water is directed to the cqualization tank and
filtration svstem for reprocessing through the treatment system.

Duning the startup study, the liguid activated carbon system was backwashed on 7 April 1997
duc 1o scaling. The hackwash system cffectively operated and provided reduced hoad loss
througn the Hgud actvated carbon system.

6.2 SVE System

The selected soil vapor extraction (SVE) system installed to remediate sojl comtamination in the
Southern Operable Unit is an injection/withdrawal system. The area requiring remediation is
complicated by the presence of four USTs located between the dual extraction recovery wells.
Recovery wells RW-6 and RW-7 are used as dual extraction wells while six additional SVE wells
were installed throughout the contaminated rone.

The injection/withdrawal SVE system was installed due o the following reasons:

- Injectionfwithdrawal SVE systems installed with a site cap promote lateral air
Mows between injection and withdrawal wells. Vacuum-only systems will draw
air that travels laterally in the upper part of the vadoss zone, not along the
capillary fringe. The capillary fringe zone is typically the area with the highest
concentration of contaminants. Injection/withdrawal systems provide air to
subsurface soil through the injection wells.  Air travels laterally Irom the injection
well to the extraction well.

. All multi-well systems have nodes of little or no air flow between wells.
Additionally, at this facility, the USTs will block air flow for much of the
impacted soils. Optimum air flow control is maintained in injection/withdrawal
syslems due 1o the fact that air flows from the injection well to the withdrawal
well. By switching wells between injection and withdrawal, air Mows can be
adjusted throughout the contaminated soil zones,

- By using pressurized injection, the pressure gradient differential is split between
pressure and vacuum, decreasing the potential to breakthroush a well seal causing
short-circuiting of air.

A SVE system drawing showing the major components of the instalied injection/withdrawal
system is included with the as-built drawings. The injection/withdrawal system includes an
extraction blower and injection blower that provide the required vacuum and injection air flow.
The mjection blower is a positive displacement blower capable of applying 200 cfm at two and
one-half pounds per square inch (psi). The withdrawal blower is a positive displacement blower
capable of applying a flow of 200 efm at five inches of mercury. A condensate trap has been
included to collect moisture that will be extracted in the off gas. The collected condensate is
pumped to the oilfwater sepamtor for treatment,
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The off gas from the withdrawal blower is directed 1o the air stripper off gas line prior to the in-
line heater of the vapor phase treatment prior to discharging through the common system stack.
This piping configuration is presented in the as-built submittal.
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SECTION 7

INSTRUMENTATION AND PROCESS CONTROL

The remedial system is controlled by an Allen Bradley SLC-5/03 Programmahlc Logic Controller
(PLC) specifically designed for the components of the installed remedial system. The PLC
provides sufficient eomputing power to control the current installed system and potential future
upgrades or additions to the current system. The PLC has the ability to operate the groundwater
recovery and treatment system and the SVE system independently. The PLC has onfoff control
of pumps and blowers and monitors flow mates in the system from a network of sensors. The
instrumentation and process control system of the remedial system includes the following major
COMMPOTCIts:

- SYE System Process Control

. Groundwater Recovery and Treatment System Process Control

Process and Instrumentation Design plans have been included with the as-built drawings
illustrating the various process instrumentation and controls associated with the remedial system.

7.1 SVE Process Control

Instrumentation has been designed with the SVE system o provide onfolT control of all system
components as well as measurement of system parameters. Sensors have been installed to allow
maonitoning of pressure and air flow in the varous vapor lines, The SVE system is controlled
automarically by the same PLC as the groundwater TECOVEry System to provide automatic
shutdown of the entire system under identified fault conditions. The instrumentation design of
the SVE system includes the following major COmponents:

: Air Flow Controls
. Pressure and Vacoum Gauges
= Alr Flow Meters
. Pressure Switches
. Sample Ports
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T.1.1 Air Flow Controls

Air [low control of the SVE system is based upon the initial start-up study findings which has
identified optimum air flow for the system. The optimum air flow for the system was identified
and adjusted manually as necessary hased upon monitoring results.  Individual control of each
SVE vent is adjusted manually as necessary to optimize the system.  Air fow is measured in
each S5VE vent line to allow maximum flexibility operation of the system.

7.1.2 Pressure and Vacuum Gauges

Pressure and vacuum gauges have been installed in appropriate locations to allow adequate
monitoring of the injection and withdrawal system. The gauges are desipned to provide
appropriate measurement of the anticipated pressure and vacuum ranges within each measured
pipeline.

7.1.3  Air Flow Meters

Each injection/withdrawal line contains access ports to allow air flow monitoring. Air velocity
13 manually measured across the pipe. This enables monitoring of all air flow through the SVE
system.

7.14 Pressure Switches

Pressure and vacuum switches have been included in the design o prevent damage 10 treatment
units andfor maintain acceptable system operating conditions.  Pressure switches are located on
lines where the potential for excessive pressure build-up exists. Such a condition indicates a
potential problem that must be addressed by the opemtor.

7.1.5 Sample Ports

Sample ports have been installed in each recovery line and the discharge of the withdrawal
blower. These sample ports are designed 1o allow collection of gas samples [or analysis o
momnitor the overall performance of the SVE system.

7.2 Groundwater Recovery and Treatment System Process Control

The instrumentation for the groundwater recovery and treatment system is controlled and
monitored through the PLC. In case of awtomatic shutdown, the groundwater recovery and

treatment System requires manual restart before operation may resume. The instrumentation of
the sroundwater recovery and treatment svstem includes the following major components:

0 Atr Flow Controls

. Pressure Gauges and Switches
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. Level Switches
= Sampling Ports

7.2.1 Air Flow Controls

Adr flow control of the groundwater recovery and treatment system is applied by the air strpper
blower which pulls air through the air stripper and discharges this air to the in-line heater and
vapor phase activated carbon units.  This blower applies the required flow rate necessary to
volatilize the contaminants in the water stream and the blower has the capacity to discharge the
contaminated air stream through the vapor phase activated carbon units, In addition, the
discharge from the SVE blower is directed to combine with the air stripper off gas prior to
entering the in-line heater and vapor phase activated carbon units. Auromated Mow control check
valves have heen incorporated to prevent potential backflow of these air streams. The FLC
system allows a time delay shutdown of the air stripper blower to ensure proper treatment of the
water flow being processed through the air stripper occurs during any shutdown

7.2.2  Pressure Gauges and Switches

Pressure gauges have been installed on the outlet of every pump in the system. All gauges have
been sized for the appropriate pressure range associated with cach pump.  Pressure switches have
heen installed in tandem, with all pressure gauges. A pressure switch is located immediately
upstream of the liquid phase activated carbon unit and the filtration unit to allow shutdown if
excessive pressure build-up occurs. All pressure switches have been set to an acceptable pressure
in order to protect downstream onits.

7.2.3 Flow Meters

The groundwater recovery and treatment system has been [ully equipped with flow meters. The
flow meters are capable of supplying an electronic signal to the PLC. The PLC then converts
the signal into a flow rate and maintains a totalized fow for that stream.  All flow meters have
been installed in the cormrect housing to ensure accuracy of the flow rate. Totalizers have been
included with all flow meters to allow continuous monitoring of all system flows.

7.24 Level Switches

All tanks and sumps are cquipped with level switches, Three switches have been installed in the
cqualization tank and the effluent holding tank. Thesc switches in cach tank designate low level,
high level and high alarm level. The low and high level switches perform onfoff manipulation
of the downstream pump. The high alarm switch locks out the precedmyg pump or pumps and
signals a fault alarm that shuts down the required components of the system.
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7.2.5 Sampling Ports

Water sampling ports have been installed before and after all treatment units in the gronmdwater
recovery and treatment system.  Air sampling ports have been installed in the vapor phase
treatment system to allow collection of gases, for analysis, 1o monitor the effectiveness of the
syStem.




SECTION 8

REMEDIAL SYSTEM OPERATION

Upon completion of construction of the remedial system, a start-up operation periodd was
conducted to demonstrate consistent conformance with the performance goals of the design. Thas
start-up period was conducted for a total of six months (February - August 1997). Upon
completion of the starup study, continued operation, maintenance, and monitoring (OM&M) of
the remedial system has been performed. This scction presents a summary of the monitoring
performed at start-up to demonstrate the cffectiveness of the Reynolds Can Plant remedial system
as well as the continued operation, maintenance and monitoring requirements.

A complete O&M Plan has been developed and is meluded with this Final Engineering Report
submittal as a scparate stand-alone document. The O&M Plan includes detailed maintenance and
monitoring  procedures and  conforms  with the requirements of the NYSDEC guidance
memorandum [or operation and maintenance programs at remediated sites

A Contingency Plan has been developed and is included with this Final Engincering Report
submittal as a separate stand-alone document. The Contingency Plan outlines the procedures o
be conducted if the remedial system fails to achieve any of the remediation spals of the ROD.

8.1 Groundwater Recovery System

The groundwater recovery system has been installed and is operating at the Reynolds Can Plant
site o mitigate off-site migration of overburden groundwater contamination from the Northern
and Southern Operable Unit groundwater plumes. A discussion of the pertinent operational
requircments, as well as the monitoring activitics conducted during the start-up period and to be
continued during the post start-up period, are presented below.

§.1.1 Recovery System Operation

The basis for construction of the groundwater recovery system is presented in Section 3. As
diseussed, collection of contaminated groundwater in the Northern and Southern Operable Unit
groundwater plumes is effected through continuous pumping of the 13 groundwater recovery
wells (i.e. nine wells in the Northern Operable Unat groundwater plume and four wells in the
Southern Operable Unit groundwater plume).  The recovery wells are comprised of six inch
diameter wells with stainless steel screens and Schedule 80 PVC niser pipes fitted with
submersible pumps. The well pumping rate is maintained through a programmable logic
controller (PLC) that regulates flows from the pumping wells by adjusting the variable speed
pump motors based upon relative groundwater alevations, which are measured via pressure
transducers at the bottom of each recovery well. The groundwater Tecovery system during the
startup period resulted in an average total recovery flow of 64 gpm.
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A summary of the average recovery flows from each recovery well to the treatment system for
the six month start-up perod ix presented in Table 8-1. Appendix C presenis a complete
summary of monthly recovery well flows from each recovery well operated during the startup
period. The PLC system provided totalizer flows for each recovery well allowing continuous
monitoring of flow rates over time.

During the six month startup period, approximately 16 MGD of groundwater was recovered and
treated by the groundwater recovery and treatment system. The average daily flow of the
recovery system over this period was 64 gpm. This average flow is lower than designed due to
lower recovery flow rates realized in individual recovery wells. These reduced flow rates were
indicative of the aquifer characteristics in the area of each recovery well. High variahility was
realized mn the yicld of each recovery well across the site ranging lrom 0.11 gpm to 20.41 gpm.

8.1.2 Recovery System Monitoring

Monitoring of the groundwater recovery system was conducted throughout the startup period 10
evaluate the effectivencss of the system in recovering the contaminated groundwater in the
Northemn and Southern Operable Unit groundwater plumes. Due to the limited operating period
of the recovery system to date, an initial evaluation has been conducted to establish the
effectiveness of the current operating system to recover the contaminant plumes. This evaluation
will continue ongoing throughout the long term operating period as the continued operation of
the recovery system continues to impact overall groundwater quality at the site.

Momitor wells on site and on the City of Fulton property are currently sampled on an alternating
monthly schedule. The data from the analysis of the samples collected at these wells prior to and
during operation of the recovery system will be used to assess the impact to water quality
immediately upgradient of and within the cone of influence of municipal wells M-2/K-2 and K-1.

Sampling at monitor well locations to supplement the Early-Warning Network sampling locations
were performed to monitor the effectiveness of the remedial system. The supplemental monitor
well sampling locations are listed in Table 8-2. The data collected at these wells. in addition to
the Early-Warning Network monitoring well data, was used to assess the effectivencss of the
groundwater recovery system. Water level monitoring at the monitoring and recovery wells, and
recovery well flow rate monitoring, also generated data 1o aid in this assessment.

The sampling and water level monitoring tasks were performed on a {requent basis during the
start-up peniod to allow evaluation of the recovery system’s affect on the contaminated aquifer.
The [requency of the data collection tasks decreased after the stant-up peniod was concluded. The
monitor well locations where water level data were collected are listed in Table 8-3. The
frequency of water level monitoring, the frequency of sampling (during the start-up and post
start-up periods), and the analytical methods are presented in Table 8-4.
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TABLE 8-1
MILLER GROUNDWATER TREATMENT SYSTEM

| WELLID FEBRUARY 1997 TO AUGUST 1997
. HW-1 0.10 gpm
AW-2 20.41 gpm
AW-3 0.26 gpm
HW—4 1.36 gpm
AW-5 2.30 gpm
RW-§& 0.11 gpm
RAW-7 0.62 gpm
RW-8 18.64 gpm
HwW-3 0.75 gpm
RW-10 0.54 gpm
AW-11 1.70 gpm
HW-12 13.92 gpm
RW-13 1.01 gpm

Total Recovered

15,957,500 gallons
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TABLE §8-2

MILLER BREWING COMPANY
REYNOLDS CAN PLANT SITE REMEDIATION

SUPPLEMENTAL MONITOR WELL SAMPLING LOCATIONS
DURING START-UP PERIOD

EVEN MONTHS 0ODD MONTHS
MW-365* MW-32D
MW-371* MW-333
MW-385* MW-35D
MW-475* MW-611*
MW-485* MW-631*

CITY OF FULTON WTF EARLY WARNING MONITOR WELL
SAMPLING LOCATIONS

EVEN MONTHS ODD MONTHS
MW-8I MW-101
MMW-21 MW-13D
MW -G MW-1400
MW-17D MW-15D
MW-311 MW-215
MW-I88 MW-258
MW-311 MW-25D
MW-311 MW-465
MW-531 MW-46D
MW-54]1 MW-49]
MW-36D MW-49D
MW =600 BIW-500
MW-51D MW -601

MOTE: Unless Odherwise desipnated, the samples will be analyred for USEPA Methods 6010602 plus xylenes,

* - USEPA Method 624
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TABLE 8-3

MILLER BREWING COMPANY
WATER LEVEL MONITORING POINTS
FOR EACH RECOVERY WELL

RW-4 T= RW-5

RW-6 & RW-7

MW-375

MW-125

RW-10
MW-215

RW-11

T-2

MW-145

MW-TD MW-115 MW-15 MW-383 MW-65 MW-365
MW-81 MW-11D MW-1D MW-38D MW-61 MW-36D
MW-BD MW-125 MW-25 MW-625 MW-6D MW-475
E MW-16D MW-12D MW-2D MW-635 MW-4E5
MW-17D MW-16D MW-35
MW-19D MW-3D
“ MW-20D MW-45
MW-415 MW-4D
MW-610

RW-12

MW-15D

| MW-371

MW-12D

MW-21D

T-3

MW-14D

MW-511

MW-37D

MW-335

MW-335

MW-34D

MW-185

MW-51D

MW-395

MW-531

mIW-5300

MW-56D

N MW-391

MW-405

rW-545

MW-541

MW-54D
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TABLE 54

MILLER BREWING COMPANY
REYNOLDS CAN PLANT SITE REMEIMATION

GROUNDWATER RECOVERY SYSTEM MONITORING PROGRAM

START-UP PERIOD

Parameter(s)

Frequency

| Water Quality Monitoring

Early Waming Monitoring Wells

EPA Method 601/602, plus
xvlenes

Alternating Monthly (See Table 8-1)

Municipal Wells (E-1, K-2 & M-Z}

EPA Method 5022

Monthly

Supplemental Monitormg Wells

EPA Method 601/602, plus

Alternating Monthly (See Table B-1)

Recovery Wells

| xylencs (all wells) 624 (select
wrils)
Recovery Wells (Except RW-6, EPA Method 601602 plus Bi-weekly
RW-7, RW-§ & RW-9) xylenes
W6 & RwW-7 EPA Method 624, O1l & Grease | Bi-weekly
RW-8 & RW-0 EPA Method 624 Bi-weekly
WTF Infloent & Effluent® EFA Method 502.2 Weakly

Water Level Monitoring

1 Water Level Elevation

Weekly

Monitoring Wells (Sce Table 8-2)

Flow Rate Monitoring

Water Level Elevation

Weekly

Recovery Wells Flow Ratc (gpm} Daily
— == — e
* Effluent monitoring was conducted for 24 consecutive “compliant” weeks as per the substantive

requirements of the SPDES permit
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TABLE 8-4 (Continued)

MILLER BREWING COMPANY
REYNOLDS CAN PLANT SITE REMEDIATION

GROUNDWATER RECOVERY S5YSTEM MONITORING FROGRAM
POST START-UP PERIOD

o Location | Parameter(s) Frequency

Water Quality Monitoring

| Supplemental Monitoring Wells EPA Method a01/602, plus Scrmi-annualby
| xylenes, EPA Method 624 (select
wells), Eh, pH, Temperature,
Turbidity, Specific Conductivity

Recovery Wells (Except RW-6, EFA Method 6017602, plus Sermi-annually
EW-T7, RW-8 & RW-5) xylenes, Eh, pH, Temperature,
Turbidity, Specific Conductivity
EW-6 & RW-7 EPA Method 624, plus xylenes. Eh, | Semi-anmually
pH, Temperature, Turhidity,
I Specific Conductivity
BEw-8 & Rw-9 EPA Method 624, plus xylenes, Eh, | Semi-annualiy

pH, Temperature, Turbidity,
Specific Conductivity

Early Warning Monitoring Wells | EPA Method 601602, phus xylenes | Altemnating Monthly (See Table
B-1]

Municipal Wells (K-1, K-2 & EPA Method 502.2 Meomthly
M-2)

WTF Influent & Effluent® EPA Method 502.2 Monthly

Water Level Monitoring

Early Waming Monitorimg Wells | Water Level Elevation Monthly

Supplemental Momitoring Wells Water Level Elevation Bdomthly

Eecovery Wells Water Level Elewation Monthly

Flow Rate Monitoring I_

Recovery Wells

Flow Rate (gpm) | Deaily

" Efftecnt monitoring was conducted for 24 consecutive "compliant” weeks as per the substantive

requirements of the SPDES permit.
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The samples were analyzed for the paramcters on the USEPA Methods 601/602 lists, plus
xylenes. In addition, select monitoring wells (Table 8-2) were analyzed [or the compounds on
the USEPA Mecthod 624 list due to the potential for ketone compounds to be present
Groundwater flow rates were monitored through the PLC system by metering the discharge lines
from each pumping well. The daily production rates were continuously recorded by the PLC
system.

During the start-up period, groundwater clevations were recorded on a weekly basis at each of
the monitoring well locations identified in Table 8-3 to monitor the transient effects of pumping
and to verify the cffectivencss of the collection system in meeting the performance goals for
drawdown and plume containment. These data was used to conduct capture analysis as part of
this remedial performance evaluations (Section 9). After the start-up period, the water levels are
being collected on a semi-annual basis, and the data will be summanzed as part of the annual
monitonng report to be submitted 1o NYSDEC.

Groundwater sampling during the stan-up period included the collection of the combined
treatment process influcnt.  Additionally, a minimum of one round of samples was also collected
from the discrete pumping wells every two weeks during the start-up period. These samples were
analyzed for the USEPA Methods 601/602 volatile organics, plus xylenes, 1o determine the
relative contribution of each pumping well to the overall VOC loading observed at the influent
of the plant. Samples from recovery wells RW-6, RW-7, RW-8, and RW-9 were also analyzed
for the USEPA Method 624 parameters to provide data on ketones,

After the start-up period, the groundwater monitoring program was modified to include semi-
annual sampling of the designated supplemental monitoring wells on Table 8-2, semi-annual
sampling at each recovery well. and alternating monthly sampling of Early-Waming Network
monitoring wells. Municipal well sampling and City of Fulton WTF influent and effluent
sampling will continue to be performed monthly for the parameters included on the USEPA
Method 502.2 list.

Field parameters were measured by sampling personnel using portable field instruments.  The
remaining parameters were analyzed by an independent, NYSDOH Environmental Laboratory
Approval Program (ELAP) certificd analytical laboratory. Sampling from the recovery wells was
performed by filling laboratory-supplicd bottles at the influent line sample taps. Groundwater
sampling at the monitoring well locations was performed by using dedicated bailers.

Quality Control (QC) samples that were analyzed during each semi-amnual proundwater
monitonng event include:

. Trip Blank

. Method Blank
. Blind Duplicate
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8.2 Groundwater Treatment System

The groundwater treatment system was installed at the Reynolds Can Plano site 10 reduce
contaminant loadings in the collected groundwater to concentrations suitable lor discharge to the
Oswego River. A discussion of the startup study operations as well as the maintenance and
monitoring activities for the system is presented below.

8.2.1 Treatment System Operation

The groundwater treatment system startup study initiated operation on 26 February 1997, The
system was initially started with 11 recovery wells in operation. Recovery wells RW-6 and RW-
7 were not initiated until the oiljwater separator was ready for operation.  The full groumdwater
recovery system was in operation in May 1997, The groundwater recovery system was operated
on a continuous hasis while the groundwater treatment system was initially operated on 2 hatch
hasis due to the reduced recovery flows and then operated continuously upon realization of the
full recovery flow. The average monthly flow through the treatment system was 64 gpm. The
total volume of groundwater treated over the startup study was approximately 16 MGD.

Appendix D presents a summary of groundwater flows recovered and treated over the startup
study.

The groundwater recovery system was shut down on three occasions.  The first shutdown
occurred due to an effluent sample revealing a concentration of MEK above discharge criteria.
The system was restarted once the cause for the exceedance was identified and corrected. An
additional shutdown was realized when an oil and grease result exceeded discharge criteria. This
was realized during startup of the oilfwater separator and was comrected by pumping the oilfwater
separator effluent into a separate holding tank for analysis prior to adding to the total system
influent. Once the oiljwater system was fully operational, the system was operated on a
continuous basis without recumng exceedances,

An additional shutdown was realized in July 1997 due to a power failure at the Miller Brewing
facility. A temporary power supply was obtained from the Reynolds Plant until 2 separatc power
line could be run from the local power company. This system was shutdown for a period from
2 July 1997 through 16 July 1997. Currently the Process Treatment Building is opemating on a
completely scparate direct power supply from the local wility. Power failures refated to the
Miller Brewing Substation will not impact the remedial system in the future.

8.2.2 Treatment System Monitoring

Monitoring of the groundwater treatment system was conducted to demonstrate compliance with
regulatory requirements associated with operation of the system (ie., substantive requirements
of the SPDES permit), to assist in the ongoing evaluation of the effectiveness of the system in
remediating the collected groundwater, and to refine the degrec and [requency of routine
maintenance needs. A log of the pertinent groundwater treatment system operating varables
{¢.g., flow rates, air stripper exhaust pressure, upstream and downstream pressurcs in the filter

Muain|epdecrimiller kesbullnrpr 33



carbon beds, and other general phservations) was developed during the start-

vessels and activated : sta
ile in the Process Treatment Building throughout the remediation

up period and 15 maintained on realr : _
period.  System operating varables are recorded in this log on a daily hasis.

Treatment system performance has been demonstrated through the collectiom and apalysis of
samples at varlous locations within the process train. A summary of the treatment SyStem
monitoring program is presented in Table 8-5. During initial startup, the treatment system Wias
operated on a batch hasis to demonstrate that the treatment system effluent complied with the
substantive requirements of the SPDES permit. The system ~ffluent tank allowed sampling and
analysis of the treated effluent prior to initial discharge Lo the Oswego River. Earth Tech utilized
expedited tumaround of these initial samples to confirm the effectiveness of the treatment system
and compliance with the substantive requirements of the SPDES permut.

During the first two weeks of start-up, daily samples for Method 624 VOCs, plus x ylenes, were
collected at the influent of the system 10 provide information on the treatment system influent
quality and to allow for a comparison with the system effluent. Samples for iron, Manganese,
and hardness were also collected during this period. After the initial startup, the influent sample
collection frequency was reduced to woekly events untl the starl-up demonstration period was
complete, VOC samples were also collected from the stripper effluent and the final process
efflucnt line during the start-up period at the same frequency as the process influent sampling to
monitor the VOC removal cfficiency of the air stripper and liquid-phase activated carbon,
respectively, Samples from the oilfwater scparator effluent were also collected and analyzed for
vil and grease during the separate stari-up of this treatment unit.

As per the substantive requircments of the SPDES permit, 24 weekly samples of the efflucnt
were collected. Following the 24 weekly samples, a monthly sampling of the treatment system
effluent was performed to demonstrate compliance with the substantive requirements of the
SPDES permit. Monthly sampling for VOCs at the influent of the treatment process Was also
conducted to provide an ongoing evaluation of the effectiveness of the system.

Due to the reduced loadings to the vapor phase activated carbon units, collection of air emission
samples was based upon calculated breakthrough of the carhon units. A mass balance
calculation, using du s s fuflucnt concentrations minua the sffluent ronceniTations. was used
to cstimate the YOC loading to the vapor phase activated carbon. At 80 percent of the estimated

mczﬂmnm . capaw:it:,-, monthly samples of the vapor phase activated carbon effluent were collected

reakthrough was observed. When the primary activated carbon wmit is exhausted, the
sr:mndl :F vapor phase carbon unit will be utilized and the primary activated carbon unit will be
replaced.

Affter the start-up period, the monthly water samples collected from the stripper effluent and final
pmc:;s:s_::l"ﬂumt were used to determine when the liquid-phase activated carbon is nearin
{;:T]':.m;stilnn (based on loading calculations). During the startup study, the air stripper eﬁ']u::ngr
}nﬂn!;'[th' revealed essentially 100% removal of VOCs through the stnpper; therefore, an ongoing
oring program was not required for the liquid phase activated carbon units Ilit,!r'ing this %
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TABLE 8-5
MILLER BREWING COMPANY
REYNOLDS CAN PLANT SITE REMEDIATION

| TREATMENT SYSTEM MONI TORING PROGRAM

START-UP PERIOD
Monitoring Activity Parameter
Groundwater Sampling System Influent [rom Daily until
Manpanese sequestering
Hardness agent
| EFA Method 624 VOCs, dosage was
plus xylenes optimized
| Oil and Grease
| Stripper Effluent EPA Method 624 VOCs, Daily*
plus xvlcnes
| Final effluemt EPA Method 624 VOCs, Danly=*
plus xylenes
Oil & Grease
[ Iron
Copper
| Zing
pH
Temperature
| Turbidity
Eh
Specific Conductivity
Alr Monitoring Between Primary and EPA Method 601/602 Based upon
Secondary Units plus xylenes loading
Vapor Phase Syitem calculations
n_ Discharpe
—

" = Reduced to weekly after first two wieeks,
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TABLE 3-5 (Continued)

MILLER BEEWING COMPANY
REYNOLDS CAN PLANT SITE REMEDIATION

TREATMENT SYSTEM MONITORING PROGRAM

POST START-UP
Monitoring Activity Parameter Frequency
Groundwater Sampling | System Influent EPA Method 624 Maonthly
VOCs, plus xylenes
i Stripper Effluent EPA Method 624 Maonthly
VOCs, plus xylenes
Final Efflusnt® EFPA Method 624 Monthly
YOCs, plus xylenes
Onl & Grease

% 24 weekly samples were collected to confirm compliance with the substantive

requirements of the SPDES Perrnit.
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period.  Ajr momtoring of the treated discharge was conducted during the start-up period o
demonsirate compliance with the cmissions limits.  This Monitoning program consisted of
collection of of) fgas samples from the stil vapor extraction system, stripper offiras and the vapor
phase activated carbon system. Samples were collected using tedlar bags and forwarded to an
analytical laboratory for analysis,

All samples collected across the treatment system were collected as single grah samples from
sample ports on the dppropriate process lines or tanks. Sampling was conducted in a manner
such that the collected samples will be representative ol normal treatment PTOCEss operation. Al
samples were analyzed by a New York State Department of Health ELAP-centified laboratory.
Table 8-6 identifies the parameters, methods, methad references, detection limies., holding times,
preservatives, and container specifications for analysis of the treatment s¥stem samples,

83 Soil Vapor Extraction System

The =il vapor extraction (SVE} system was installed at the Reynolds Can Plant site to remediate
overburden soils beneath the southem portion of the Can Plant building (i.e.. the Southern
Operable Unit soils) to below the sojl cleanup goals. A description of the Operation,
maintenance, and monitoring for the SVE System 1s presented below,

8.3.1 SVE System Operation

required vacuum to the subsurface soils. Pumping wells RW-6 and RW-7 are duai purpose wells,
serving as hoth vacuum extraction and groundwater recovery wells, Withdrawn air is pulled
through the airfwater knock-out tank and directed to the vapor phase treatment system,

8.3.2 SVE System Maintenance

SVE system maintenance consists of routine maintenance of the airfwater separator discharge
pump and the blower in accordance with the manufacturer's recommendations. Perindic cleaning
of the aigfwater separator tank, particularly the entrainment separator, was necessary to remove
scale build-up. In addition, the exit piping from the airfwater stparator tank was disconnected
and the entrainment SEmator examined on a monthly basis. Vacuum and sample ports are
routinely checked to make sure they are free of din andjor scale, and cleaned or replaced as
necessary. Any vacuum leaks in exposed portions ol the system are repaired as soon as they are
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rates from each wellhead, the applied vacuum at each wellhead and prezometer, and the vacuom
and flow rate across the blower will be established during the start-up period and is maintained
on file in the treatment building throughout the operating life of the SVE system. The operating
variables are recorded on a daily basis and whenever samples are collected. A summary of the
SVE system monitoring program is presented in Table 8-7.

During the first week of SVE system start-up, individual vapor samples were collected from the
well heads at RW-6 and RW-7 and analyzed for USEPA Methods 601/602 VOCs. plus xylencs,
al a mimimum of once per day during the first week of start-up.  The degree of vacuum was
adjusted during start-up by regulating the bleed valve until the SVE s vstem 18 optimized (i.e., the
point at which maximum VOC removals and maximum vacuum at the well heads is achieved at
the lowest vacuum applicd at the blower). After the first week of start-up, air samples were
collected from each wellhead and analyzed for the same VOCs included above on a weekly basiz
for the remainder of the start-up period. These samples were extracted from the sample ports
using tedlar bags and will be colleeted in duplicate. These satmples were analyzed at an off-site
New York State Department of Health ELAP-certified laboratory for VOC analyses in accordance
with USEPA Method TO-14.

After the start-up period, tedlar bags samples were collected from the wellhead and on a monthly
basis and analyzed for the Method 601/602 VOCs, plus xylenes, in accordance with USEPA
Method TO-14.  This provided an indication of the degree to which the soils have been
remediated as well as a means for monitoring loadings to the vapor phase treatment system. SVE
system operating variables are recorded on a daily basis,

8.4 Hazardous Waste Residuals

Groundwater treatment operations may generate hazardous waste residuals as a result of the
separation processes incorporated in the treatment system and regular maintenance operations.
These potentially may included:

siltsfsludges from filters:

pre-filtration system components;

oilfsludge from the oiljwater separator; and

. disposable personal protective equipment such as gloves, tyvek, etc..
The wastes generated at the site were stored in 55-gallon drums inside the treatment building
prior to off-site disposal. These activities complied with applicable State and Federal regulations

conceming permitting, accumulation, recordkeeping and reponting for small quantity generators

(S0QGs).
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Monitoring Activity
Startup:

Air Sampling and Analysis with
On-Site GC

SVE SYSTEM MONITORING PROGRAM

TAELE §-7

MILLER BREWING COMPANY

REYNOLDS CAN PLANT SITE REMEDIATION

‘ Locations Parameter Frequency

SVE well heads See Note 1 | Daily for first week

Extraction Blower Discharge | Sec Note | Daily for first week

|| Air Sampling with Tedlar Bags

Past Stari-Up:

Alr Sampling with Tedlar Bags

SYE well heads See Note 1 | Weekdy

Extraction Blower Discharge | See Note | Weekly

SVE well heads See Note 1 | Monthly

Extraction Blower Discharge | See Note | | Monthly

Note 1 - Method 601/602 VOCs

. plus xylenes
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8.4.1  Accumulation and Storage

Any hazardous wastes generated from the treatment process are stored within the confines of the
treatment building, which is designed to provide adequate secondary containment in the event
of a leak or tank/drum rupture, Additionally, the specific labelling and storage requiretnents for
the hazardous waste containers, as well as the minimum preparedness and prevention measures
were used to address contingency situations relative to the hazardous waste.

8.4.2 Recordkeeping and Reporting

Complete recordkeeping and reporting requirements relative 1o the rreatment facility, including
manifesting and labelling waste shipments and preparation of annual generators reports are
monitored at the teatment facility, The annual generators report (6NYCRR Pant 372.2 (e)(2)
present an inventory of the types and quantities of hazardous wastes relcased from the facility
and are required by March 1st of the following calendar year. Waste manifests are also
completed for each shipment of hazardous waste sent off-site, and the appropriatc copies are
distributed.  Signed copies are retained at the tacility for a minimum of three years after
shipment.  Prior to shipment, a waste profile for cach waste type 15 obtained, Each
containerfdrum is labelled in accordance with 1U.S. Department of Transportation (UUSDOT) and
NYSDEC requirements and so certified on the manifest form.
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SECTION 9
REMEDIAL SYSTEM PERFORMANCE

This section deseribes the overall remedial system performance during the six month startup
period. Based upon the monitoring data collected during the startup study as described in Section
B, the remedial system’s overall ability to recover and treat site contaminants is discussed.

9.1 Groundwater Recovery System

Earth Tech installed and operated 13 recovery wells across the site to recover the contaminants
of concemn identificd in the Reynolds Can plant aquifer. Earth Tech monitored groundwater
recovery flow and concentrations of contaminants over the 6 month startup period from each
recovery well and the cqualization tank of the treatment system. Table 9-1 presents the
groundwater monitoring results for each of the recovery wells over the startup period. The initial
sample results presented in this table were collected during initial recovery well development.
These results were used to confirm the expected type and concentrations of contaminants from
each recovery well. Based upon these initial results, it was determined that the originally
designed groumdwater treatment system was capable of treating the recovery well constituents o
the required effluent quality. The monitoring resnlts from the recovery wells provide insight into
the types and concentrations of contaminants being recovered from each individual recovery well.
The data also presents any vanations in recovery well concentrations over the startup period.

Earth Tech developed plots of concentrations aver time for cach of the recovery wells. These
plots are included in Appendix E. These plots provide any indication of the fluctuations in
contaminant concentrations over time since startup of the groundwater recovery system.

Table 9-2 presents a summary of the average coneentrations of contaminants (ug/L) and mass
loadings (lbs/day) of volatile organics recovered in each recovery well over the six month startup
period. These concentrations and loadings indicate the types and levels of contaminants being
recovered by each recovery well in each Operable Unit. The twa recovery wells with the greatest
yield, recovery wells RW-2 and RW-13, are recovering the greatest mass of contaminants.

The main contaminant recovered by the recovery well system was 1,1, 1-uichlorocthane (TCA).
Other contaminants recovered from the aquifer included tetrachloroethene (PCE), eis-12-
dichloroethene (cis-1,2-DCE), 1,1-dichlorocthene (1,1-DCE) and 1.1 -dichloroethane (1,1-DCA).
TCA, PCE and cis-1,2 DCE were the primary contaminants recovered from the Northem
Opcrable Unit and TCA, cis-1,2 DCE and oil and srease were the primary contaminants
recovered from the Southern Operable unit. These recovered contaminants are consistent with
the documented contaminants delineated during the RI/FS and addressed in the Remedial Design.
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9.2 Recovery Well Performance

The objective of the groundwater recovery system is to result in continued protection of the City
of Fulton municipal supply wells while recovering the contaminated groundwater plumes
effectively. Groundwater modelling conducted during the remedial design phase indicated that
continuous operation of 13 recovery wells at the Reyvnolds Can Plant will result in hydraulic
control and capture of the identified groundwater contaminant plumes.

Aquifer parameters, including temperature, pH, Fh, and wrbidity, were measured regularly in
recovery wells during the 6-month startup period. The measurements are included as Appendix
F. Measured pH in the recovery wells ranged from approximately 6.5 to 8.0, Eh was usually
negative, indicating reducing geochemical conditions. Turbidity was less than | NTU in most
measurements, which indicates very clear water with minimal siltation was being recovered. The
turbidity results indicate that proper techniques were utilized during recovery well installation and
development that avoided the silt generation that plagued the three pre-existing recovery wells.

During the RIJFS groundwater modelling was performed with 2 wtal assumed recavery well flow
rate of 123 gallons per minute (gpm). To date, the system has averaged approximately 64 .
Pumping rates achieved to date were significantly less than the modelled mte at six PeCOVEry
wells (RW-1, RW-6, RW-7, RW-9, RW-10, and RW-11). The differences between achicved
pump rate and modelled pump rate are attributed to local varations in transmissivity.

Transmissivity differences across the site are partially due to large variations in the thickness of
the productive zones above till across the site. Previous investigations demonstrated that the
depth to till mereases from 20 w 23 feet in the vicinity of MW-5 east of the Revnolds Plant to
83 to 90 feet in the vicinity of RW-2 near the center of the property; however, the depth to till
decreases west of RW-2, and is as shallow as 40 feet in the vicinity of RW-10 along the border
of the Taylor Property (the so-called "ill ridge”). In addition, during the soil horing program
performed to determine screen length and slot size for the recovery wells, the thickness of the
productive zones above till was less than 5 feet at PHRW1I (the horing advanced along the
Taylor Property) and more than 15 feet at PHRW2 (the boring advanced near RW-2).

Groundwater elevations of select monitor wells were collected throughout the start-up period.
Two complete rounds of water elevations of recovery wells and accessible monitor wells were
collected in July 1997, one during a system shutdown and one during normal operation. Tables
of water level elevations are included as Appendix G.

Capture was qualitatively assessed by comparison of groundwater contour maps of natural
conditions and under pumping conditions, Contour maps for shallow and deep monitor wells
from data collected on 10 July 1997 (during a system shutdown) are presented as Figures 9-1 and
9-2, respectively. Contour maps for shallow and deep monitor wells from data collected on 23
July 1997 {one week after resuming normal operation) are presented as Figures 9-3 and 9-4,
respectively.
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Under natural conditions, groundwater flow 15 generally from northeast to southwest, with a
mound observed in shallow wells near the center of the property. The mound is probably a
function of less permeable sediments in this portion of the property. Groundwater contours
generated during non-pumping conditions are similar to maps generated during the RIFS.

Under pumping conditions, increased drawdown east of the mound created a water table
depression. In addition, depressions were observed around cach of the recovery wells, indicating
local control over portions of the groundwater plume.

In addition, the extent of capture was guantitatively determined at each recovery well based upon
pump rates achieved since system initiation and transmissivity determined at each recovery well.
Transmissivity was determined at recovery wells wiilizing distance-drawdown analysis. At
recovery wells where results of distance-drawdown analysis were not valid, whether due to
msufficient numbers of nearby monitor wells (RW-11) or due to interference from nearhy
recovery wells (RW-1 and RW-9), the transmissivity was assumed to be the same as nearby
recovery wells with similar sustained pumping rates. The distance-drawdown analysis is included
as Appendix H.

Numerical analysis (Grubb') was utilized 10 determine capture from each recovery well, Grubb
utilized the concept of discharge potential to determine the limits of capture (including the
stagnation point downgradient and the dividing streamline sidegradient and uperadient) in
aguifers based upon transmissivity, natural hydraulic gradient and pump rate. Natural hydraulic
gradient was calculated for the site based upon groundwater contours generated when the system
was not operating (10 July 1997). Pump rate was well-specific, based upon pump rates generally
achieved since system initiation. Results of the Grubb analysis are included in Appendix L
Plotted capture zones, superimposed on contour maps, are included as Figures 9-5 and 9-6 for
shallow and deep monitor wells, respectively.

The calculated capture zones were modified to consider site-specific features such as the pond
andd drainage ditch. Analysis of groundwater elevations at monitor well clusters near the pond
revealed several wells (such as MW-268 and MW-26D) with downward hydranlic gradients,
indicating that the pond may be a source of sroundwater recharge. Even though the well cluster
nearest to the pond (MW-605, MW-601, and MW-60D} does not exhibit this gradient. indicating
that the pond is not a source of groundwater recharge, a conscrvative capture analvsis would be
to assume that neither RW-1 nor RW-13 capture extends upgradient of the ditch.

In addition, the capture analysis for recovery well RW-2 indicates that upgradient capture extends
northeast to include areas that may be captured by recovery wells RW-3, RW-4, and RW-5.
Since the water captured by these wells is not available for recovery well RW-2, it is likely that
sidegradient capture of RW-2 must increase to recover the lost volume of groundwater. A

conservative capture analysis would be to strictly utlize the capture caleulations and not assume

Grubb, Analytical Moded lor Estmation of Steady-State Capiure Zones of Pumpug
Wells in Confined and Uneonfmed Aquifers, Groeeduwarer, Volome 31, Mumber 1, 1993,
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that enhanced capture Is occurring.

Review of the plots indicates that capture zones from recovery wells RW-2 and RW-8 parially
overlap, providing control of the sources of the Northern Operable Unit and Southern Operable
Unit plumes. The capture zones of recovery wells RW-10, RW-11, and RW-12 do not over: ap,
indicating that these wells do not form a barrier to off site migration in the vicinity of the Tavlor
property. It should be noted that concentrations of VOCs in monitor wells sampled on the Taylor
property have declined since system initiation (Section 9.4.3), indicating that the capture analysis
is more conservative than actual site conditions. The plots indicate that RW-1 and RW-13
caplure includes most wells immediately west of the drainage ditch; however, the capture zone
may not include monitor well MW-13D, a sentinel well tested during odd months with detectable
concentrations of PCE and 1,1,1-TCA.

Review of the plots indicates good correspondence with modelling performed during the
Remedial Design phase indicating hydraulic control, especially for the Northem and Southern
Operable Unit recovery wells. Modelling performed during the Remedial Design indicated
overlapping capture along the wdge of the Taylor Propeny; recovery achieved to date on the
Taylor Property does not match the modelled recovery. However, initial groundwater monitoring
of supplemental monitor wells downgradient of recovery wells RW-10, RW-11 and RW-12 has
indicated improvement in groundwater quality (Section 9.5) implying hydraulic control in this
arca. Additional monitoring of this area is required to establish if hydraulic control is being
attained.

9.3 Groundwater Treatment System

Treatment system samples were collected according 1o the monitoring schedule deseribed in
Section . Samples were collected from the combined recovered sroundwater from all thirteen
recovery wells, This influent stream also included the effluent from the oilfwater separator [or
recovery wells RW-6 and RW-7 which was pre-treated for oil and grease removal before being
pumped to the equalization tank of the treatment system.

The oilfwater separator was initiated during startup to provide removal of 0il and grease. Based
upon hench-scale testing, the pH of the influent from RW-6 and RW-7 was adjusted to 3.5 pHU
with sulfuric acid resulting in optimum release of any emulsified oils. The influent stream is
then directed to a coalescing plate separator to remove the insoluble oils. The effluent from the
oilfwater separator is then newtralized with sodium hydroxide and pumped into the egualization
tank for further treatment.

9.3.1. OilfWater Separator

Table 9-3 presents a summary of the samples collected during startup of the oiljwater separator.
Dunng initial startap of the oilfwater separator, problems were encountered relative to recovery
of the resultant ¢ils in the influent. Separate storage tanks were acquired and the effluent from
the scparator was pumped into these tanks prior to combining with the recovery well flows. This
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allowed the separator startup procedurcs to be conducted without the potential for permit
exceedances, Once the oilfwater separator was operated on a continoous hasis, the removal
cfficiencies increased resulting in il removal to the required criteria (<15 mg/L).

932 Treatment System Influent

Table 9-4 presents a summary of the treatment system influent monitoring results during the
startup study. These results present the types and concentrations of contaminants being pumped
through the treatment system. Table 9-4 also presents a summary of the inorganic constituents
present in the recovered groundwater. During the design phase there was concemn relative to
carbonate and iron bactena fouling in the treatment system. Earth Tech initially operated the
system without the addition of seguestering agent. Due o buildup of scaling in the air stipper
and activated carbon umits, scquestermg agent was iniroduced to the system to prevent this
scaling problem. The addition of sequestering agent effectively reduced the scaling problem.

Table 9-5 presents a summary of the average concentrations of contaminants and mass loadings
present in the influent to the groundwater treatment system. The average loading to the treatment
system ol total VOCs was approximately 0.5 Ibs per day. The total VOCs recovered for the
aquifer over the startup study was approximately 84.5 lbs with the primary contaminants
recoverad being TCA and PCE. Other VOCs recovered included cis-1,2-DCE, 1.1-DCE and 1,1-
DCA. It should be noted that TCE was not detected in the influent to the treatment system over
the startup period. TCE was detected at low concentrations in recovery wells RW-3, RW-4 and
RW-5. The concentrations of contaminants and loadings to the realment syslem were
significantly lower than designed due to reduced recovery well flow rates.

No sigmificant silt or suspended solids concentrations were realized at the influent to the
treatment system. Any (ines being recovered have been effectively removed by the pre-filtration
system. The pre-filtration systemn is currently using 25 micron and 10 micron filters in series.
These [ilters have elTectively removed fines from interfering with the treatment system, These
filters are regularly replaced as a standard maintenance procedure.

9.3.3 Air Stripper Effluent

Table 9-6 presents a summary of the air stripper eflluent sample results, These results indicate
that the air stripper is effectively volatilizing all of the contaminants being recovered into the
vapor phase for treatment by the vapor phase activated carbon treatinent system. The air stripper
is essentially providing greater than 99% removal of the detected contaminants in the inlfuent
stream.

934 Final Effluent

Table 9-7 presents a summary of the final effluent sample results collected over the six month

startup study penod. Effluent samples collected over the six month penod showed compliance
with the substantive requirements of the SPDES permit with minor exceedances. These initial
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TABLE 9-5

MILLER BREWING COMPANY
SUMMARY OF INFLUENT CHARACTERISITCS

Average Flow — &4 apm

PARAMETER INFLUENT INFLUENT
, | CONCENTRATION®* LOADINGS |
| _| (ugiL) (bs/day) |
Methylene Chloride <40 N <0.0307
1,1—Dichloroethylene A 70 B5] 0.0653]
1,1~ Dichloroethane = 181 0.0138|
' 1,1,1—Trichioroethane ! = S 02590
| Trichloroethylene =20 <0.0154
Tetrachlorosthylene 148 0,1138|
_cis—1,2—Dichloroethylena 45 | 0.0345 |
Tolugne <20 <0.0154
Ethylbenzene <20 <0.0154
Total Xylenes <20 <0.0154
1.2=Dichloroethane | - <z - <0.0154
trans—1,2—Dichloroethylene =20 <0.0154]
Carbon Tetrachloride <20 <0.0154
Dibromochloromethane <20 <0.0154
'Aceftone . <40 <0.0307]
'Methyl Iscbuty Ketone (MIBK) <20 <0.0154
| Methyl Ethyl Ketone (MEK) <40 <0.0307
'Chloroform <20 c:ﬂ.lfﬁ._ﬁ_{-?
Vinyl Chloride <20 =0.0154
| Trichlorodiflucromethans <20  =0.0154
1,1,2—Trichloroethane <20  <0.0154
Benzene <20 <0.0154
'Bromedichloromethane <20 <0.0154
| 1,2-Dichloropropane <20 <0.0154
| Total VOGCs 833 ~ 0.4865

* — average influent concentration over startup study.
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exceedances were anributed to MEK which was identified in the treatment system due to glue
used in repairing PVIC piping. These exceedances were corrected by flushing any lines which
were subjected to the glue. An oil and grease exceedance vccurred during initial startup of the
oilwater separator. This was corrected once the oilfwater separator was operating on o
continuous basis. One MEK concentration was realized on 11 August 1997, however, a second
vial collected during this period was analyzed and did net confirm the result. It was determined
that the detected concentration was due to laboratory contamination and not associated with the
actual concentration in the effluent of the system.

The groundwater treatment system is elfectively treating the recovered contaminants from the
recovery wells. The air stripper is cssentially transferring all of the volatile organics present in
the influent stream into the vapor phase. Therefore, the liquid phase activated carbon units are
cssentially acting as polishing units to ensure compliance with effluent criteria,

Table 9-8 presents a summary of the average influent and effluent concentrations of the treatment
system over the startup study compared to the substantive requirements of the SPDES Permit.
The treatment system has demonstrated effective treatment of the recovered contaminants to the
substantive requirements of the SPDES Permat.

The groundwater treatment system cffectively treated the contaminants being recovered by the
recovery well system. During initial operation of the UST recovery system, elevated
concentrations of acetone were identified to be present in this recovery stream. The resultant
flow recovered from this system was staged in separate storage tanks until analysis could be
conducted. Based upon the characterization analysis, it was established that the UST recovery
system water could be pumped into the equalization tank at a reduced [low rate without adversely
impacting the treatment system.

The current groundwater treatment system does not have the capabilities to treat the elevated
ketone concentrations detected in the UST recovery system at the initially observed flow rates
{rom this system (10-15 gpm). Additional characterization and evaluation including the potential
need for an alternative treatment system for this segregated recovery stream is currently being
conducted.

As per the substantive requirements of the SPDES permit, Earth Tech collected 24 consecutive
weekly elfluent samples from the treatment system. These effluent analytical results revealed
compliance with the SPDES permit.  The effluent sampling program was reduced to monthly
sampling on 24 Sepiember 1997,

935 Vapor Phase Treatment

Due to the reduced loadings present in the influent stream to the groundwater treatment system,
vapor phase momitoring of the vapor phase treatment system was conducted based upon
calculated loadings to the carbon units. During initial startup of the SVE system, air samples
were collected from the SVE off gas and the vapor phase treatment system discharge for
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laboratory analysis. During initial startup of the groundwater recovery and trearment system, an
additional air sample was collected from the vapor phase carbon treatment system discharge.
Both of these air samples revealed non-detectable concentrations confirming effective vapor phase
treafment.

Based upon the observed loadings to the vapor phase treatment system, the garbon vendor was
contacted to establish the approximate operating period for anticipated breakthrough of the initial
vapor phase activated carbon unit. Based upon the detected concentrations in the influent it was
determined that cis-1.2-DCE will be the compound with inirial breakthrough. Based upon the
calculated loading of this compound to the system, breakihrough of the initial activated carbon
unit was anticipated to be realized in approximately 9 months of current operation. Earth Tech
initiated vapor phase sampling events in September 1997.

Due to the high air flow rates and the low mass of contarmminants, Earth Tech used an alternative
method of sample collection. A specified volume of air was pumped through an absorbent tube
for volatile organics analysis. The adsorbent media was extracted and analyzed for volanle
organics using Method 8260. This method provided a lower method detection limit and better
quantification of the concentration of contaminants in the air stream. Samples were collected
from the influent to the vapor phase activated carbon system, between the two vapor phase
activated carbon units in series and the vapor phase activated carbon system discharge. The
analvtical results from these samples revealed no detectable concentrations of contaminants at the
vapor phase activated carbon system discharge and a low detectable concentration of cis-1,2-DCE
herween the activated carbon units. Mo other compounds were detected above the method
detection limit between the activated carbon units. Based upon the low concentration of cis-1,2-
DCE, an additional vapor phase sampling event was conducted in October 1997, Additional
sample volume was collected to allow a better quantification of breakthrough. Based upon this
result, activated carbon change out will be made when the primary unit is exhausted, This
sampling methodology will be wsed for long term evaluation of the activated carbon units. Table
9-9 presents the vapor phase sampling results for September 1997 and October 1997,

In addition, the low concentrations of volatile organics in the vapor phase discharge are currently
being evaluated using NYSDEC air modelling techniques to establish if the activated carbon
treatment is required under current operating conditions. The vapor phase activated carbon
systemn will remain in operation until the final evaluation is completed. Monthly sampling of the
vapor phase system will be continue to verify required treatment.

9.4  Soil Vapor Extraction System

The SVE system was initiated prior to startup of the groundwater recovery and treatment system.
The SVE system was operated continuously from 11 November 1996 to 3 June 1997, The SVE
system was shutdown in June 1997 due to reduced VOO concentrations in the recovered offgas
and problems encountered with the starup operation of recovery wells RW-6 and RW-7. The
applied vacuum 1o these dual extraction wells interfered with the water elevation pressure
transducers controlling the variable speed recovery pumps. In order to allow operation of
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recovery wells RW-6 and RW-7, the S3VE system was shutdown. Currently, this operation
problem is being corrected to allow dual operation of these recovery wells. The SVE system will
he restaried concurrent with operation of the UST recovery system. The UST recovery sysiem
operation will dewater this area and expose 2dditional contaminated soils [or remediation by the
SVE systenn. The SVE system will be monitored closely during startup to establish enhanced
—emoval rates due to the operation of the UST recovery sysicm.

A summary of the SVE system operating parameters and air sampling results over the startup
study are included as Appendix G. During the startup study, VOC concentrations were detccted
primarily in three SVE wells: RW-7. SVE-1 and SVE-4. The highest concentrations of VOC
were detected in RW-7. Compounds detected in BRW.-7 included 1,1-DCA, 1.2-DCA, 1.1-DCE,
¢-1.2-DCE and TCA. Air samples collected from SVE-4 contained concentrations of TCA from
November 26, 1996 w0 December 24, 1996, and ¢-1.2-DCE on December 17, 1996. Air samples
collected from SVE-1 contained concentrations of TCA from December 10, 1996 1o December
17, 1996, and ¢-1,2-DCE on December 10, 1996.

VOO concentrations declined to below detection limits in all wells by Aprl 2, 1997, with the
exception of RW-7. TCA concentrations were approximately 0.05 mg/m” (0.0091 ppm) on April
2. 1997. This concentration has been relatively constant since December 31, 1996, indicating a
continuing source of TCA within the influence of RW-T.

Following startup and operation of the UST pumping system, the SVE system will be restarted
1o treat areas dewatered by the UST recovery system. It is cxpected that the SVE system will
operate approximately 6 months following starmup of the UST recovery system. Once offgas
concentrations have declined to asymptotic levels, the system will be shut down for 1 month, to
allow the =oil atmosphere to come to equilibrium with any contaminants in dead end pores of
areas not within the influence of the SVE system. The system will then be restaried, and air
samples will be collected and analyzed. [f VOC concentrations are below detectable levels, then
a soil horing program will be conducted to verify treatment of the vadose soils. 11 concentrations
are detectable, then the system will continue to operate.

0.5 Groundwater Quality

sMonitor wells on site and on the City of Fulton property are currently sampled on an altemating
monthly schedule (the Early-Waming Network) and a semi-annual schedule {supplementary
wells). The total network includes plume and downgradient wells from the Northern Operable
Unit, source and plume wells from the Southern Operable Unit, wells on and ncar the Taylor
property, and wells upgradient of the City of Fulton Well Field.

Early-Waming Metwork monitoring well results and concentration plots over time since
November 1994 arc included as Appendix 1. Figures 9-7 through 9-12 present the monitor well
analytical tesults on a site plan for the six months since startup of the groundwater recovery
syslen.
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951 Monitor Well Network - Northern Operable Unit

Early-Warning Network momtor wells located at the Northemn Operable Unit include monitor
wells MW-81, MW-8D, MW-17D, MW-388, MW-51L, MW-51D, MW-36D, and MW-6ID.
Supplemental monitor wells sampled semi-annually in the Northemn Operable Unit include
monitor wells MW-625 and MW-635. All of thesc monitor wells are within or downgradient
of the contaminant plume, and none of the monitor wells are within the source arca of the
Northern Operable Unit.  All of the listed monitor wells except for MW-311 and MW-6215
historically exhibited significant concentrations of TCA, 1,1-DCA, PCE, TCE, 1.1-DCE, andfor
¢ig-1.2-DCE during the monitoring program. Concentrations of these VOCs have historically
exceeded concentrations in downgradient municipal wells K-2 and M-2. The concentration plots
over time provided in Appendix [ should be referenced during the lollowing discussions of
comcentration trends.

The majority of monitor wells in this area have historically shown decreasing total VOC
concentrations since the initiation of monitoring in 1994. This indicates that there is no continual
source of groundwater contamination in the Northern Operable Unit.

Monitor wells MW-81 and MW-8D are located within the capture zome of Tecovery well RW-13.
This monitor well cluster has shown significant decreases in total VOC concentrations since the
imitation of groundwater monitoring. Omce the groundwater recovery sysiem was operational,
monitor well MW-81 has shown an increase in total VOC concentrations from 15 ug/L to 50
ug/L. This increase indicates that the groundwater recovery system may be drawing down higher
contaminants from the shallow zone and surrounding arca into the influcnce of this recovery well.
Total VOC concentrations in MW-8D have remained consistent with concentrations {230 ugfL)
prior to initiation of the groundwater recovery SYSem.

Manitor well MW-17D which is located downgradient of RW-1 and upgradient of RW-12 has
shown a significant decrease in total VOO concentrations since initiation of monitoring {115 ug/L
to 20 ug/L). Since startup of the groundwater recovery system, total VOC concentrations have
remained consistent in this monitor well.

Monitor well MW-388 is located at the northem boundary of the Northern Operable Unil. It
should be noted that monitor well MW-388 is located within the capture zone of recovery well
RW-4, The main contaminants of concem in this monitor well are PCE and TCE.
Concentrations of total YOCs have shown a decrcase since the initiation of monitoring {1,390
ug/L to 1,280 ugjL). Since initiation of the groundwater recovery system, a decrcase has been
realized in total VOO concentration from 1,280 ug/L to 1,000 ug/L.

Momitor wells MW-511 and MW-51D from a monitor well cluster located north of RW-13 within
the calculated capture zone of RW-13, MW-511 has shown non-detectable concentrations of total
Vs since the initiation of monitoring. Monitor well MW-31D has revealed low concentrations
of Total VOCs (2.4 ug/L to 7 ug/L) with TCA being the prominent contaminant of concern. The
TCA concentrations increased slightly since the implementation of monitoring. Since initiation
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of the groundwater recovery system total VOC concentrations have remained consistent (8 ug/L).

Monitor well MW-36D is located immediately north of RW-13 within the calculated capture zone
of RW-13. Groundwater monitoring at MW-56D has revealed slowly increasing concentrations
since the initiation of groundwater monitoring with a peak total VOC concentration of
approximately 2,900 ug/L in February 1997. Since initiation of the groundwater recovery system,
MW -56D's total VOO concentration has significantly decreased to approximately 250 ug/L. This
menitor well is within the capture zone of recovery well RW-13. Groundwater monitoring has
indicated that the groundwater recovery system has significantly impacted groundwater quality
in the area of MW-56D.

Monitor well MW-61D is located south of RW-1 and upgradient of recovery wells RW-10, RW-
11 and RW-12 near the southem boundary of the Morthern Operable Unit.  Groundwater
monitoring conducted at MW-61D has shown the primary contaminant of concern in this monitor
well is PCE at concentrations ranging from 635 ug/L to 100 ug/lL. Since initiation of the
groundwater recovery system, PCE concentrations in MW-61D have shown a decrzase to 33 ug/L
in August 1997, Monitor well MW-61D is located downgradient of the overlapping capture
zones of recovery wells RW-2, RW-9 and RW-8, This decreasing concentration indicates that
the capture zone is having a positive impact 1o downgradient groundwater guality in this area.
Additional groundwater monitoring will be required to confirm this trend,

Insufficient sampling rounds have been collected to determine trends for monitor wells MW-625
and MW-635. However, the initiate sampling of MW-638 in March 1997 revealed no detectable
concentrations, In September 1997, significant concentrations of 1,1-DCA, 1.1-DCE, cis-1.2-
DCE. PCE, TCA and TCE were detected in this well. Additional monitoring in this arca will
be required to cvaluate this increase in VOC concentration.

Additional monitoring will be necessary to determine whether concentrations in downgradient
monitor wells such as MW-13D will decline in response to improvements in groundwater quality
near recovery well RW-13 (monitor wells MW-81, MW-BD, and MW-56D).

0,52 Monitor Well Network - Southern Operable Unit

Early-Warming MNetwork monitor wells located at the Southem Operable Unit include momnitor
wells MW-531 and MW-541D. Supplemental monitor wells sampled semi-annually on the
Southern Operable Unit include monitor wells MW-365, MW-37I, MW-475, and MW-4R5.
Monitor wells MW-365 and MW-371 are within the contaminant plume, monitor wells MW-331
and MW-541 are downgradient of the contaminant plume, and monitor wells MW-475 and MW-
488 are within the source area of the Southern Operable Unit. All of the listed monitor wells
except for MW-475, MW-531, and MW-541 have exhibited significant concentrations of 1,1,1-
TCA. 1,1-DCA, 1.1-DCE, cis-1,2-DCE, andjor vinyl chlonide. Concentrations of these VOCs
have historically exceeded concentrations in downgradient municipal wells K-2 and M-2;
however, the results of Early-Warmning monitoring (non-detectable concentrations in monitor well
MW-531 and low concentrations in monitor well MW-541) indicate insufficient migration of
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contaminants from this unit to impact the City of Fulton wells.

Insufficient sampling rounds have been collected 1o determine trends for monitor wells MW-36L
MW-175, MW-478, and MW-485. VOCs have not heen detected in monitor well MW-331 since
November 1994, Concentrations of total VOCs have decreased in monitor well MW-541 from
approximately 12 ug/L in November 1994 to approximately 2 ug/L in February 1997, just before
system initiation. Since initiation of the groundwater recovery system, Total VOC concentrations
have subsequently declined to non-detectable levels. Initial results of sampling al monitor well
MW-531 indicate limited migration of contaminants emanating from the Southern Operable Unit.

Additional monitoring will be necessary to establish the full impact to the Southemn Operable
Unit contaminant plume.

9.53 Monitor Well Network - Taylor Property

Early-Warning Network monitor wells located on the Taylor Property include MW-14D and MW-
215, Supplemental monitor wells sampled semi-annually on the Taylor Property include MW-
32D, MW-338, and MW-35D. Al of the listed monitor wells have exhibited significant
soncentrations of TCA, 1,1-DCA. PCE, 1,1-DCE, and cig-1,2-DCE. Concentrations of these
VOCs have historically exceeded concentrations in downgradient municipal wells K-2 and M-2.

Monitor well MW-14D is located immediately north of recovery well RW-12 within the
calculated capture zone of this recovery well. Groundwater monitoring conducted at MW-14D
has shown historical increases in total VOO concentrations since the initiation of groundwater
monitoring with TCA and PCE being the primary contaminants of concern. Since initiation of
the groundwater recovery system, total VOC concentrations have decreased significantly from
450 ug/L to 80 ug/L. This indicates that recoviry well RW-12 is positively impacting
groundwater quality in the area of MW-14D.

Manitor well MW-215 is located immediately east of recovery well RW-10. Groundwater
monitoring at MW-218 has historically shown an increase in total VOO concentrations.  Since
initiation of the groundwater recovery system, wtal VOO concentrations have significantly
decreased from 300 ug/L to 60 ug/L. This indicates that the groundwater capmure zone created
by recovery well RW-10 1s impacting groundwater guality in the arca of MW-215.

In addition. the concentrations of VOCs in the supplemental monitor wells, MW-32D, MW-335
and MW-35D, have also declined during the September 1997 sampling cvent (after several
months of system operation) compared to the March 1997 sampling round (after weeks of system
operation). These monitor wells are located downgradient of recovery wells RW-10, RW-11 and
RW-12 on the Taylor property. Further monitoring will determine whether concentrations of
VOCs in the muonicipal wells K-2 and M-2 will decline in response to attenuation of VOO
concenirations on the Taylor property.
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9.5.4 Monitor Well Network - City of Fulton Well Field

Early-Waming Network monitor wells dircctly upgradient of the City of Fulton Well Field
include MW-9D, MW-10I, MW-13D, MW-15D, MW-255, MW-25D, MW-311, MW-465, MW-
46D, MW-491, MW-49D, MW-501. MW-60L, and MW-60D. Except for sporadic detections of
low concentrations of methylene chloride, a common laboratory artifact, the following Early-
Warning Network monitoring wells upgradient of the City of Fulton Well Field have had no
detections of VOCs since November 1994: MW-0D, MW-10I, MW-465, MW-46D, MW-49L
MW-49D, MW-501, MW-60L, and MW-60D. These wells are upgradient of the KI1/M1
municipal well cluster. No YVOCs have been detected in monitor well MW-311, located within
the capture zone of municipal wells K-2 and M-2. The only monitor wells on the Early-Warning
Network directly upgradient of the Well Ficld are monitor wells MW-13D, MW-15D, MW-255,
MW-25D. and the wells located on the Taylor Property discussed above.

Concentrations of VOCs in monitor well MW-13D, including TCA. 1,1-DCA, 1,1-DCE, and cis-
1 2-DCE. have increased since November 1994, Up 1o 280 ug/L of total VOCs have been
detected in this well during recent months, compared to 60 to 65 ug/l when the monitonng
program was initiated. The concentrations declined slightly in September 1997 when compared
to July 1997; however, further monitoring will be necessary 1O determine if a trend of declining
concentrations is occurnng at this well.

Low concentrations of TCA, ranging from non-detect 1o a peak concentration of 3.8 ug/L, have
heen detected in monitor well MW-15D, located sidegradient to MW-13D. Concentrations
increased just before system initiation, and have declined to non-detect after system initiation.

Low concentrations of 1,1-DCA, ranging from non-detect to a peak concentration of 4.0 ug/L,
have been detected in monitor well MW-235 and low concentrations of 1,1,1-TCA, ranging from
non-detect to a peak concentration of 4.2 ug/L, have been detected in monitor well MW-25D.
The peak concentrations are less than concentrations typically observed in the downgradient
municipal supply wells K-2 and M-2. Due to the lower concentrations in these monitor wells,
it is possible that the source of VOCs in the municipal well field is not associated with
contaminants identified in monitor wells MW-255 and MW-25D or with wells directly upgradicent
of these wells {Le., MW-13D).

Additional monitoring of these downgradient monitor wells will be necessary 1o establish overall

impact of the groundwater recovery and lreatment system on the downgradient migration of
contaminants.

9,55 Summary of Groundwater Quality Monitoring
Review of the overall groundwater monitoring results revealed that initiation of the groundwater
recovery system has positively impacted the majorty of the monitor wells in the current

milm."llt::rrhm program. There is significant impact obscrved in monitor wells that are located
within the calculated capture zones of specific recovery wells. Other monitor wells that are
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located downgradient of recovery well capture zones have also shown improved groundwater
quality. Since the groundwater recovery and treatment system has only been in operation for a
six. month period it is not possible to draw conclusions based upon these initial trends.
Additional monitoring will be required to confirm the overall impact to site groundwater quality,
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SECTION 10

CONCLUSIONS

The remedial action identified in the ROD has been implemented under the Order of Consent
between Miller Brewing and the NYSDEC. The selected remedial system has been constructed
in accordance with the NYSDEC-approved Remedial Design.  Any modifications to the
Depanment-approved remedial design required 1o be incorporated into the construction of the
syslem were approved by NYSDEC pror to implementation and are identified in this Final
Engincering Report,

Based upon the evaluation of data collected during the startup study of the constructed remedial
system, the following conclusions are presented:

The z0il vapor extraction system effectively removed volatile organics from the
unsaturated zone in the Southern Operable Unit during the startup study.
Continued operation of the SVE system is required once the UST recovery system
is fully operational.

The groundwater recovery system effectively recovered volatile organic
contaminants from the impacted aquifer. During the startup study approximately
84.3 lbs of Total VOCs were recovered from the aguifer. The groundwater
recovery system is recovering groundwater at a decreased total flow than designed
due to inherent aquifer characteristics.

The groundwater recovery system is impacting groundwater flow direction at the
site. Capture zone analysis indicates that hydraulic control of the aquifer is being
realized in the Northem Operable Unit source arca and Southern Operable Unit
source arca. Capture zone analysis indicates that hydraulic control has not been
fully realized in the arca of the Taylor Property monitor well network.

The groundwater treatment system effectively treated the recovered groundwater
from the recovery well network. The groundwater treatment system effectively
removed greater than 99% of contaminants to the required substantive
requircments of the SPDES Permit.

The wvapor phase treatment system effectvely removed the volatilized
contaminants from the off gas of the air stopper to required emission criteria.

The recovered perched groundwater from the UST recovery system was identified
to have characteristics not amenable 1o treatment with the current groundwater
treatment system. Additional characterization and evaluation of the UST recovery
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perched groundwater must be conducted to determine the appropriate treatment of
this contaminated stream.

Groundwater monitoring results indicate that implementation of the groundwater
recovery system has positively impacted groundwater quality in arcas of the
contaminant plume throughout the site. The monitoring program indicates
decreasing trends in contaminant concentrations in monitor wells within the decp
zone influenced by recovery well capture. In addition, shallow and deep monitor
wells located downgradient of recovery wells RW-10, RW-11 and RW-12 have
shown decreased comaminant concentrations over fime since initiation of the
groundwater recovery system. Although hydraulic control has not been attained
in this area, the improving downgradient groundwater quality indicates that a
positive impact to the aquifer is occurring.

Additional groundwater monitoring and evaluation of groundwater flow direction
under pumping conditions is required to fully assess the impact of the groundwater
recovery and treatment system on the site aquifer and the control of off site
migration of contaminants,

firps 72




SECTION 11

RECOMMENDATIONS

Based upon the conclusions presented in this Final Engincenng Report, the following
recommendations are presented:

Upon initiation of the UST recovery system on a continuous basis, the SVE
system will be operated for a 6 month period to further remediate contaminants
present i the Southern Operable Unit. At the end of the 6 month period an
evaluation of the overall cffectiveness of the system to remediate the contaminated
s0il present in this area will be conducted and the results submitted to NYSDEC
for concurrence.

An evaluation of the recovered water from the UST recovery system is required
0 establish the amenability of this stream to the groundwater treatment system.
The UST recovery system must be characterized for sustainable [low and
contaminant characteristics for long term operation.  This evaluation is currently
being conducted and the results and proposed actions will be presented upon
completion of this evaluation.

In order to fully evaluate the curment groundwater recovery and treatment systemn’s
ability to control the potential migration of contaminants, an additional 6 month
evaluation period is proposed with a modificd monitoring program to provide the
required data to assess recovery and control of the contaminant plumes. At the
end of the & month perdod, an annual repont will be submitted providing a
summary of the data collected during the cvaluation period and present
conclusions relative to the effective hydraulic control and recovery of
contaminants. [f the evaluation indicates that the current groundwater recovery
system is not effectively controlling off site migration of contaminants, a proposal
detatling the comective measures to attain the required hydraulic control and
recovery of contaminants will be submitted for approval.

The following medified monitoring program is proposed for post startup operation.  Upon
completion of this monitoring program an annual report will be submitted summarizing the
results of the monitoring program.

The current Early-Wamming monitoring and supplemental well sampling schedule will continue
with the following modifications:

L,



Site Groundwater Flow Direction

A complete round of groundwater elevations from all site monitor wells and recovery wells will

be collected on a semi-annual basis 1o allow evaluation of overall site eroundwater flow direction
under pumping conditions,

Northern Operable Unit

The current monitoring program docs not include sampling of monitor wells within the Northern
Operable Unit source area: all of the wells are within or downgradient of the contaminant plume.
It is proposed that menitor wells MW-25, MW-3D, and MW-16D, the wells with the highest
historical concentrations of contaminants, be added to the monitonng program 1o assess impact
to the source arca. These wells will be sampled semi-annually for EPA 624 plus xylene.

Groundwater sampling at MW-6235 has revealed no detectable VOCs., This monitor well will
serve as a sentinel well confirming that recovery well RW-4 is effectively capturing contaminants
in the northern edge of the Northern Operable Unit contaminant plume. Thercfore, sampling of
monitor well MW-628 will be modified to a bimonthly hasis.

Southern Operable Unit

No modifications are proposed for this monitoring program.
Taylor Property Monitor Well Network

MNo moedifications are proposed for this monitoring program.
City of Fulton Well Ficld

Monitor wells MW-465, MW-46D, MW-49I, MW-49D, and MW-501, located upgradicnt of
municipal wells K1 and M1, have been sampled bi-monthly since November 1994, Except for
laboratory contaminants, VOCs have not been detected in these monitor wells. This data
indicates that the source of VOCs in the referenced municipal wells is not related to these
monitor wells; therefore, these wells are not Early-Warning wells for the K1/M1 well system.

It is proposed that the monitoring program he reduced in these wells from bi-monthly to semi-
annually,

Maonitor wells MW-60T and MW-60D, located at the northern edge of the former Miller property,
have been sampled bi-monthly since November 1994, Except for laboratory contaminants, VOCs
have not been detected in these wells. Based upon groundwater flow direction, these monitor
wells do not appear to lie in the migration path of the Northemn Operable Unit, Tt is proposed
that monitoring of these wells be terminated.
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Monitor well MW-311, located within the caplure zong of municipal wells K2 and M2, has been
sampled bi-monthly since November 1994, VOCs have not been detected in this well, Based
upon groundwater flow direction, this well is not located in the migration path from the Taylor
Propenty and the municipal wells. It is proposed that bi-monthly monitoring of this well be
terminated and sampling of monitor well MW-28] be initiated on a bi-monthly basis to more
accurately evaluate groundwater guality in the capture zone of these mmpacted municipal wells,

Tables 11-1 and 11-2 present the modified groundwater monitonng program proposed for

implementation.  This modified monitoring progrm will be implemented upon receipt of
approval from NYSDEC.

WFante o ghitinc o i s Dol ol |



ﬂ TABLE 11-1 =

MILLER BREWING COMPANY
REYNOLDS CAN PLANT SITE REMEDIATION

SUPPLEMENTAL MONITOR WELL SAMPLING LOCATIONS

APRIL & OCTOBER MARCH & SEPTEMBER

I MW-368* MW-I5% MW-32D MW-465
MW.371* MW-3D* MW-335 MW-26D
MW-385* MW-16D* MW-35D MW-449]
MW-478% MW-631* MW-49D
MW-485* MW.501

CITY OF FULTON WTF EARLY WARNING MONITOR WELL SAMPLING
LOCATIONS

i_E‘u-"EN MONTHS ODD MONTHS
MW-BI MW-511 MW-101 MW-215
MW-8D MW-51D MW-13D MW.255
MW-9D MW-53] MW-14D MW-25D
MW-1TD MW-541 MW-15D MW-62T*
MW-2E] MW-56D
MW-388 MW-s1D

MUTE: Unless otherwese desipnated, the samples will be analyzed for EFA Methods 6010602 plus zyvlenes.

¥ - EPA Method 624 plus xvlenes
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TABLE 11-2

| MILLER BREWING COMPANY
REYNOLDS CAN PLANT SITE REMEDIATION

GROUNDWATER RECOVERY SYSTEM MONITORING PROGRAM
MODIFIED POST START-UP PERIOD

Parameter(s) Frequency

| Water Quality Monitoring

Supplemental Monitoring Wells EPA Method 601602, plos Semi-annually
xvlenes, EPA Method 624 (zelect
wells), Eh, pH, Temperature,
Turbidity, Specific Conductivity

Recovery Wells (Excepr RW.-4, EPA Method 601/602, plus Semi-anmually
BW-7, BW-5 & EW-9 xylenes, Eh, pH, Temperature,
Turbidity, Specific Conductivity
IH“""EJ & RW-7 EPA Method 624, plus xyleres, Eh. | Semi-annually |
pH, Temperature, Turbidity,
Specific Conductivity
RW-5 & RW-9 EPA Method 624, plus xylenes, Eh, | Semi-anmually

pH, Temperature, Turhidity,
Specific Conductvity

Early Waming Monitoring Wells | EPA Method 6017602, plus xvlenes | Alternating Monthlv {Sec Tahble
1 ] E J

B-1)
Municipal Wells (K-1, K-2 & EPA Method 5022 Monthly
h-27
WTE Influent & Efflucm EFPA Method 502.2 Muomthly

Water Level Monitoring

Early Warning Monitoring Wells | Water Level Elevation Monthly
Suppicmental Monitoring Walls Water Level Elevation Monthly
Recovery Wells Water Level Elcvation Monthly
All Site Monitor Wells and Water Level Elevations Semi-annual
Recovery Wells
Flow Eate Monitoring
Recovery Wells Flow Rate {zpm) Daily

- — —— ——
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