GZA

| Geobnvirommenral, Inc.

January 12, 2007
File No. 32795 08¢

Ms. Terry Simpson

Principal Environmental Scienlist

Office of Waler Resources

Rhode Island Department of Environmental Management
235 Promenade Street

Providence, Rhode Island 02908

Re: Response lo RIDEM's May 12, 2006 comments on RIBS Proposal
Charbert, Division of NTA Corp.

Dear Ms. Simpson;

i ll':-""dw'v' On behalf of Charben, Division of NFA Carp., GZA GeoLnvironmental, Inc, (GZA), is pleased 1o
flhaiglo 10 provide these responses to the Rhode Island Department of Environmental Management's (RIDEM)
B hadde sl May 12, 2006 comments on Charbert’s April 14, 2006 proposal to construct tapid infiltration beds
02903 (RIBs) for the disposal of process wastewater at Charbert's facility in Richmand. Rhode Island, As

first discussed at our meeting of March 23, 2006, Charbert’s proposal seeks to construct two rapid
s nfiltration beds (RIBs) now so that it can elose out and restore the hold ing pond (Lagoon No. 4, and
so that Charbert will be able to more aggressively manage water levels in the existing lagoons while
Charbert works to complete ity evaluation of a wastewater treatment alternaljves,

As set forth in its April 14, 2006, proposal, Charbert plans {o construct the two south RIBs
(designated Area 1 on Figure 2) and use these RIBs to discharpe waler from Lagoon No. 3. When
these south RIBS are operational, Charbert will then restore that portion of Lagoon No. 4 that lics
within the 200-foot riverbank waetland. The remaining RIBs would then be constructed as part of
Charberl’s implementation of its full wastewater treatment system, after rcociving all RIDEM
appravals,

This proposed sequential construction of the RIBs, ie., constructing the south RIBs now and the
remaining RIBs when the evaluation of the wastewater treatment options is completed, will allow
Charbert to maintain the existing Lagoons at a lower elevation and restore that potion of Lagoon No.
4 located in the 200-foot riverbank wetland. These propased actions would greatly reduce the risk of
a release of water from the Lagoons causcd by high surface waler elevations, high ground water
elevations and seasonal intense rain events.

We have set out each of RIDEM's comments below by number, followed by Charbert’s response,
GENERAL COMMENTS:

RIDEM’S Comment No, 1

‘The last suntence, bottom of pape 1 states “These proposed RIBs are a part of the wastewater
treatment aplions Charbert is currently evaluating and would be used for disposal of treated
wastewater when the treamment plant is constructed.” As discussed in the Mareh 23, 2006 mecling
between representatives of Charbert and its consultant GZA and Acheron, and the Department, it is

the Department’s understanding 1hat the two proposed RIBs are part of a longterm plan for
wastewaler lreatment and disposal that includes the creation of a wastewater treatment plant and a
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larger series of RiBs, Please provide as much detail as possible with regards (o the completion, and
how the two proposed RIBs fit into the plan.

Response to Comment No. 1

Charbert has spent significant time and resources since July 2004 (o evaluate long-term indusrial
wastewater treatment and disposal options.  The objective of this evaluation is (© have a lreatment
method with a minimum potential to generate odors and that also provides an aceeplable quality
effluent with the petential to reuse some portion of the treated water.

Charbert has operated and evaluated two treatment options to determine their feasibility for
Charbert’s wastewater, Each are discussed below,

Activate Sludge Pilot Plant

The aclivaled sludge pilol plant has been in operation since June 2005, and was able to
produce an acceptable effuent during February and March of 2006, After many trials, we found that
the activated sludge plant was able to effectively treat the wastewater once a 12-day equalization tank
was used. This large equalization tank was successful in providing a buffer between the activated
sludge and the weekly changes that occur in the wastewater characteristics, However, the dala [rom
the pilol plant indicated that a full-scale treatment plant based on that data was not cost effective. The
influent rale inte the aclivaled sludge pilot plant was slowly increased over a period of weeks to
evaluate the ability to treat the industrial waslewaler with a shorter residence time in the aeration
tank. A shorter residence time would result in a more cost effective treatment plant.

The activated sludge pilot plant has only been able to treat the wastewater to acceptable
levels for o few days at a time at higher flow rates before being upset and suffering a significant
reduction in treatment level, During the evaluation of the pilot plant to determine the cause of these
upsets water samples from the equalization tank were collected and tested for BOD. These data
indicated that natural occwring bacteria had seeded the equalization tank and these bacleria were
reducing the BOD level to a point that the activated sludge pilot plant did not have cnough food (0
sustain the needed mass of bacteria to effectively treat the wastewater. In addition, the weekly 24-
hour composile wastewater sampling results indicated a significant change in the BOD and COL in
the wastewater.

These observed fluctuation in the characteristics of the wastewater had an adverse impact on
both the activated sludge pilot plant and the biological activity in the equalization tank. These
fluctuations resulted in a much reduced (reatment level in both the activated sludge plant and the
equalization tanlk.

The available data from the activated sludge treatment plant indicates that it would he
unlikely that a Tull scale activated sludge treatment plant would be able to treat the wastewater to-an
acceptable level given the corrent Nuetuations in the characteristics of the wastewater and the strong
likely hood that bacteria in the equalization tank would consume BOD resulting in a stress to the
activated sludge plant.

The activated sludge pilot plant is still running while Charbert undertakes a review of the
amount and types of chemicals wsed in the dye and finishing processes to determine their
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compalibility 1o hiological treatment.  Charbert is evaluating the cause in the fluctuations in the
wastewater characteristics and the ability 10 decrease the size of the equalization tank. More
consistent wastewater characteristics should help in the performance of an activated shudge treatment
plant and a smaller equalization tank should reduce the abilily of bacieria 1o reduce the BOD for the
activated sludge plant,

Acraled Ponds

Charbert started a second pilot plant, simulating aerated ponds, in May 2006, Charbert
decided to start an aerated pond pilot in part due (o the inability (v maintain the activated sludge pilot
plant at an acceptable treatment level, and afier reviewing data comparing the wastewater quality in
Lagoon No. 3 compared o Lagoon No. 1.

This wastewater quality monitoring data from Lagoon No.3 showed that a signilicant level of
treatment is occurring as the wastewater is moved sequentially from Lagoon No. | to Lagoon No. 3.
The residence time for the wastewater to move through the three lagoons is estimated to be about 30
days. The aerated pond pilot plant mimics the current lagoon system holding time of 30 days but
with a higher dissolved oxvpen level, Pased an the data a higher dissolved oxygen level should
resull in an increase in the level of treatment of the wastewater and produce a better quality effluent.
However, due to the long retention time required for this type of treatment method, data from this
piiat plant requires longer to gather,

The acrated pond treatment method is currently producing a good quality effluent and has nol
sulfered from the frequent upsets that the activated sludge pilot plant has expericneesd.  This is
encouraging and Charbert is continuing with the evaluation of this treatment method,

As set forth in detail in its September 6, 2005, Wastewater Alternatives Report, whichever treatment
method is used. Charbert will also need a method for the disposal of the treated wastewater, That
reporl deseribed Charbert’s evaluation of both surface water discharges, and surface disposal through
a series of rapid infiltration basins or RIBs, and proposed the RIBS as its preferred disposal method,

After an extensive geologic and hydropeologic evaluation of the subsurface conditions in the areas
around the existing Tagoons it has been decided that RIBs would be used for future disposal of
freated wastewater,

R1Bs are constructed by first removing the topsoil and subsoil in the area of the RIB. The area is then
graded flat and level using clean sand. A distribulion pipe is installed usually in the eenter of RIB for
discharge of the trealed wastewater, The arca of the RIB i3 then enclosed by a low berm usually
about 18 1o 24 inches high 1o protect the sand surface from blowing leaves and people from walking
or driving on the sand surface.

Treated wastewater is intermittently pumping inlo the RIB where il soaks into the ground. The RIBs
are not designed to hold standing water like a lagoon but simply to hold the water within the RIB area
while the waler soaks inlo the pround. In this way the RIBs spend most of the time in a dry condition
with the exception of the time it takes to pump water into the RID,
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As the water migrates or percolates through the underlying sand, additional treatment occurs that
removes suspended solids and further lowers the BOD and suspended solids in the treated
wastewaler,

The RIBs disposal method is a common element 1o all of the treatment options being evaluated at
Charbert. The RIBs would be constructed around the perimeter of the existing lagoons as presented
on Figures | and 2.

The desipn of the treatment plant witl oceur after the evaluation ol the pilot treatment plants is
complete. The best estimate at this time is that the aerated pond pilot plant will have to run through
the winter to detennine if the cold weather will have any sipnificant impact on the level of treatment.
During this time Charbert will continue 1o investigate the cause of the fluctuations in the wastewatcr
characteristics that are believed Lo be responsible for the upsets in the activated sludge pilot plant and
the ability 1o decrease the size of the equalization tank, A smaller equalization lank would reduce the
polential for significant pretreatment o ocour in the equalization tank, which the pilot plant
evaluation indicates has a large detrimental impact on the ability of the activated sludge treatment
plant to operate effectively.

RIDEM'S Comment No. 2

To date the Department has received three varying proposals for the installation of Rapid Infiltration
Reds (RIBs) to be used for the discharge of process wastewater at the Charbert Facility, The first
proposal, “Dackground Information, Modification of UIC Order of Approval, Charbert Facility,
Richmond, Rhode Island™, dated January 21, 2005 proposed the installation of four RIBs (cach 50 ft
X 150 00X 4 i deep for atotal of 30,000 ") to be installed side by side south of existing lagoon #3.
Additionally. the four proposed Rils were to be used for lemporary storage of treated wastewater
during the cold winter months, when the cold temperatures might result in less effective infiltration of
wastewater through the RIBs.

The second proposal, “Hydrogeologic Study, Charbert Facility, Alton, Rhode Island” dated March
21, 2006 proposed the installation of three RIBs (Area 1, 300 fi X 80 fi, south of lagoon #3; Area 2,
600 f X 40 ft, west of the lagoons; and Area 3, 250 fi X 50 fi, east of the lagoons, for a total of
60,500 ft'), Additionally, it was recommended that lagoon #3 be kept available for backup and
additional infiltration capacily.

The third and most recent proposal, “Proposal to Construct a Rapid Infiliration Bed for the Disposal
of Process Wastewater, Charbert Division of NFA Corp., Allon, Rhode Island”, dated April 14, 2006
proposes the installation of two RIBs south of lagnon #3 (each 2 ft deep with a total leaching area of
65,000 square feet) and the continued utilization of lagoons #1, 2 and #3. Please explain why the
design of the RTBs has changed frequently over the past 15 months? Why has the most recent design
been chasen? What advantages does the most recent design have over its predecessors? Why is the
plan now to keep all three current lagoons active?

Response 1o Conment Now 2
The final proposed primary and reserve RID areas are shown on the attached fpures. They have been

eonfigured based on the Hydrologic Study completed by GZA in March 2006 and discussions with
facility personnel regarding patential future operation changes at the facility, This configuration is
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casentially the same as the second proposal with areas of the third proposal included as reserve area.
"The first proposal (January 21, 2005) was a preliminary document prepared o facilitate discussions
with RIDEM and the treatment plant designers and was developed prior to the detailed hydrologic
study, The current proposal, reflected in the attachud figures, represents the best use of the higher
capacity leaching areas identified in the March 2006 Hydrologic Study and provides Charbert wilh
flexibility 1o expund the dispoesal arcas,

This proposal also allows Charbert the ability to permanently restore that portion of Lagoon 4 within
the 200-foot wetland buffer to an upland wetland, It also gives Charburt the ability to more
effectively manage wastewater during periods of significant rainfall and seasonal high groundwater
using the RIB disposal technology which will be incorporated into the final wastewater treatment
system design.

RIDEM’S Co.nment Ne. 3

Please provide two updated sile plans. The first site plan should be similar to Figure No. 4 submitted
with the March 21, 2006 “Hydropeologic Study”, but must also include: the two RIBs proposed in the
April 14, 2006 proposal, seasonal high groundwater table, groundwater flow direction and existing and
proposed contows, The second site plan should show the entire Charbert properly including tacility
buildings, process well, public well, all on and off sitc monitoring wells, existing lagoons and
temporary holding pond, proposed RIBs, an-sitc 1SDS, groundwater flow, abutting roadways, private
residences south of Church Sireel, private residence drinking water well locations, and Wood and
Pawcatuck Rivers.

Response to Comment No. 3

The two requested sile plans arc attached and designated Figures | and 2. The primary {designaicd
Arcas | thru 1) and reserve (designated as Reserve Infiltration Areas) RIB arcas have been
reconfipured as described in our response to Comment #2, above.

RIDEM'S Comment No, 4

Provide the expected peak ground water mound elevation beneath each of the two RIBs based an the
estimated discharge rate of 1.% gallons per day per square foot of area.

Response to Comment No. 4

The final proposed primary RIB configuration and associated site grading is shown on Figure 2,
attached. 'The proposed area is consistent with the areas evalualed as part of our March 2006
Hydrologic Study Report, The anticipated maximum daily loading to Area 1 is 120,000 gallons per
day (gpd) and will result in a maximum groundwater mound of 10.5 feet beneath the center of the
area (maximum mound clevation of 61.5). Mare detail is provided in Section 5 of the March 2006
Hydralogic Study Report.

Note, the Hydrologic Study Report demonsiraled that Arca 1 had & capacity greater than 5 gallons per
day per square foot (1.e., 120,000 ppd over the 24,000 ft* arca). At this time Charbert is requesting to
apply only 45,000 {0 50,000 ppd to Area 1, or a loading rate of approximately 2 ppd/ft*, which will
result in a signiticantly lower mound.
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Additional reserve and expansion arcas to the south, west, and east of the Jagoons are also shown on
Figure 2. These areas may be developed pending facility wastewaler disposal needs.

RIDEM'S Comment No. §

What if any, are the anticipated impacts to water quality of the Wood and Pawuatuck Rivers from use
of the proposed RIBs.

Response to Conmment No. 5

The three exigting waste water disposal lagoons (i.c., Lagoons 1 thru 3) have been in operation since
the Tate 1970s and receive untreated wastewaler, so treating this untreated wastewater would improve
the water quality. A study of water quality of the Wood and Paweutuck Rivers was completed by
Microinorganics, Inc, of Narragansell, Rhode Island in January of 2005 on behalt of GZA, That
study (copy attached) cvaluated river water quality at locations on the Wood Kiver (the primary
receptor of groundwater from the area of the existing lagoons as well as the proposed RIBs) both
upstream and dewnstream of the Charbert facility and lagoons. Based on our evaluation of the
analytical results, there is no significant difTerence in surface water quality between the upstream and
downstream samples. As such, for the metals evaluated (chremium, lead, copper, nickel and zinc),
the facility is not having a measurable impact on water quality in the Wouod River.

Table 1 provides a summary of quarterly groundwater monitoring in the vicinity ol the active
lagoons, conducted as part of the UIC Consent Order in 2006, ‘These results support these findings
and shaw that neither metals nor vulatile organics are detected at concentrations ahove applicable GA
Groundwater Objectives. Nuote the two wells in closest proximily (v Lagoon No. 2 have show
chromium al concentrations above the Preventalive Action Limits (PALs) but below the GA
Groundwater Objective.

Table 2 provides a summary of bascline groundwater characterization testing for a broad range of
constituents in a shallow and deep well cluster installed immediately downgradient of the proposes
Area | RIB. This testing yiclded non-detectable results for VOCs, semi-volatile organics, and [he
majorily of th target inorganics. Only chromium (8.0 pg/l), nitrate (580 pgfl), ammonia (2,300 10
6,400 ppd) and total petroleum hydrocarbons (630 w 4,600 pg/l) were detected, and all at
concentrations below applicable regulatory riteria. Monitaring well locations are show on Figures |
and 2.

As discussed above, Charhert intends to discharge water from Lagoon No. 3 into the RIBs because
analytical data indicates that the water in Lagoon No. 3 has a higher quality effluent than that
currently being introduced to the groundwatcr aquifer through Lagoon Nos. 1 and 2. Alsa, refer to
respanse to Comment 6 for a discussion of our evaluation of the mobilily of chromium at the
Charbert facility.

Bascd on the existing monitoring data and information presented, GZA believes thal there will not be
any deleterious impacts to the water quality of the Wood or Paweatuck Rivers from the future
operation of the RIBs assuming they are constructed and operated as propuscd.
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RIDEM'S Comment No. 6
Provide a proposal (o address the elevated chromium levels found in the pumphouse elTTuent.
Response to Comment No, 6

The chromium concentration in the effluent from the pump house is approximately 0.2 mg/l,
predominately in trivalent form. To address twreatment of chromium, GZA conducted a literature
review on the mobility of chromium in groundwater. The sources examined by GZA generally
agreed that trivalent chromivm is essenlially immobile in soils, in particular vnder reducing
conditions with pH below 7. due to sorption and precipitation processes.  Trivalent chromium
mobility is also a function of the aquifers oxidation reduction potential (ORP), with reducing
conditions resulting in reduced mobility. The literature also indicates that under reducing conditions
hexavalent chromium is permanently reduced to trivalent chromium. (Fetter 1999; Fruchter et al
2000; Nikolaidis et al 1994; Palmer and Puls 1994; Smith et al 1995; Stepniewska et al 2004; Stewert
et al 2003).  These references also indicale thal desorplion of chromium is very slow and the
solubility of precipitates very Jow, limiting the potential of trivalent chromium eaching out from seils
after precipitation {Davis et al 1993; Oakley and Korte 1996).

Groundwater moniloring results from Chabert show pll levels to be below 7, and show highly
nepative oxidation-reduction potential (ORP) levels in the vicinity of the lagoons. Negative ORP
levels indicate reducing conditions.  This shows, based on GZAs literature review, that subsweface
conditions at Chabert render chromium in the discharged wastewater essentially immobile. Also,
subsurface conditions at Chabert will tend to reduce highly toxic hexavalent chromium, if present.
into fess toxie and less mobile trivalent chromium. In addition, the risk of chromium leaching from
soil a1 Chabert in the future is minimal,

Chromium testing from Chabert supports limited chromium transport.  Detects of chromium in
groundwater at Chabert are limited to wells within approximately 000 ft of the lagoons, in the
direction of groundwaler flow and have never exceeded Federal Safe Drinking Water Act MCLs.
GZA conducted a three year mass balance of chromium, provided in Table 3. The mass balance
shows approximately 70% of the chromium mass discharged from the pump house is retained in the
first 2 feet of soil used as the lagoon filter media. In a three vear period a relatively small amount of
chromium is discharged from the pump house, approximately 400 pounds,

That buing said, all of the wastewaler lreatmenl oplions being evaluated at Charbert are expected 1o
result in some degree of chiromium removal, which would kwser the clfuent concentration of
chromium to groundwater.

References

Davis et al. Metals in Ciroundwater. Lewis Publishers Chelsca, M1 1993,
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RIDEM’S Comment No. 7

Provide any information related 1o (he analytical characlerization of the soil and groundwater
(shallow and deep}) in the area of the proposed RIBs,

Response to Comment No, 7

See attached ‘Tables | and 4 tor groundwater testing results from wells GZ-5, 13, 14 and GP-20, -21
and -29 all of which are located in the general vicinity of the proposed RTBs as shown on Figure 2,
Awvailable soils testing results for borings GZ-5, GP-20, -21 and -2% are provided in Table 5. Note. all
results are compliant with RIDEM's GA Groundwater Objectives and Residential Direct Exposure
Criteria,

RIDEM'S Comment No. 8

Provide information on confirmed wetland delineation in the area of the proposed RIBs either by
DEM, OC&T of Charbert consultants,

Response te Comment New 8

MNatural Resources Services of Burriville, Rhode Island in August 2004 performed a full wetland
delineation. Wetland Mags are shown on Figures 1 and 2, attached.

RIDEM™S Comment No. 9

Provide the Depariment with available case studies where RIBs have been utilized for the discharge
of Industrial wastewater, This information should include a description of the waste stream (5) being
discharged, any pre-treatment utilized prior to discharge, locations and surrounding areas where the
RIDs are being used, system performance monitoring, and any other pertinent information that
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demonstration that this technology has been used successfully elsewhere and would be suceesstul at
this facility in its proposed location.

Response to Comment No, 9

RIBs are one form of wastewater disposal within the general heading of land application for freated
wastewater.  The use of RIBs and other types of land application systems as a viable means of
disposal for treated wastewater is as old as wastewater treatment. In areas where the surficial peology
is sandy, RIBs have always been and continue Lo be the prefurred allernative for the disposal of
treated wastewater,

The water quality standards Tor the treated wastewater used in land application systems must meut
sorme groundwater quality standards at the end of the treatment system or at some groundwater
monitoring point down-gradient of the land application system, Effluent and groundwater
monitoring, as discussed in our response to Comment #10 below, are frequent requirements in
permits for RIBs and other land application systems.

The sizing of RIBs is dependent on the water application rate, the quality of the water, the
permehility of the underlying soils and groundwater mounding. Typically, a groundwater mounding
analysis is required for any situations where the natural groundwater leve] is in proximity to the top of
the RIDs, or where the application rate has the potential 1o create groundwater mounding, This study
has been completed for the Charbert facility and is discussed in the response to Comment #4, above.
The proundwater mounding analysis is used, in combination with other information, 1w cstablish a
loading rate that will minimize the risk of having a groundwater mound under the RTB raise up to the
surface level of the RIB. Most commonly, RIBs are designed for intermitient loading. “The RIBs are
designed so that one area can be loaded [or some period of time and then allowed to rest while an
alternative area is loaded. The loading and resting eycles are designed to prevent the groundwater
mound from reaching the top of the RIB.

A case study specific to a Rhode Island application of the RIB lechnology for the disposal of
domestic waste water is provided below:

In Rhode Island, RIBs are being used at the Castle Rock condominium complex in
Charlestown. Castle Rock consists of 145 two-bedroom condominium units.  The complex
is served by a private drinking water supply and an onsite sewage treatment plant. The plant
has been in operation since the late 1970s, and ils operation is authorized under a RIDEM
Order of Approval. The systern had been constructed for a design flow of 50,000 gpd,
although average daily Nows are observed at approximately 17,000 gpd, with a peak flow of
23,000 g, The quality of the water being treated is typical domestic sanitary wastewater,
Average wastewater constituent concentrations are TSS of 53 mg/L, BODS of 82 mgfL COD
of 220 mg/L, ammonia (as N} of 21 mg/L, and total phosphate (as P)of 4.3 mg/L.

EMuent from the wastewater plant is pumped to the absorption field, which consists ol four
vapid infiliration beds. Each bed covers approximately 3,800 square feet (100" x 387) and is
approximately three to four feet deep and lined with septic sand. Only onc bed is used at any
given time and flow is directed to a new bed every two Lo four wecks. Eftluent is applied 1o
the bed by a central wough that distributes the effluent down the center of the bed. Two of
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{he beds have recently been converted 1o a PVC pipe distribution system & provide more
uniform distribution of the [fluent throughout the bed.

Maintenance occurs o an as-needed basis and consists of eleaning the 10p of the bed of
vegetation and any organic layer that develops. This is accomplished using a small gasoline
powered rototiller, which effectively urns over the surface layer of sand. Standing water in a
bed has rarely been a problem and oecurs only when the bed has been run for several months
wilhout routine cleaning.

Rapid infiltration bods have been an elfective means of treated wastewaler disposal at Castle
Rock Condominiums for over 15 years. There are no functional problems with the beds
provided they ar properly maintained.

Contact with the southeast region of the Massachusetts Department of Environmental Protection
indicates that they have 50 to 60 RIB systems in place and being, used for the disposal of sanitary
waste water following treatment. ‘They have indicated 4 similar experience with (hese systems with
repard to performance longevily and maintenance as it described above for the Castle Rouk
cxample.

T summary, under the right circumstances, RIBs are & conventional and commonly used means of
disposal for treated waslewater, and are considercd by some to be an environmentally preferred
alternative to surface water discharge.

RIDEM'S Comment No. 10

The number of wells proposed 1o monitor groundwater in the area of the RIBs appears inadequatc.
Please he aware hat if this proposal and any associated modification progresses 1o approval, an
adequate network of proundwater monitoring wells will be required to ensure protection af
groundwater FESOUTees.

Response i Commment No. 1!

Charbert recognizes that an appropriate pround water monitoring network and {esting program will be
nevessary.  Digure No. 2 shows a proposed moniloring network consisting, of cight new wells
designated ROW-1 w ROW-§. These wells are all situated in downgradient arcas with respeet to the
proposed RIBs and Reserve Infiliration Areas. This monitoring network may be modilied based on
the final approved RIB configuration and will be developed in concert with RIDEM. At this time we
belicve quarterly testing of volatile orpanic compounds and {otal and dissolved chromium  is
appropriate. Wells will be purged and sampled utilizing EPA's Low Stress/Low Flow procuthure.
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We trust that this information fulfills your present needs and look forward to discussing, our responses.
If you have any questions or comments please call Anthony Urbano er Edward Summerly at (401)-

421-4140.
Very truly yowrs,
GZA GEOENVIRONMENTAL, INC.

ing WA~ =

Anﬂ1Erny B. Urbana ohn . Hartley
Project Engineer Consultant/Reviewer

Attachments:  ‘lables 1t 5
Figures 1to 3
Microinorganics, Ine. Surface Water Quality Report — January 2005

oes D. Chopy, DEM, OC&] w/enclosures
C. Roy, DEM, OWR w/enclosures
Brian Wamer, Exq. w/o enclosures

PERYE2T95-0R abn'R IR Conunents\Final GZA Response (o Comments.dog
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ABLE 2
SUMMARY OF RIB AREA BASELII;II-E GROUNDWATER CHARACTERLLATION
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TABLE 2
SUMMARY OF RIB AREA BASELINE CROUNDWATER GHARAGTERIZ ATION

Chiulwea Farsiity
Altza, Rhede lstand

- Tsoprapylinliens uL. (ppk) < 1.4 < < [¥1) = L
1.3-Dighlombenzene ugfl (ppby| = 14 = 10 < Lo x, 1.0
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1 2-Dichlorehenzene wl (pph}| = 10 < 1.0 = 10 4 .0
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TABLE 2
SUMMARY OF RIB AREA BASELINE BROUNDWATER CHARACTERIZATION

Charpart Facily :
Alton, Rhode |siand

~Mitrosodiphenytasmine ugL
|+Bromophenyl Phen! Filer il
Hexachlomabenene ugsT
Fhenanthrene gl
Anthracene 'l
(Carbazole uil
di-n-Burviphthalare ugdl
Flunrantheng ug'l
Pyrene ue'l,
Butylbenzyviphihnlare T
Rewen Ja] Anthracene ugl
5. 3-Dichlvrobensdine gL
LUhrysene upfh
iz 2 -EthysThesy )P hi halate ugfl
disn-Oclylphthalate ug'l

Bcnzo [b] Fliomunthene il
Frerzn [1] Flusanihene

(- admium ugl. {pob )
Chrumem ugiL (pyih)
Canjrer

Mereury
Mockel
Lead
Antimony
Selenium
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TABLE 3

i'-‘l

{

i

MASS BALANCE, CHROMIUM ,}

4

Chabert Facility o

Alton, Rhode Island ,

Surface Area, Lagoon | 50.736 sq Ml !
Surface Area, Lagoon 2 54.490 sq
Surface Arca, Lagoon 3 42,696 sq ft
Total 147,922 sq ft
Concentration of Chromium 0.20 g/l

in Puinp House

Dissolved Concentration of 0.0645 mg/l
Chromium in Groundwater

Around Lagoons (Average of Wells
MW-1A and MW-2A)

Average Wastewarer Pumped per 250.000 gallons
Pay (Runs 6 days por week) 946.350 liters
Wastewaler Pumped, Three Years 885,733,600 liters
Chromium Mass Pumped Three Years 177,156,720 mg
Mass Chromium Dissolved Groundwarter. 37,133,042 mg
‘Ihree Years 32 Y ol Total
Tota] Chromium as VI Concentration. B.19 mg/ky

Stock Piles Composite 2004

Asswmed Unit Weight of Soil |11 Ih/F™3
50 koo
WVolume Dredged From Lagoons, 295 843 25

Dredge Depth 2 1t, done every three vears

Mass of Chromium in Lagoon | 20,893,777 mg
Serapings 08 %o 0f Total
I'otal Percent Mass Recovered 100

MNotes: 1. A three year interval was chosen because the lagoons
are seraped and relined every three yvears.
2. Assumes [00% of Wastewater Pumped Intiltrates
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TARELE 4
SUMMARY OF GZA's GROUNDWATER ANALYTICAL AESULTE FOR RIB AREA
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SUMMARY OF GZA"s GROUNDWATER ANALYTICAL RESULTS FOR RIS AREA
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SUMMAHRY OF GLA's S0IL TESTING RESULT FORM THE PROPOSED RIB AREA
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