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RD-ES-1.-034
March 1, 1996

Mr. Shive R. Mittal, P.E.

Environmental Engineer

New York State Department of Environmenta! Conservation
Bureau of Western Remediation

Division of Hazardous Waste Remediation

50 Wolf Road

Albany, New York 12233

Re: Buffalo Color Area "D" Site
Erie County, New York
Site No.: 9-15-012

Dear Mr. Mittal;

Parsons Engineering Science and AlliedSignal are pleased to submit five (5) copies
of the Final (100%) Design Report (including stamped plans and specifications) for
approval by the NYSDEC for the referenced site. In accordance with the letter issued
by the NYSDEC on December 22, 1995, we have addressed your comments on the
November, 1995 Pre-Final Remedial Design. The responses are attached to this letter.

The attached Table 1 lists our final design drawings and revision status prior to the
final NYSDEC review.

Please call me at (716) 633-7074 if you have any questions on the submittal or
responses.

Very truly yours,
PARSONS ENGINEERING SCIENCE, INC.

ames H. Kyles
Project Manager

cc: D. Paley, AlliedSignal
E. Walerko, AlliedSignal
J. P. McAuliffe, Parsons ES/Syracuse
G. Sutton, NYSDEC (1 copy)
C. O’Connor, NYSDOH (1 copy)
A. Wakeman, NYSDCH (1 copy)
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RESPONSES TO NYSDEC COMMENTS ON 90% DESIGN
DATED JANUARY 21, 1996

GENERAL
Comment 1:

The final plan sheets must be stamped by NYS P.E. and include "No alterations
........ " clause required by Education Department. Also, the restriction notice
should be removed as final design will be placed in public repositories.

Response:

Agreed. The final plan sheets have been stamped and we have made the
revisons as requested.

Comment 2:

The contract documents should specify that the remediation is being done under
the terms of the order on consent and the selected contractors/subcontractors
should be provided with a copy of the consent order.

Response:
Section 01010 - Summary of the Work has been revised to state that the
Contract Documents for the remediation have been prepared under terms of the
order on consent. The order will be provided to the selected Contractor.
REMEDIAL DESIGN REPORT
Comment 3:
The correct site no. is 9-15-012. Please correct the cover page.
Response:
Agreed. The cover page has been corrected.

Comment 4:

Section 3.3.4, Federal Permits: Placement of erosion control material along
the Niagara River appears to be in error. It should be Buffalo River.

Response:

Agreed. The text has been revised.
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Comment 5:

Section 3.4, Engineering Design Criteria, Page 3-7, First bullet: It appears
that the 50% slope beyond the anchor tench refers to the bank slope. The bank
slopes will be set ar 3H to 1V (see drawings). Please clarify.

Response:

Agreed. Design report text has been revised to read as, "Generally, river bank
and cap slopes will not exceed 33%".

Comment 6:

Section 4.3.4, Page 2-9, Backfill Mix Design: The source of the soil for the
backfill mix should be specified. The excavated material from the tench can
only be used for the mix if not contaminaied. Specify the permeability
requirements of the backfill mix (paragraph 3). All contaminated soil from the
trench excavation should be placed within containment.

Response:

Parsons ES cannot specify the source of the backfill mix because no specific
source has been secured for the project. Rather, three potential sources were
evaluated by REMCOR to define the backfill mix design. Parsons ES has
revised the backfill specification to address the required gradation of the soils
needed to achieve the necessary permeability. Our cutoff wall specification
does not allow excavated soil to be used for backfill.

Comment 7;

Section 4.5.3, Page 4-2, Erosion Protection. The erosion protection will extend

Jrom Elevation 560 feer t0 580 feet. Specify these elevasions on plans (Drawings
C-9 and C-10). Method of placing the riprap (and need of silt curtain) should
be specified.

Response:

Drawings C-9 and C-10 have been modified as requested. The specification for
riprap has been modified to discuss placement method. The silt curtain
requirement is addressed under the Erosion Control Plan.

Comment §:

Section 4.5.3, Erosion Protection. Placement of riprap on geotextile seems to
be inconsistent with Appendix C, Figure 2.
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Response:
Appendix C has been revised to be consistent with this section.
Comment 9:

Section 4.5.5, Werland and Habitar Development, page 14. The description of
fish pod construction in this section does not agree with the description given in
Appendix C, Figure 5. A combination of large boulders with adjacent gravel
and cobble is preferred.

Response:

The text of Section 4.5.5 and Appendix C have been revised for consistency.

COMMENTS ON APPENDIX C
Comment 10:

General.  Organization and overall presentation of information in Appendix C
could be improved by adding a table of contents, developing a hierarchy of text
headings, and number all pages, including figures.

Response:
Agreed. Appendix C has been revised as requested.

Comment 11:

Page 1. A knowledge of the hydrology of the site is crucial 1o designing a
werland which functions effecrively. The site’s hydrology is influenced by Lake
Erie levels which cycle annually, generally showing peak levels during June.
Since River levels during the growing season (May to August) are probably
important design criteria, these trends are important to consider.

Response:

Parsons ES has lowered the excavated "trough” by an additional foot to help
ensure plant establishment. Additionally, the RFI Work Plan for Buffalo Color
Areas A, B, C, and E requires a hydraulic connectivity study be conducted to
assess the influence of the Buffalo River on site groundwater. This data will be
reviewed, along with survey shots during 1996 of field-observed high/lows,
prior to construction of the wetland in 1997. Any revisions needed to the
design will be provided as field changes to the Contractor.
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Comment 12:

Page 2. It is not always clear whether the discussion of Area D, beginning on
page 2, pertains to all shoreline at the side or is restricted to the steeply-sloping
section of shoreline at the upstream portion of the site.

Response:
The text has been revised for clarity.
Comment 13:

Page 2. The description of soil characteristics is not entirely clear as to
whether this depth/type of soil will be placed in the engineered wetland.

Response:
The text has been revised for clarity.

Comment 14:

Page 3. Does the discussion of bank zones pertain to both the engineered
wetland and to the banks at the upstream portion of the site?

Response:
The text has been revised for clarity.

Comment 15:
Page 3. There does not appear to be a reference to Figure 1 (plan view of the
project) in Appendix C. The cross-section views in Figures 2-5 are based on
Figure 1, 50 a reference to Figure I is needed.

Response:

Agreed. The reference has been provided as requested.

Comment 16:

Page 3. The text states the toe zone is "often inundated for over 6 months of the
year.” This seems like an unusual way to describe a zone which we assume is
typically inundated most of the time. If the zone is dry for up to 6 month of the

year, some wetland plants, parricularly submerged vegetation will not likely fare
well.
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Response:
The text has been revised for clarity.

Comment 17:
Page 4. We suggest arrowwood be omitted from the list of candidate shrub
plantings. This species may establish on the capped area if planted in close
proximiry. We suggest that shrubs such as burtonbush, dogwoods, willows, and
speckled alder, which develop branches extending out over the water, be planted
in Zones 1 - 3.

Response:
Agreed. The text of Appendix C has been revised accordingly, and the plans
and specifications have been modified for consistency with the revised Appendix
C.

Comment 18:
The description of Zone 1 hydrology sounds very similar to that provided for the
toe zone. Isn't this zone hydrologically different from the toe zone? Please
explain,

Response:

The text has been revised for clarity.

Comment 19;

Page 4. We suggest removing cononwood and arrowwood from the list of
candidate species. Cottonwood seeds are wind-borne and may be dispersed to
the landfill cap where woody growth is undesirable.

Response:
Agreed. See response to Comment 17.

Comment 20:

Page 5. Planting Dates - We suggest thar planting be done in the spring. This
will allow use of the appropriate planting stock (dormant cuttings, etc.) and
provide for more favorable growing conditions than a summer planting. In
order 1o accomplish a spring planting, we would agree to the delay of woody
plantings until the spring of 1997.
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Response:

Agreed. Planting will be delayed until the spring of 1997.

Comment 21:

Page 6. Site Planting - We suggest thar the diamerer of the tubes mentioned
here range from 8 1o 12 inches. The placement of tubes within riprap will allow
planting 1o be done at a later rime. The rubes may be left in place to protect
planting stock from shifting stone. It may be desirable, however, to remove the
tubes from larger tree species to prevent future girdling.

Response:

Perforated 8-inch PVC tubes will be used for the purpose described.

Comment 22:

Page 6. We suggest establishing a short-term (1-2 years) plan for controlling
noxious weeds such as mugwort, Japanese knorweed, and purple loosestrife.
This measure should help establish desirable vegetative species to give them a
competitive advantage over the weeds. A program like this could conceivably be
performed using volunteer assistance.

Response:

Agreed. Parsons ES has revised the O&M Plan to reflect a two-year control
program.

Comment 23:

Page 6. Division of Fish and Wildlife Staff should be notified as to amounts of
available planting stock required. State nursery stock is delivered in the spring.
The contractor may be required to store or remove State planting stock from a
storage site for planting. DEC may be able to store materials at Tillman Road
WMA.

Response:

Parsons ES advised Mr. K. Roblee of Division of Fish and Wildlife of the
quantity of plants needed for the habitat restoration during our meeting of
December 15, 1995.
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Comment 24:

Page 6. We suggest the Erie County Soil and Water conservation District, 50
Commerce Way, East Aurora, New York as an additional source of planting.
Americorps staff may be available for plantings and other labor-intensive tasks.

Response:

Agreed. Parsons ES will discuss this option with Mr. John Wittney of Erie
County and AlliedSignal.

Comment 25:

Page 7. Maintenance and Care - Because of the expected continued presence
of beaver on the site, we suggest that all willow posts and planted tree species
be protecred by a cylinder of wire mesh extending 3 feet above the riprap
surface. Without this protecrion, beavers will cut and fill planting stock. It will
not be necessary to protect shrub and smaller willow species, since these should
be able to sustain occasional cutting by beavers.

Response:

Agreed. Parsons ES has revised the specifications to require the Contractor
wrap the posts with chicken wire to protect plants from herbivores.
Additionally, the O&M Plan has been revised to require maintenance of the
wire wrap for up to two years from planting.

Comment 26:

Page 8. Special Concern Areas - We suggest that those areas below the
perimeter underdrain outlets be included as special concern areas. Our
recommendation is that only willow and/or buttonbush be planted below the
outlers.

Response:
Agreed. The planting plan has been revised accordingly.

Comment 27;

Page 8. Will black willow posts be placed along shoreline ar membrane seams
as per REMCOR plans?

Response:

No. Black Willow posts will be placed only in the wetland area.
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Comment 28:

Page 8. We suggest removing cottonwood from the list and substituting
sycamore.

Response:

Agreed. The text of Appendix C and corresponding plans and specifications
have been revised accordingly.

Comment 29:
Page 9. Since it seems the willow posts will expand in diameter as they grow,
we wonder if the posts can expand freely if surrounded by 24 - 30 inches of
riprap? Will the posts become girdled?

Response:

Although the maximum riprap size is 24 inches, the average riprap size is only
12 inches. We believe these riprap sizes will not girdle the willow posts.

Comment 30:

Page 9. Is shoreline in the area of high scour (at the point) sufficiently different
Jfrom the other areas to warran: a separate cross-section view?

Response:

No. An additional cross-section is needed, however, in Appendix C.

omment 31:

Page 11. In Table 1, we suggest deleting cottonwood and arrowwood. We
suggest including sycamore, shadbush, and butionwood. It would be desirable
Jor wildlife-artracting purposes to plant staghorn sumac on the remediated site,
perhaps along railway embankments, or at the downstream portion of the site.

Response:
Agreed.

Comment 32:

Page 12. We suggest thar broad-leaved cattail (Typha latifolia) be included
within the emergent planting zone. It may be beneficial to restrict planting of
this species 10 the downstream portion of the wetland. This will allow the other
emergent plants listed an opportunity 1o establish without severe competition
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Jfrom the cartail. This species of cartail has been observed in upsiream wetlands
of the Buffalo River.

Response:
Agreed.

Comment 33:
In the open-water portion of the engineered wetland (Table 2), we suggest
plantings (low density} of Vallisneria (wild celery). Appendix G contains
technical specifications related ro Vallisneria plantings (Page 029104-7).

Response:

Vallisneria will be planted within the wetland. Appendix C text has been
revised for consistency with Appendix G.

Comment 34:

Page 13. For Table 3, it is not clear how the wetland hummock seed mix
related to the project. What types of procedures and materials are necessary for
mulching wetland seedings/plantings.

Response:
The text of Appendix C has been revised to describe how the hummock seed
mix has been used in the wetland. Appendix G has also been revised for
consistency.

Comment 35;

Figure 1.. Weiland end sections are depicted differently in Figure 1 from
Drawing C-7. Which version is the definitive plan?

Response:
Prawing C-7 is correct.
Cominent 36:

Figure 1. Topographic contours for engineered wetland are depicted differently
in Figure 1 from Drawings C-7 and C-8. Which version is the definitive plan?

Response:

Drawings C-7 and C-8 are correct.
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Comment 37:

Figure 1. We suggest Allied consider placing a break (or two) in the
approximately 700 foot long offshore breakwarer. The break(s) would enhance
water circulation within the wetland, increase nutrient transfer, create
additional "edge” and facilitate access into and out of the wetland lagoon for
aquatic organisms. Large boulders could be placed in break(s) to protect
against flotsam.

Response:
Two breaks have been added as requested.

Comment 38:
Figure 2. Mean (Average) water levels are identified differently in Figure 2
Jrom cross-section views associated with Drawing C-9.  Explain these
differences.

Response:
See response to Comment 11.

Comment 39:
Figure 2. How were the mean water levels in Figure 2 derived? How were on-
site levels tied into elevations? Were Coast Guard Station gauging data
consulted to help verify on-site water level determinations?

Response:

See response to Comment 11. The Coast Guard Station is too far from the site
to be useful.

Comment 40:

Figure 3. Code(s) for substrate type(s) in Figure 3 are not clear. Can we
assume thar contaminated soils at wetland site has been excavated and replaced
with 1 foot of clean soil?

Response:

Agreed. One foot of clean substrate soil has been placed within the wetland.
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APPENDIX "E"

Comment 41:

Appendix E, Section 3.2, Post Closure Conditions, Page 3-1: It may be
necessary 1o monitor the exterior wells for chemical analysis if gradient
reverses.

Response:

Agreed. Section 3.2 has been revised to reflect this contingency.

Comment 42;

Appendix E, Section 4.3, Groundwarer Sampling and Analysis, Page 4-1: Due
to the large fluctuation in the water level in the Buffalo River, the groundwater
level measurements should be taken monthly for the first year. The frequency

can be changed to quarterly in the subsequent year with the approval of the
Department.

Response:

Agreed. Groundwater measurements has been taken monthly for the first year,
quarterly thereafter (dependent on Department approval).

Comment 43:
Appendix E, Section 4.3.9, Data Evaluation and Reporting, Page 4-5 last
paragraph and Section 6.1, Page 6-1, first paragraph: After completion of
remedy, all reports generated during O&M period should be submirted as
Jollows:

i. One copy to the Director, Division of Hazardous Waste Remediation
NYSDEC, 50 Wolf Road, Albany, New York 12233-7010;

ii. One copy to the Director, Bureau of Environmental Exposure Investigation,
NYS Department of Health, 2 University Place, Albany, New York 12203;
and

iii. One copy to the Regional Director, NYSDEC Region 9, 270 Mickigan
Avenue, Buffalo, New York 14203.

Response:

Agreed. Distribution list has been noted in Appendix E.
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TECHNICAL SPECIFICATIONS (APPENDIX ()
Comment 44:

Section 01050, Field Engineering, delete references to engineering as State
Educarion Law requires that task to be performed by design engineer (Parsons
Engineering  Services). "Engineer” should be replaced with "Site
Superintendent” or "licensed land surveyor” as appropriate.

Response:
Agreed. Specification has been revised as requested.
Comment 45:

Section 01300, Submirtals: This section, referred to at a number of places, is
missing. One copy of all the submittals should be submined to NYSDEC for
review and/or information.

Response:

Agreed. This specification was accidentally omitted from final production.
Submittals has been provided to NYSDEC for review and/or information.

Comment 46:

Section 01510, Temporary Construction Facilities: Office space and facilities
Jor NYSDEC personnel should be included.

Response:

Agreed. NYSDEC personnel will be housed in Parsons ES/AlliedSignal trailer,

Comment 47:

Section 01564, Erosion Control: This specification provides reference to
October 1995 (an older version) Storm Water Management and Erosion Control
Plan.  Add the words "or the latest revisions” where appropriate while
referencing a document in this design report. Provide a copy of the EPA
memorandum 78-1.

Response:

Agreed. The specification has been revised as requested. Because this is a
State regulated project, and compliance with the State's general stormwater
permit for construction is required, reference to federal guidance is
inappropriate.
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Comment 48:

Section 01630, Substitutions: Any substitutions must be reviewed and approved
by the Deparrment.

Response:

Agreed. Substitutions will be submitted to the NYSDEC for review and
approval.

Comment 49:

Section 01720, Record Documents: Documents should be made available at all
times for inspection by the Department. Set of final documents should be
provided to the Deparrment.

Response:
Agreed.
Comment 50:

Section 02050, Demolition, Table 020250: Complete all the items in the table.
The suggested Decommissioning Method for Wells RP-7, RP-8 and PW-2 will
depend upon the depth of these wells.

Response:
Agreed. Table 020250 has been revised.
Comment 51:

Section 02081, Sediment Removal; Details of the handling and disposal of
sediments and the water is not included. Delete the words "as a non-hazardous
waste” in Part 3.02-A of this section. The emergency response system (page
02081-3, first paragraph) should include deployment of silt curtain along with
absorbent booms, if necessary.

Response:
Agreed. Additional details have been added to the specification, including

reference to the Erosion Control Plan for deployment of silt curtain and
absorbent booms.
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Comment 52:

Section 02200, Earth Work: Page 2200-7, Paragraph 3.09-C; What is the
frequency of the in-place density testing to be performed by the Engineer.

Response:

The specification does not require modification, however, the CQA Plan has
been revised to define the frequency of in-place density testing. It should be
noted that in-place density testing is not required for cover soils under 6
NYCRR Part 360.

Comment 53:

Section 02296, Soil Bentonite Slurry Trench Cut-off Wall: Paragraph 1.01-64;
Backfill design mix should be incorporated in this design directly. This
document is the pre-final remedial design report (dated October 1995), which
creates confusion with the final design report referenced.

Delivered bentonite should be field tested to ensure qualiry, since it is critical to
the quality of the slurry. Field testing should include physical and chemical
purity, pH, gel strength and fines (% passing 200 sieve).

Paragraph 3.03-A and 3.04-A, Page 02296-8 & 9: The soil excavated from the
trench can only be used for mix design if certified clean.

Sieve analysis (i.e., amount of fines) of backfill is directly related to the
permeability of the finished cutoff walls and its ability to withstand chemical
antack. During construction (page 02296-13), frequent grain size distributions
and less frequent permeability testing should be performed on the backfill
material to ensure that the design permeability requirements has been met by

completed slurry wall. Grain size distributions can be performed in a field
laboratory.

Response:

The date of the referenced Remedial Design Report has been revised to
February 1996, or current. The suggested testing has been added. The
specification has been revised to preclude use of onsite soil for the backfill mix.
The specification has also been revised to require gradation tests be performed
twice daily.
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REMEDIAL ACTION WORK PLAN (APPENDIX H):
Comment 54:

Page 3-2, Paragraph 3.3.2 Clearing and Grubbing:  The referenced
specification 02110 is missing. Revise the thickness of the FML from 40 mil to
60 mil on page 3-3 paragraph 3.3.2.

Response:
Agreed. FML thickness has been revised to 60 mil.
Comment S5:

Section 3.3.4 Capping System - A turf grass mixture is mentioned here. Allied
previously agreed to use a seed mixture containing tall grasses and a mowing
Jrequency of once per year to establish habitat for field-nesting birds. "Once
per year, after July 15th” was proposed on a REMCOR document provided o
Regional Fish & Wildlife Staff by Mr. Dave Paley of AlliedSignal. Mr. Paley
also provided us with a proposed seed mixture which contained orchard grass.

Response:

Agreed. The capping system will reflect a seed mixture of tall grasses. Section
3.3.4 has been revised accordingly.

Comment 56:

Page 3-4, Paragraph 3.3.5, River Bank Stabilization: Revise the thickness of
Rip rap ro average of 30 inches and elevation to 560 feet.

Response:
Agreed.

Comment 57:
Section 3.3.6 Engineered Wetland and Habitar Enhancement. Seedling planting
technique does not agree with those described in Bank Restoration - Sit Planting
in Appendix C. Which technique has been used? Both techniques have some
merit.

Response:

The text of this section is correct. Appendix C has been revised for
consistency.
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Comment 58:

Page 4-4, Paragraph 4.7, Operations and Maintenance: The O&M manual
may need revisions to include the as built conditions. Therefore, the O&M
manual should be finalized ar the time of completion of the remedy.

Response:
Agreed.

Comment 59:

Attachment 2, Construction Quality Assurance Plan: Page 5-1, Paragraph 5.3;

The cap construction QA Program must comply with the applicable regulations
of 6 NYCRR Part 360-2.13.

Page 5-9, Paragraph 5.4.3, Geonet Drainage Layer: The minimum coefficient
of permeability must be 1x102 cm/sec (see 6 NYCRR Part 360-2.13).

Page 5-13, Paragraph 5.5.2 Cover soil layer: The 6 inches of the soil layer
immediately below HDPE or immediately above geonet must be reasonably free

of stones. Gradation indicates 45% of soil passing No. 200 sieve. Clogging of
the geonet is of concern.

Response:

A sentence has been added to the CQA Plan noting compliance with 6 NYCRR
Part 360-2.13.

The equivalent permeability of the proposed geonet is significantly higher than
1x10-2 cm/see referenced. The text has been revised to clarify the transmissivity
of the geonet.

The HDPE is cushioned from stones by the use of the cushion geotextile both
above and below. The specification for the gradation has been revised to
address the clogging concern.

Comment 60:
Page 5-14, Section 5.5.3, Top Soil: The gradation of the top soil (20-80%

passing no. 200 sieve) is not in confirmation with paragraph 2.01, of
Specification 02990. Please clarify.

Response:

The text of Section 5-5.3 has been revised to conform to the Specification.
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Comment 61:

Page 5-19, Table 5-1: The testing frequencies are not in accordance with 6
NYCRR Part 360-2.13(s). Please revise the table.

Response:
The testing frequencies referenced are for low permeability soils (i.e. clay).
The testing frequencies for the cover soils specified are in compliance with 6
NYCRR Part 360.

DESIGN DRAWINGS (APPENDIX F)

Comment 62:
Drawing No C-1, Demolition Plan: In note no. 6, add slurry wall. The buried
urilities should be cur a minimum of two feet from the face of slurry wall
location.

Response:
Agreed. Drawing C-1 has been revised.

Comment 63:

Drawing No. C-2, Cwtoff Wall Locartion Plan and detail, Note 3, Sequence of
construction: Excavation outside cutoff wall will involve excavation under water
in bench area at some locations. Will this under water bench area be backfilled
before the river soil from the bank where bench area is under water. Please
clarify the sequence.

Response:
Note 3 of Drawing C-2 has been revised to clarify construction sequence.
Comment 64:

Drawing No. C-8 shows an "access road” adjacent to engineered wetland.
Does this road continue along remainder of shoreline ?

Response:

This note was left from a previous draft. There is no perimeter "access road.”
The note has been deleted.
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Comment 65:

Drawing No. C-8, please include a note on the drawing requesting preservation
of wooden pilings at the downstream end of the site. Please include a note on
the drawing requesting preservations of the beaver lodge at the downstream end
of the site.

Response:
Agreed.
Comment 66:

Drawing C-9, note 9 and C-10, notes 9 and 11, it is not possible to meet any
compaction criteria for backfill placed beneath water. LNAPL contaminated
soils cannot be excavated on a visual basis in the presence of water. Both
situations will require the contractor to delay the work until water levels recede

or actively dewater the excavation. Add typical top elevation of the rip rap on
one cross section.

Response:

This has been clarified in the specification Section 02200. For backfill beneath
water, granular fill has been used. The weight of the granular fill will provide
adequate compaction. It is not practical to wait for river water to retreat as the
water level stays around EL.573 most of the time. Elevation at top of riprap
has been added to the cross sections.

Comment 67:

Drawings C-12, Capping System Detail: The 6 inches of the soil layer in
subgrade and cover soil immediately below and above the HDPE should be
reasonably free of stones.

Response:

As noted in the response to Comment 59, the HDPE liner is protected from
puncture through the use of a geotextile below, and the geonet and geotextile
above the liner. The maximum particles size for the cover soil is 3 inches.

Comment 68:

Drawings C-13, Groundwater collection System: The 40 mil HDPE in section
A/C-13 should be changed to 60 mil (two places).
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Response:
Agreed.

Comment 69:

Drawing C-15, Typical Well Derails: Please specify the distance berween the
exterior well and the slurry wall. The exterior well should be located as close to
the slurry wall as possible.

Response:

Agreed.

Comment 70:

Drawing C-16, Decon Pad and Gas Vent Detail: Please indicate if both the
geomembrane boot derail and the geotextile boot detail will apply ar all pipe
penetrations (extraction wells, interior monitoring wells, gas vent pipes etc). If
so, provide combined boot detail (using single or double bend).

Response:

The details will apply to all pipe penetrations Parsons ES has left these as
separate details to provide better specificity to the Contractor.
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SECTION 1
INTRODUCTION

1.1 PROJECT DESCRIPTION

On June 28, 1993, AlliedSignal Inc. (AlliedSignal) signed an Order on Consent!!
with the New York State Department of Environmental Conservation (NYSDEC)
following a resuit of a NYSDEC Record of Decision2] (ROD) signed on November 22,
1991. The Order on Consent requires the implementation of a Remedial Action (RA)
at the Buffalo Color Corporation (BCC) Area "D" Site located in Buffalo, New York
(Figure 1). The Order on Consent requirements include the preparation and submittal
of this Remedial Design Report to the NYSDEC.

This Remedia! Design Report has been prepared in accordance with the approved
RD/RA Work Plan. The report: (1) summarizes the results of predesign activities; (2)
includes pre-final design plans and specifications describing remedial actions to be
conducted at the site; (3) outlines the necessary regulatory approval; and (4) contains a
Remedial Action Work Plan describing the construction activities, health and safety
program, and construction quality assurance procedures to be implemented during
remedial construction.

The ROD presented the following RA objectives established by the NYSDEC:

¢ Prevent direct exposure to onsite soils so that the potential risk to human health
through exposure is at an acceptable level.

» Prevent erosion of contaminated onsite surficial and shoreline soils and waste
into the Buffalo River, thereby eliminating contaminant loading to the Buffalo
River through mechanical erosion, and eltminating a potential source of
contaminants to the sediments.

e Limit the migration of contaminated groundwater and non-aqueous phase liquids
(NAPL) constituents from the site into the Buffalo River, thereby limiting
contaminant loading to the Buffalo River via subsurface groundwater.

¢ Limit the migration of contaminants to the groundwater.

In accordance with the preferred alternative established in the ROD, the remedy
for the Area "D" Site consists of the following components:

» Installation of a cutoff wall around the site to contain and extract contaminated
groundwater.

* Installation of a flexible membrane liner (FML) covered with soil and vegetated
to minimize precipitation infiltration and prevent exposure to the site waste.

* Collection of shallow groundwater and non-aqueous phase liquid from the Area
"Dll Site_

* Stabilization of the shoreline with geotextile fabric and riprap.
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e Treatment of groundwater to the established New York State discharge limit
(see Section 3.3.2).

o Excavation of existing fill outside the cutoff wall limits and replacement with
clean fill.

s Access restrictions and limitation of future site use with deed restrictions.

* Monitoring to ensure the selected remedy is effective in satisfying the project
objectives.

In accordance with the Order on Consent, a Remedial Design/Remedial Action
(RD/RA) Work PlanB®l and a Predesign Investigation Work Plan® (PIWP) were
submitted to the NYSDEC. After approval of these Work Plans, a Predesign
Investigation was performed by REMCOR, Inc. in the summer of 1994. The findings
of the Predesign Investigation have been compiled in Technical Memoranda which are
described in Section 2 of this report.

1.2 SITE DESCRIPTION

The Area "D" Site is located on BCC property at 100 Lee Street, off South Park
Avenue, in the City of Buffalo, Erie County, New York. The site consists of an
approximately 19-acre peninsula surrounded by the Buffalo River (east, south, and
southwest), by a CONRAIL et al., Railroad yard (north), and to the northeast by an
abandoned railroad right-of-way and the BCC dye manufacturing facility.

Three waste management units were previously operated at the Area "D" Site: (1)
iron oxide sludge lagoons; (2) a metal sludge weathering area; and (3) an incinerator
area. Two of the areas, the iron oxide sludge lagoon area (NYS Site No. 9-15-012A)
and the metal sludge weathering area (NYS Site No. 9-15-012B) are currently listed as
Class 2 sites in the Registry of Inactive Hazardous Waste Disposal Sites by the
NYSDEC.

The portions of the Area "D" Site that were identified as being of primary concern
include:

» The weathering area located at the tip of the peninsula, which was used for the
storage of metal oxide sludges prior to shipment to metal recyclers.

s The iron oxide sludge lagoons that were used for storage of iron oxide sludge,
from the manufacture of dyes and intermediates.

¢ Tank farm areas used for the bulk storage of petroleum products and process
chemicals.

* The area on the eastern side of the peninsula formerly occupied by open burning
pits (1922 to 1954) and later by an incinerator (1954 to 1972) that was used for
burning of organic wastes generated during dye manufacturing processes.

The Area "D" Site and immediate surrounding area are zoned for heavy industry.
The nearest residential area is approximately 1,200 feet northwest of the site. The
topography of the Area "D" Site (Elevations 568 to 587 feet above mean sea level
[ft-msl]) and the surrounding area are relatively flat. Currently, surface runoff at the
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site is entirely to the Buffalo River. The riverbank is relatively steep, dropping from
the site to the river (mean water level 568 ft-msl), at slopes approaching 1 horizontal to
1 vertical (1H:1V).

1.3 SITE HISTORY

Prior to being developed, the Area "D" Site was reportedly low-lying and swampy.
During development, the area was filled to raise the surface above the Buffalo River.
The Area "D" Site was used from 1905 to 1974 for manufacturing. From 1905 to
1920, acids, chemicals, and dye intermediates were produced by the Contact Process
Company and by the National Aniline Chemical Company. Phosgene gas was
produced between 1917 and 1918 by National Aniline and Edgewood Arsenal at the
site. In 1920, these companies merged along with certain other companies into the
Allied Chemical and Dye Corporation. Allied Chemical and Dye Corporation
manufactured petroleum-based detergents, dye intermediates, picric acid, and other
chemicals at the Area "D" Site between 1920 and 1974. During this period, the
majority of onsite structures, railroad tracks, and tank parks were built.

Chemical manufacturing operations ceased in 1974 and waste management
activities ceased in 1976. In 1977, the property was sold to BCC and has remained idle
since that time. All tanks were removed and structures on the site were demolished to
grade by BCC in 1984.

1.4 DOCUMENT ORGANIZATION

This document is organized into the following seven chapters:

¢ Section 1 - Introduction

» Section 2 - Investigation Results

s Section 3 - Regulations and Permit Requirements

s Section 4 - Remedial Design

e Section 5 - Construction Phase Work Plan

* Section 6 - Long-Term Operation and Maintenance
» Section 7 - References

Sections 1 through 3 summarize available information pertaining to the Area "D"
Site and present design constraints. Section 4 details the design of the major remedy
components. Section 5 includes the proposed construction schedule and construction
QA/QC procedures. Section 6 discusses the procedures to monitor the remedy
components to ensure that the long-term goal of the RA is achieved. Section 7
identifies the supporting documents used during the design phase.  Technical
Memoranda which were prepared by REMCOR are referenced in Section 7, however,
they have not been resubmitted with this design report.

This document is supported by the following appendices:
e Appendix A - Geotechnical Investigation Results
¢ Appendix B - Wetlands Delineation and Habitat Assessment
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Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H

Habitat Survey and Restoration

Storm Water Management and Erosion Control Plan
Post-Remedial Construction Operations and Maintenance
Design Drawings

Technical Specifications

Remedial Action Work Plan

Due to their size, the design drawings associated with this document (Appendix F)

have been bound separately.
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SECTION 2
INVESTIGATION RESULTS

2.1 INTRODUCTION

This chapter summarizes the results of predesign investigations conducted at the
Area "D" Site. Where applicable, this section references documents that contain
detailed information regarding the collection and analysis of samples, and study results.

2.2 INITIAL INVESTIGATIONS

In March of 1982, an Order on Consent!s} was signed between BCC and NYSDEC
to undertake field investigations of both the iron sludge lagoons and the metal sludge
weathering area. Various field investigations were completed between 1985 and 1987.
The results of these field investigations indicated that additional investigations were
required to determine if the site posed unacceptable risk(s).

On December 14, 1987, AlliedSignal and BCC jointly signed an Order on
Consentl8) with NYSDEC, agreeing to conduct a Remedial Investigation/Feasibility
Study (RI/FS) of the Area "D" Site in accordance with an approved Work Plan. The
RI involved the following tasks:

= A geophysical survey;
* Drilling and sampling of 7 deep test borings;

» Installation of 4 piezometers and 13 monitoring wells within shallow and deep
water-bearing zones;

= Determination of geological and hydrogeological features of the region and
area;

» Measurement of groundwater and river water elevations; and
» Sampling of groundwater, surface water, river sediments, and surficial soil.
The generalized RIM) results are presented in the following sections.

2.2.1 Geologic and Hydrogeologic Investigation

The Area "D" Site is underlain by five stratigraphic units (fill, alluvium, glacio-
lacustrine deposits, glacial till, and bedrock). Fill consists of mixtures of gravel, sand,
silt, clay, demolition debris, and other foreign materials, and the fill layer averages
nine feet thick. Alluvium underlies fill and generally consists of black to gray silty
sand with traces of clay and averages 18 feet thick. Glaciolacustrine deposits underlie
the alluvium, consisting of gray and brown-gray clayey silt and silty clay, and average
28 feet thick. Glacial till is the lowest surficial.deposit and consists of gray and brown
sandy silt, with small percentages of clay and gravel and averages 12 feet thick.

Three water-bearing zones were defined at the Area "D" Site. The shallowest
water-bearing zone is located in the fill/alluvium deposits and has an average hydraulic
conductivity of 2.2x10 centimeters per second (cm/sec) and an estimated average
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seepage velocity of 1.4x105 cm/sec. The groundwater flow in this zone is primarily
from the north and flows directly to the Buffalo River. The intermediate water-bearing
zone within the glaciolacustrine deposits (overburden aquitard) has a hydraulic
conductivity of only 1.2x10° cm/sec. Hydraulic conductivity in the bedrock water-
bearing zone has been estimated to be 1.4x10-2 cm/sec.

2.2.2 Contaminant Characterization

The areas of concern at the Area "D" site are depicted in Figure 2.1.
Contamination at the Area "D" Site is considered by NYSDEC to be both widespread
and variable with respect to its character and concentration. Contaminants known to be
present onsite are summarized in Table 2.1. Contamination was found in the fill
and/or shallow groundwater at every location of the site investigated during the RIII.
Polynuclear aromatic hydrocarbons (PAHs), metals, arsenic, and chlorinated benzene
were detected in samples from the fill layer. Samples of sediments adjacent to the site
had detectable concentrations of PAHs, arsenic, and several metals. Contamination of
the shallow groundwater was found to include volatile organics, chiorinated benzene,
iron, and other metals. In addition, an oily sheen was observed in the soils at a number
of locations and a light non-aqueous phase liquid (LNAPL) was found on the
groundwater in the area of former Tank Park 910 and the former incineration area.

The analytical results of the subsurface soil samples indicate that no organic
contaminants were found more than 30 feet below ground surface. The groundwater
data indicate that only the uppermost saturated zone is contributing contaminants to the
Buffalo River. Therefore, it is apparent that the underlying clay/till layer is effective in
providing a barrier for downward contaminant migration.

2.3 PREDESIGN INVESTIGATIONS

A series of Predesign Investigations (PIs) were conducted at the Area "D" Site to
define site constraints; fill data gaps that existed after the RI; define site characteristics
for the RD; and allow sampling for permeability, strength, treatability, and
compatibility testing. The scope of the PIs encompassed: fill and soil sampling from
borings, test pits, and the river bottom; monitoring well installations; groundwater and
NAPL sampling; treatability testing; geotechnical testing; and surveying. The majority
of the PIs were implemented by REMCOR, Inc. and were incorporated or presented in
the 30 Percent Design Report. The results of the PIs were compiled into a series of
Technical Memoranda that were previously provided to the NYSDEC. Several
additional studies were conducted by Parsons Engineering Science. Inc. (Parsons ES) in
order to gather additional information to finalize the remedial design. The key-results
of the Predesign Investigations are presented in the foliowing sections.

2.3.1 Cutoff Wall

The investigation for the cutoff wall was conducted by REMCOR and involved
defining the vertical and horizontal locations of the barrier; and evaluating the
compatibility of the soils, groundwater, and NAPL with the bentonite to be used as a
component of the cutoff wall. There were three general activities conducted to achieve
these goals:
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» Borings were advanced to locate the low-permeability layer and evaluate the
wall alignments;

» Test pits were installed to characterize the site soils, and verify the cutoff wall
location; and

* Bench-scale testing was provided to develop appropriate slurry mix for the
cutoff wall and to confirm the compatibility between cutoff wall and NAPL.

The borings were used to visually classify the soil strata at each location; to
identify the presence of NAPL in the soil samples; to identify any obstructions
encountered at the boring locations; to determine the depth to the low-permeability
layer; and to allow soil sampling for permeability and strength testing. The test pits
allowed for "bulk" observations of stratigraphy, visual classification of the materials
against which the cutoff wall will be placed, and an enhanced ability to evaluate
obstructions over that possible with a drill rig.

Areas of particular interest were the former iron oxide sludge lagoon area, the
incineration area, and the 54-inch water line owned by the Buffalo River Improvement
Corporation (BRIC). The BRIC water line is discussed further in Section 2.3.6.

The relationship of the former sludge lagoons to the cutoff wall required careful
evaluation to determine the potential for contact between the cutoff wall and residuals
from the surface impoundments, and with the NAPL in the incineration area. Bench-
scale testing was conducted to determine the formulation of the soil/bentonite siurry
mix, and the compatibility of the slurry mix with the groundwater and NAPL at the
site. The results of this PI task were presented in the REMCOR Technical
Memorandum - "Site Cap, Cutoff Wall, and Shoreline Stabilization Systems” ¢, It
was determined through. the compatibility testing program that a slurry trench cutoff
wall using bentonite (sodium montmorillonite) would not be adversely affected by the
NAPL and other contaminants at the site, and could be formulated such that the
permeability of the cutoff wall will not exceed 1x10-7 cm/sec.

Compatibility testing was completed to determine the long-term effects of
compounds contained in site groundwater on the materials used in the construction of
the soil/bentonite cutoff wall. The compatibility testing focused on determining the
long-term effects of the groundwater on the backfill mix. The program consisted of
selecting one backfill mix based on the results of the short-term permeability testing for
further standard soil permeability testing. The mix selected is composed of, by weight:
one percent bentonite in slurry, 30 percent clay (20 percent minus No. 200 sieve), and
69 percent granular material. By comparing the permeability of a soil/bentonite mix
when it is permeated with groundwater to that obtained when it is permeated with plant
service water, a determination was made of the groundwater's potential effect on the
permeability of the cutoff wall. No adverse impacts or incompatibilities were observed
during the test.

2.3.2 Capping System

The PI, conducted by REMCOR, included consolidation testing of soils around the
remaining building foundations and testing of remolded soils to be placed as subgrade
for the capping system. The capping system investigation included:
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e Test pits to determine properties of materials to be placed under the cap;

* Air monitoring to determine if there would be a potential for gas generation
beneath the capping system;

» Sampling of existing site materials for testing to ensure capping system could be
supported without causing slope failures;

e Survey to enable design of the storm water management controls; and
e Compatibility testing of liner components with onsite conditions.

The stability of the cap outslopes and the potential for differential settlement due to
various past uses of the Site or soil types was a key element in the capping system
design. The former weathering area was of highest concern for both issues. This area
has the potential for slope movements and significant differential settiements along the
southern end of the large foundation exist in the middle of the site. To estimate the
settlement of the cover due to consolidation of the alluvium, consolidation testing of
selected soil samples was conducted. Calculations based on the geotechnical testing
showed that negligible consolidation will occur due to the increase in stress associated
with placement of the capping system and dewatering of the alluvium. The calculated
settlements varied from 3.2 to 8.5 inches. The resulting differential settlement, after
placement of the FML cap, is expected to be less than 1 inch.

Compatibility testing of the liner material was conducted by Geotechnics. Samples
selected for use in the site capping system were exposed to samples of groundwater
from the Area "D" Site in accordance with "Method 9090 Compatibility Test for
Wastes and Membrane Liners” (EPA/600/2-88/052)1. The results indicate that site
groundwater would not have a detrimental effect on the proposed liner material.

2.3.3 Shoreline Stabilization
The evaluation of the shoreline stability included:

* Survey soundings to determine topography of the Buffalo River bottom adjacent
to the site;

» Locating USACE Buffalo River channel dredge line;
* Sampling of the river soils/sediments to assist the stabilization design; and

s Excavating of test pits to identify areas of concern, as shown on Figure 2.1 (i.e.
weathering area, tar seeps, slope movement areas),

The shoreline stabilization evaluation included defining the soils that can be
considered permanent for the purpose of the stability evaluation. The soils that can be
considered permanent are stable soils beneath loose river bottom materials, soils outside
the limits of the USACE dredging limits, soils to be left in place following the RA,
and soil to be placed as part of the RA. The former weathering area and the shoreline
along the western bank were of particular interest because there have been historical
references to slope movements within this area (eastern bank); and near the Conrail
bridge.
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The sounding survey of the Buffalo River adjacent to the site was conducted by
Maclntosh and Maclntosh, Surveyors P.C. Soundings were performed along the entire
shoreline, on fifty foot intervals. The limits of the sounding survey extended 100 feet
from the shores of the site. The results of the sounding survey were used to create
digital contours of the submerged embankments and river bottom. The contours were
incorporated into the design drawings. Parsons ES obtained the USACE Buffalo River
dredging limit information on a drawing in August 199509). This information has been
incorporated into design drawing C-6.

2.3.4 NAPL and Groundwater Treatment

The non-aqueous phase liquids (NAPL) and groundwater investigations conducted
by REMCOR included characterization of the NAPL that had been identified onsite,
and of the groundwater expected to be received into the wastewater treatment plant
equalization tank. The PI investigations also identified the quantity of water to be
collected during site development (period between initiation of the groundwater RA and
the establishment of steady-state conditions) and under steady-state conditions. The
various investigations related to NAPL and groundwater treatment included the
following:

» Installation of test pits and borings to delineate areas of NAPL occurrence;

e Performance of a pump test to accurately estimate the hydraulic conductivity
and specific yield of the alluvium aquifer;

¢ Conducting a pump test to gather transmissivity and storativity data of the
shallow aquifer; and

e Conducting a treatability test on collected groundwater necessary for treatment
plant design.

Two former seeps were identified along the river bank, as shown on Drawing G-2.
The NAPL, tentatively identified as kerosene, was located near the Former Tank Park
910. The groundwater data from all of the borings and test pits was evaluated. The
evaluations determined the occurrence of groundwater around the site, the variability of
the top of the aquiclude, and the controls that will be required to maintain the
groundwater within the limits of the cutoff wall. The characterization of the NAPL
identified omnsite is discussed in the document - "Revision 1, Technical Memorandum,
Non-Aqueous Phase Liquids (REMCOR, Inc. December 1994)" (111, The NAPL was
found to have a density less than water and was further characterized as a light non-
aqueous phase liquid (LNAPL) which generally floats on the water table.

Seven borings (NB-1 through NB-7) were advanced to specifically assess the
LNAPL proximate to existing monitoring wells W-8 and MW-4-88, where LNAPL
was observed during previous remedial investigations. Four of these borings were
completed as piezometers RP-3 through RP-6 (NB-1/RP-4, NB-2/RP-3, NB-3/RP-5,
and NB-4/RP-6). Test pits and borings advanced near the former Iron Oxide Lagoons
Area, and from the west shore and Former Pit Area, also yielded information pertinent
to the LNAPL assessment.
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The investigation revealed LNAPL in several existing monitoring wells, including:
W-15 (Former Iron Oxide Lagoons Area); MW-3-88 (West Shore and Former Pit
Area); and W-8. Up to seven feet of LNAPL was identified in the existing monitoring
wells. The oily substances were visually evident on the surface of groundwater
samples collected from both W-14 and W-15. Well W-15 contained the largest
quantity of LNAPL substances which was both free-floating and dispersed throughout
the sample.

The presence of organic material, which may manifest itself as LNAPL in
groundwater, was observed in subsurface soil samples collected at various locations
along the west shore, in the Former Pit Area, and in the Former Iron Oxide Lagoons
Area. During the collection of sediment samples from the river, an oil sheen was
observed on the water surface at transects RS-6 through RS-10, along the western
shoreline.

Each of the locations in which LNAPL was observed in the water or in which
organic material was encountered in the soil are shown in Figure 2.1. The observations
made regarding the presence of LNAPL and organic materials in the monitoring wells,
piezometers, borings, and test pits are presented in detail in the Technical
Memorandum [11],

Aquifer performance testing conducted at the Area "D" Site provided additional
information with respect to hydrogeclogic conditions occurring at the Site which was
used for the design of the groundwater extraction/collection system. Pump test data
was reduced and plotted on time-drawdown graphs.

The calculated values of transmissivity and storativity at each observation well are:

Transmissivity . Storage Coefficient
Observation Well : (gpd/fty Storativity
OB-1 5,225 0.41 x 104
OB-2 6,117 4.76 x 10+
OB-3 1,197 5.96 x 10+
OB-4 3,771 6.35 x 107

The calculated storage coefficients are less than those expected in an unconfined
aquifer, where the expected range of storativity is approximately 0.3 to 0.01. The
likely explanation for these observations is that the silt and clay alluvium overlying the
sand and gravel may act as a leaky confining unit. Therefore, the results of the
pumping test may be more indicative of the hydrologic conditions in the coarser
sediments in the lower five feet of the saturated zone.

To address the presence of the LNAPL, the groundwater collection system
proposed for the remedial action will require phase separation for groundwater
collected from several of the recovery wells. Further discussion regarding the selection
of wells with separate pumping coliection and treatment is discussed in Section 4.6.
The Treatability Study for the Area "D" Site groundwater was conducted by Zenon
Environmental Inc. Treatability testing confirmed that ferric sulfate addition followed
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by lime addition (35 milliliters [mL] of a one percent lime solution per liter of samples)
to a pH of 8.5, effectively removed the metals from the samples of groundwater from
the Area "D" site. Preliminary estimates indicate 16 tons of lime will be required
annually to carry out the chemical precipitation based on an estimated 20 gallons per
minute (gpm) flow rate. This will produce 9,300 cubic feet (ft°) of sludge that is 14
percent solids (40 tons dry basis). Organics were effectively removed by 100
milligrams (mg) of activated carbon per 100 mL of sample. Treatment of the organics
is estimated to require 5,000 pounds of carbon annually.

2.3.5 Long-Term Monitoring

The long-term monitoring program requirements were evaluated 1n conjunction
with the remedial design criteria. Elements of for the long-term monitoring program
evaluation included:

* Determining locations for monitoring well placement;
* Obtaining the requirements for treated groundwater discharge; and
» Reviewing existing data to develop criteria for evaluating the RA effectiveness.

The Long-Term Monitoring Plan (LTMP), which incorporates the results of these
studies, is included in Section 6 of this report.

2.3.6 54-Inch B.R.I.C. Water Line

The Buffalo River Improvement Corporation (BRIC) owns and operates a 54-inch
water line which is located on the northwest comer of the Area "D" site. The water
line supplies process water to several industries in the vicinity of the site. Buffalo
Color Corporation is the primary user of the water main. The water line was mapped
on the site drawings based upon drawings provided by AlliedSignal (dated September
1993). The design concepts for the Area "D" site were developed with consideration
for not interrupting service through the BRIC water line.

2.4 FOUNDATION DESIGN INVESTIGATION

A foundation design investigation was conducted by Parsons ES to obtain
necessary geotechnical information for the design of the foundation for the water
treatment building. The investigation involved advancing two borings in the general
proximity of the proposed water treatment plant, sampling and classifying soils, and
collecting soil samples for physical analysis in a laboratory. The field data consisted of
Standard Penetration Tests (SPT) values and visual soil classification. The laboratory
analysis consisted of one-dimensional consolidation tests, moisture content and
Atterberg Limits for cohesive soils (clay), and grain size analysis for cohesionless soils
(sandy, gravelly soils). The collected data was then used to evaluate the bearing
capacity of the soils and determine the amount of anticipated settlement. Foundation
engineering analyses were performed for two potentially applicable building footings:
a shallow spread footing of 6 foot by 6 foot and a deep steel H-pile footing. Both the
bearing capacity and settlement of the proposed foundations were analyzed. The results
indicate that the spread footing would settle six to nine inches due to consolidation of
the soft foundation soils. Varying the depth and/or size of the proposed shallow spread
footing was considered but was not adequate to significantly reduce the settlement to
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within acceptable limits. The analysis show that the pile foundation will have sufficient
load bearing capacity. Little settlement is expected from the pile footing due to end
bearing in bedrock and well distributed skin friction in the soil. Based on the analysis
and structural requirements (i.e. 12 load carrying columns), a standard steel H-pile of
eight inch size to bedrock is recommended to carry each column for the proposed
wastewater treatment plant. Site soil testing borings show that the bedrock is located at
a depth of approximately 65 feet bellow grade. Detailed information regarding the
foundation design investigation is presented in Appendix A.

Utilizing the existing foundations was considered as a potentially economic solution
for supporting the proposed wastewater treatment plant. The existing foundations were
used to support previous buildings that have been demolished. However, no complete
drawings of existing foundation design were available for the proposed area.

2.5 WETLANDS DELINEATION

A wetlands assessment was conducted to delineate wetlands and to determine the
potential effect of the project on regulated wetlands located within or near the site. The
wetlands assessment was conducted in accordance with the 1987 U.S. Army Corps of
Engineers Wetland Delineation Manual. Following the completion of the wetland
delineation, field markers denoting wetland boundaries were surveyed and tied into the
site survey control. The field survey results were incorporated into the site topographic
map and a detailed report is presented in Appendix B.

The majority of the site was characterized by an upland community and evidence
of wetland parameters were absent. The Slope Failure Area met the parameters for a
jurisdictional wetland and comprised an area of 0.44 acres. The lack of a shrub layer
suggests that, of the woody species present, only the fast growing willows and
cottonwoods can survive the debris deposition and ice scour naturally occurring in the
Buffalo River. In contrast, the annual jewelweed flourishes in the shifting substrate.

Given the small area of the wetland, its downstream location and the large volume
of water passing the site, the wetland functions performed by this wetland are quite
limited. The amount of floodflow retention and sediment trapping it performs is very
minor in this high flow section of the Buffalo River. The primary value of this wetland
appears to be its wildlife habitat, not specifically as a typical wetland environment, but
more as one of the more limited types of riparian shoreline present in this part of the
Buffalo River. ’

2.6 HABITAT SURVEY

A survey of tree species and beach conditions along the Buffalo River shoreline
was conducted in September 1995 by Beak Consultants. The main purpose of the
inventory was to assess the feasibility of saving shoreline vegetation during remedial
clean-up activities at the site. A secondary purpose of the survey is to provide an
inventory of trees and beach conditions along the shoreline prior to remediation. The
results of the survey are presented in Appendix D of this report. A summary table
identifying the existing habitat type and quantity at the site is presented in Table 2.2.
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TABLE 2.1

BUFFALO COLOR CORPORATION AREA "D" SITE SUMMARY
OF ONSITE CONTAMINANTS

Type of Analysis Analyte Range
a. Organics/Surface Soils
(0-2") mg/kg Nitrobenzene 0.21 - 580
Benzoic Acid 2.8
Naphthalene 470
2-Chloronaphthalene 66
Phenanthrene 4.6 -270
Fluoranthene 4.8 - 330
Pyrene 3.9 -310
Benzo(a)Anthracene 1.9 - 180
Chrysene 2.1-180
Benzo(b)Fluoranthene 3.1-150
Benzo(k)Fluoranthene 140
Benzo(a)Pyrene 1.7 - 140
Indenol(1,2,3-cd)Pyrene 0.76 - 77
Benzo(g,h,i)Perylene 0.78 - 63
EOX(mg/kg) 11 - 2,780
b. Inorganics/Surface Soils
(0-2') mg/kg Arsenic 4.5-77.2
Cadmium 0.82-24.8
Chromium 44.2 - 1,990
Copper 36.2 - 3,580
Iron 15,200 - 537,000
Lead 8.9-27,300
Mercury 0.07 - 6.2
¢. Organics/Subsurface Soils
mg/kg 1,4-Dichlorobenzene 1.7-13
1,2-Dichlorobenzene 0.91-110
Nitrobenzene 0.21-1,100
1,2,4-Trichlorobenzene 1.2 - 150
Naphthalene 19-82
2-Chloronaphthalene 0.55 - 140
Fluoranthene 0.19-14
Pyrene 0.14 - 13
Benzo(a)Anthracene 1.1-6.7
Chrysene 0.35-8.2
Benzo(b)Fluoranthene 1.6-9.7
Benzo(a)Pyrene 11 - 360
EOX (mg/kg) 11 - 360
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f.

Inorganics/Subsurface Soils

mg/kg

Organics/Groundwater
ug/l

Inorganics/Groundwater

ug/l

Arsenic
Cadmium
Chremium
Copper
fron

Lead
Mercury

2-Chiorophenol
1,4-Dichlorobenzene
1,2-Dichlorbenzene
1,2,4-Trichlorbenzene
Naphthalene
4-Chloroaniline
2,4-Dinitrotoluene
2,6-Dinotrotoluene
Benzidine
1-Naphthylamine
Aniline

Benzene

Toluene
Chlorobenzene
Ethylbenzene
Xylene (Total)

Arsenic
Cadmium
Chromium
Copper
Iron

Lead
Mercury
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4 - 2,860
0.7-7

5.7 - 440

6 - 14,500
1,750 - 360,000
8.4 - 83,200
0.19-14

0.8 - 1,800
1-4,900
2-21,000
8-1,200
0.3 - 4,900
8 - 11,000
2,000

1,500 - 1,700
90 - 360

6 - 42,000

5 - 660

0.1 - 28,000
0.09 - 4,700
0.6 - 48,000
0.2 - 43,000
1-1,700

5.7-1,820
5-127

13 - 2,140

15 - 78,700
3940 - 405,000
5-3,030

0.29 - 50



TABLE 2.2 ALLIED SIGNAL AREA "D" SITE VEGETATIVE

URBAN VACANT LOT

Common Name

Mugwort

Japanese knotweed
Sweet white clover
Canada goldenrod
White snakeroot
Burdock

Curly dock

Queen Ann's lace
Chicory
Bittersweet nightshade
Hedge bindweed
Evening primrose
Shepard's purse
St. John's wort
Spotted knapweed
Staghorn sumac
Eastern cottonwood
Green ash

Crack willow

Tree of heaven
Sycamore
American elm

Ccbble Shore Wet Meadow

Common Name

Jewelweed
Enchanter's nightshade
Hedge bindweed
White snakeroot
Canada goldenrod
Tall meadow rue

Thin leaved sunflower
Stinging nettle

Wood sage
Narrow-leaved cattail
Purple loosestrife
Crack Willow
Staghorn sumac
American elm

COMMUNITIES SPECIES LIST

Scientific Name

Artemisia Vulgaris
Polygonum cuspidatum
Melilotus alba
Solidago canadensis
Ageratina altissima
Artium minus

Rumex crispus

Daucus carota
Chichorium intybus
Solanum dulcamara
Calystegia sepium
Oenothera biennis
Capsella bursa-pastoris
Hypercium perforatum
Centaurea maculosa
Rhus typhina

Populus deltoides
Fraximus pennsylvanica
Salix fragillis
Ailanthus altissima
Platanus occidentalis
Ulmus americana

Scientific Name

Impatiens capensis
Circaea luteliana
Calystegia sepium
Ageratina altissima
Solidago canadensis
Thalictrum polygamum
Helianthus decapetalus
Urtical dioica
Teucrium canadense
Typha augustifolia
Lythrum salicaria

Salix fragilis

Rhus typhia

Ulmus americana
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Abundance

very abundant
abundant
abundant
common
common
occasional
occasional
common
common
occasional
occasional
occasional
few

few

few
common
abundant
few
abundant
common
one individual
few

Abundance

abundant
common
common
common
common
occasional
occasional
occasional
occasional
occasional
occasional
abundant
occasional
few
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SECTION 3
DESIGN CRITERIA AND PERMIT REQUIREMENTS

3.1 INTRODUCTION

The RD has been developed to satisfy the ROD and meet applicable or relevant and
appropriate requirements (ARARs); and Standards, Criteria, and Guidelines (SCGs).
The RD also incorporates, to the extent practical and reasonable, guidance and
documents reviewed as "To-Be-Considered” (TBC). TBCs are not promulgated
standards and are, therefore, only considered in the design as needed to assist in the
development of engineering design criteria.  Permit requirements have been
incorporated into the remedial design.

3.2 COMPLIANCE WITH ARARS

This section reviews the ARARs used in establishing the RD and for measuring the
effectiveness of the RA. The ROD for the Area "D" Site has documented a set of
ARARs that address site groundwater and a set of ARARs that address site soils.

3.2.1 Groundwater ARARs

Groundwater beneath the Area "D" Site flows to the Buffalo River. The site
groundwater is not used as a potable or other water source. Regionally, groundwater is
not suitable for potable water use because of high total dissolved solids (TDS) and is
classified as a Class GA saline groundwater (New York State Codes, Rules and
Regulations [NYCRR], Title 6, Chapter X, 701.16). Therefore, there is no
opportunity for direct exposure to groundwater and no human receptors. However,
river biota may bioconcentrate groundwater contaminants that may be released into the
Buffalo River through groundwater to surface water migration. This may result in
environmental impacts on the river's ecosystem and potential human health risks
associated with consumption of fish from the river.

The following regulatory requirements (or their latest revisions) have been
identified as being ARARs for the remediation of the groundwater at the Area "D"
Site:

» 6 NYCRR 703.5(a)(3), "Groundwater Standards for Class GA Waters"
* 10 NYCRR Subpart 5-1, "Standards for Drinking Water Supplies”

= 40 Code of Federal Regulations (CFR) 141.11, "Standards for Public Drinking
Water Systems"

» 6 NYCRR 701.19, "Fresh Surface Water Standards (Class C)"

» NYSDEC Technical and Operations Guidance Series (TOGS) 1.1.1 (9-25-90),
"Ambient Water Quality Standard”
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e (Clean Water Act 303-304, "Water Quality Criteria {Aquatic Life)”
e Clean Water Act 303-304, "Water Quality Criteria (Fish Consumption).”

Where two regulations have different standards for one of the chemicals of
concern, the more stringent value given in the latest revision was applied. For
example., 6 NYCRR Parts 700-705 were revised on September 1, 1991 to incorporate
the more stringent standards of 10 NYCRR Part 5-1 and the Safe Drinking Water Act.
These revised standards become part of the Order on Consent under the requirement to
use the latest revisions,

Design and construction of the selected remedy will satisfy the requirements of the
ARARSs for groundwater. The cutoff wall, combined with groundwater pumping and
pretreatment will reduce the migration of existing site groundwater to the Buffalo
River. The cutoff wall and FML cap will limit offsite groundwater (i.e., groundwater
from BCC or influent river water) and precipitation from migrating into the Area "D"
Site and creating a means for potentially transporting site contaminants to the Buffalo
River.

3.2.2 Discharge ARARSs

The discharge standards for the treatment facility were based upon direct effluent
discharge to the Buffalo River. Therefore, ARARs for direct discharge under a State
Pollutant Discharge Elimination System (SPDES) permit were followed; namely,
6NYCRR Part 701.9 "Fresh Surface Water Standards (Class C)".

3.2.3 Soil ARARs

The Area "D" Site is surrounded on three sides by the Buffalo River and by
fenced, patrolled private properties in the fourth direction. However, because the site
1s theoretically accessible from the Buffalo River, there is potential for exposure to the
soils and waste materials onsite. The following guidelines have been identified as
ARARs to the remediation of the Area "D" Site soils eroding to the Buffalo River:

e U.S. Environmental Protection Agency (EPA) Sediment Classification
Guidelines (Region V: April 1977);

» NYSDEC Site-Specific Guidelines for Area "D" Soils, based on the EPA Re-
source Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
Guidance Report - Interim Final, May 1989; Protection of Groundwater; or
Background Values;

o NYSDEC, Title 6 NYCRR Part 608 - Use and Protection of Waters; and

» NYSDEC, Technical and Administrative Guidance Memorandum (TAGM)
HWR-92-4046 - Soil Cleanup Objectives and Levels.
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Based on these guidelines, the chemical-specific ARARs for the soils at the Area
"D" Site are as follows:

» Arsenic - 7,500  pug/kg
» Cadmium - 1,000 pglkg
* Chromium - 10,000 png/kg
» 1,2-Dichlorobenzene - 425 ug/kg
* 1,4-Dichlorobenzene - 425 ug/kg
* Iron - 550,000 ug/kg
e Lead - 32,500 pug/kg
e Mercury - 100 ug/kg
* Phenanthrene - 35,000 pug/kg

Design and construction of the selected remedy will satisfy the requirements of the
ARARs for soil. The FML cap will eliminate fugitive dust emissions and direct
exposure routes. Excavation of the fill outside the cutoff wall limits and construction
of the shoreline stabilization will prohibit soil or waste from entering the Buffalo River
and direct dermal contact exposure.

3.3 PERMIT REQUIREMENTS

The RA complies with the substantive requirements of all state permit programs.
The permit applications filed for the RA at the site include:

+ FErosion and Sediment Control Plan (Erie County Soil Conservation District)
which includes the permit to discharge storm water during construction.

» State Pollutant Discharge Elimination System (SPDES) Permit. The NYSDEC
has issued a letter granting a five year discharge program because the action is
being conducted as a result of a Consent Order, and, therefore, does not require
a permit.

* Building Permit for the Treatment Facility (City of Buffalo).

* A Joint Application for Permit under Sections 10 and 404 of the Clean Water
Act (USACE and NYSDEC) for the soil removal from the river, regrading of
the outslopes, and construction of the shoreline stabilization and wetland
improvement.

* Coastal Zone Consistency Evaluation (New York State Departiment of State).
3.3.1 Storm Water Discharge Permit

Parsons ES has prepared a Storm Water Management and Erosion Control Plan
(SWM & ECP) consistent with applicable New York State guidance, the Erie and
Niagara Counties Regional Planning Board Storm Drainage Design Manual, and
NPDES regulations governing storm water discharges from industrial facilities. A
Notice of Intent was included as an attachment to the plan requesting coverage for
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storm water discharges associated with industrial activity under New York State's
SPDES General Permit. The Plan is provided herein as Appendix D.

3.3.2 Discharge Permit

Approval for the discharge of treated groundwater has been issued by the
NYSDEC. Table 3.1 lists the effluent discharge criteria. The detailed discharge
permit including general conditions is included in Volume III of the Operations and
Maintenance Manual (Appendix E). The discharge criteria, effective September 1,
1995 to September 1, 2000 include periodic monitoring/sampling of over seventy
chemical or physical parameters, along with associated reporting requirements.

3.3.3 Building Permit

Under the requirements of the Contract Documents, the RA Contractor will be
required to secure a building permit from the City of Buffalo for construction of the
wastewater treatment plant. The design of the treatment plant conforms to all
applicable City codes and requirements.

3.3.4 Federal Permits

For this project, a Joint Application for Permit will be submitted to the United
States Army Corps of Engineers (USACE), Buffalo District (the lead agency) and
NYSDEC (coordinated review) covering (1) the placement of erosion control materials
(i-e. riprap) along the Buffalo River (Section 10 permit); and (2) remedial actions
necessary within federal regulated wetlands. Parsons ES anticipates application for
permit coverage under Nationwide Permit 38, covering hazardous waste remediation
programs.

The completed permit application, along with supporting documentation and design
details, will be submitted to the USACE concurrently with submittal of this report to
NYSDEC and the Coastal Assessment Form/Federal Consistency Form, to the
Department of State (see Section 3.2.2). As lead agency, the USACE will coordinate
review of the application with the NYSDEC and Department of State.

3.3.5 Coastal Zone Consistency Evaluation

The New York State Coastal Management Program is established pursuant to the
federal Coastal Zone Management Act of 1972 and the State Waterfront Revitalization
and Coastal Resources Act of 1981 (WRCRA). These acts call for the coordinated,
comprehensive, and full exercise of governmental authority over land and water uses in
the coastal zone for the purpose of preserving and using coastal resources in a manner
that balances natural resource protection and the need to accommodate economic
development. To accomplish this, the acts provide that 1l state and federal actions in
the coastal zone shall comply with the State of New York Coastal Management
Program (CMP) and Final Environmental Impact Statement. In general these policies
either:

» Promote the beneficial use of coastal resources, by encouraging water dependent
uses, expansion of ports and small harbors, revitalization of waterfronts, and
expansion of access and recreation opportunities;
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» Prevent the impairment of certain coastal resources, including fish and wildlife
habitats, dunes, beaches, islands, and other natural protective features,

wetlands, scenic areas, historic resources, and agricultural lands; or

» Provide for the management of activities which may impact coastal resources,
including dredging, ice Management, energy facility development, waste
disposal, construction of erosion structures, and mineral resource exploration.

Department of State implements the CMP through three program components -
Local Waterfront Revitalization Programs (LWRPs), review of federal and state
government actions for consistency with policies, and the advocacy of projects and
activities which implement specific coastal policies.

Local Waterfront Revitalization Programs (LWRP)

The Local Waterfront Revitalization Program was established to enable the State's
CMP to address the problems of coastal development in full partnership with local
government. Management of coastal development, whether the concern is protecting
critical resources or revitalizing deteriorated waterfronts, must, of necessity, include
regulation of land use decision. The LWRP refines and supplements the state CMP by
incorporating local needs and objectives. As authorized by Section 915 of the
WRCRA, a LWRP is a locally prepared, detailed land use plan that sets forth design,
location, and environmental standards for all development along the municipality's
waterfront. Federal and state law provide that all government agencies in their direct
funding, and permit actions adhere to any LWRP approved by the Secretary of State.

Consistency

The federal Coastal Zone Management Act stipulates that federal agency activities
affecting land and water uses within the coastal zone must be consistent with approved
state coastal management programs. This requirement means that no federal direct
action can take place, no license or permit can be issued, and no federal financial
assistance to state or local governments can be provided; unless the direct action
permit, or grant, is in accord with the state's coastal program. New York State thus
has control over the actions of federal agencies that affect its coastal area.

In recognition of both the beneficial and potentially adverse effects that state
agency activities may have upon waterfront areas, the Waterfront Revitalization and
Coastal Resources Act required that "action directly undertaken by state agencies within
the coastal area shall be consistent with the coastal area policies of this Article".
Actions which are not consistent with applicable policies cannot be undertaken or,
where applicable, are to be modified to an extent that they will be consistent.

Advocacy

The consistency provision of the Coastal Management Program and the existence
of Local Waterfront Revitalization Programs assure that many coastal policies are
implemented. However, policies must also be advanced by the direct involvement in a
variety of coastal programs, projects, and activities. Hence, advocacy of policies is a
third major focus of the program. Included within this focus are efforts to promote the
State's commercial fishing industry; provide suitable space for traditional maritime
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activities; preserve coastal historic, scenic, and cultural resources; promote public
access to coastal lands and waters; minimize development in coastal flooding and
erosion hazard areas; protect significant coastal fish and wildlife habitats; and seek
solutions to the problems that constrain port and harbor dredging.

To ensure compliance with 19 NYCRR Part 600, the "Coastal Assessment
Form/Federal Consistency Assessment Form" has been completed. The form requires
a description of the potential impact of the proposed project on coastal areas including
scenic qualities and impacts to fish and wildlife habitat. This form, and supporting
documents, will be submitted to the Department of State concurrent to the submittal of
the Joint Application for Permit to the United States Army Corps of Engineers.

3.4 ENGINEERING DESIGN CRITERIA

The relevant engineering design criteria are presented in detail in the following
sections which provide a detailed description of the various remedial design
components. The basic engineering design criteria that were used for the Area "D"
Site are:

¢ Erosion control - A maximum soil loss of 2 tons per acre per year as defined by
the Revised Universal Soil Loss Equation {121, Full vegetative cover will be
maintained over the site.

¢ The design precipitation event for surface drainage and storm water collection
is a 50-year, 24-hour storm. A 100-year, 24-hour storm event was used for
slope stability.

» Eroded soils will be removed from the shoreline. The vertical limits of the soils
removal will extend from the bottom of the outslope of the site to the limits of
the fill excavation at the top of the slope.

» Surface soils will be consolidated from the perimeter of the site (along
CONRAIL tracks, near the 54-inch-diameter water line, and shoreline areas
outside of the cutoff wall) where constituents exceed the site-specific cleanup
standards.

» Soil will be placed onsite with sufficient strength to support the cap within the
limits of the subgrade.

» Groundwater will be collected from beneath the capped area to eliminate the
potential for discharge to the Buffalo River.

» Treated water meeting SPDES standards will be discharged.

* Hydraulic site control will be effected through the use of surface water controls
and a groundwater collection system and cutoff wall.

» Capping system slopes will be 5 percent (20H:1V) on the plateau and 33 percent
(3H:1V) at the outslopes.

* Generally, river bank and cap slopes will not exceed 33 percent. Slope stability
analyses was conducted for all slopes exceeding 10 percent. A minimum factor
of safety of 1.5 was assumed.
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» Stabilized outslopes that will prevent erosion of the bank primarily from ice
scour and from high water, peak flow velocity anticipated for the design
precipitation event.

e Revegetation of the site using primarily non-woody species that will provide a
persistent cover in western New York, and will also allow inspection of the
surface performance. In addition, habitat restoration along the entire shoreline
will be provided.

» A 6-foot-high chain-link fence will be installed around the Treatment Facility.

» Warning signs will be placed along the riverbank every 200 feet warning against
unauthorized access.
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DHWR SfteNo.: 9-15-012 ALE

Part 1, Page of

Table 3.1 Effluent Discharge Criteria

During the perlod beginning _September 1, 19985

and lasting until September 1, 2000

the discharges from the treatment facility to the Buffalo River shall be limited and monltored by the operator as specliied
below:

Minimum
Monitorlng Requlrements

Outfall Number & Discharge Limitations Measurement Sample
€EMuent Parameter Daily Avg. Dally Max. Units Frequency Type
Qutlall o1 - Treated Groungwaler;
Trichlorpethylene Monitut 0.0072 Ps/d  Weekly® Grab
Vinyt Chloride Monltor 0.0072 bs/d  Weeldy® Grab
2,4-Dlmethylphenol Monitor 0.0072 ibs/d WeeldY6 Grab
Acenaphthene Monitor 0.0072 Ibs/d Weekly® Grab
Anthracens Monitor 0.0072 ibs/d  Weekly® Grab
Benzo(a}anthracene Monitor 0.0072 tbs/d WGGHY6 Grab
Chrysene Monltor 0.0024 ibs/d  Weekly’ Grab
1,3-Dichiorabenzene Monitor  0.0024 Ibs/d  Weekly® Grab
Fluoranthene Monitor 0.0024 lbs/d  Weeky" Grab
Flyorene Monitor 0.0024 bs/d  Weokly® Grab
Phenanthrene . Monitor 0.0024 bs/d  Weeky® Geab
Pyrene Monitor 0.0024 bs/d  Weekiy® Grab
Chlordane Monitor 0.00024 Ibs/d  Weokly® Grab
4.4'-007 Monitar 0.00024 Ibs/d  Weekly® Grab
4,4'-DOE Monitor © 0.00024 Ibs/d  Weeky® Grab
4,40DD Monitor 0.00024 s/d  Weekly® Grab
Dieldrin . Monilor 0.00024 Ibs/d Weekly® Grab
Anlling Monitor 30 lbs/d Weekly® Grab
Carbon Disulfide Monitor 0.0024 lbs/d  Weakly® Grab
Xylenes, Total Monlior 0.0024 Ibs/d Weekly® Grab
Anlimony, Total Monitor 0.09 lbs/d  Quanteily Grab
Beryllium, Totat Monitor 0.006 ibs/d  Quarterly Grab
Selenlum, Total Monltor 0.006 Ibsyd  Quartery Grab
Silver, Total Monitor 0.009 lbs/d  Quarterly Grab
Thalliumn, Total Monitor 0.066 Ibs/d  Quarterly Grab
Cyanide, Total Monttor 0.04 Ibs/d  Quarterly Grab
2,4-Dichtorophenol Monitor 0.003 ibs/d  Quanerly Grab
Pentachlorophenol Monitor 0.003 Ibs/d Quarterly Grab
Benzldine Wonitor 0.3 Ibs/d  Quarteny Grab
Benzo(k)fuoranthane Monitor 0.0003 bs/d Quarntedy Grab
Bls(2-chloroethoxy)methanes Monitor 0.015 lbs/d  Quanery Grab
Bis(2-ethythexyl)phthalzte Monitor 0.036 tbs/¢  Quartedy Grab
Dibenzo(a,h}Anthracens Monltor 0.003 lbs/d  Quarterty Grab
Diethyt Phthalats Monitor 0.003 lbs/d  Quanerly Grab
DI-N-Butylphthalate Maonfor 0.0008 Ibs/d  Quarterly Grab
Nitrcbenzeng Monitor 0.012 Ibs/d Quarterty Grab
N-Nhrosodimethylamine Monitor 0.08 fos/d  Quartedy Grab
N-Nitroso-N-Propylamine Monitor 0.02 ibs/d  Quarterly Grab
Methoxychlor Moniltor 0.00008 Ibs/d  Quarterly Grad
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SECTION 4
REMEDIAL DESIGN

4.1 INTRODUCTION

The remedial design described in the following sections was developed to
incorporate results of the predesign investigations, compliance with ARARs, and the
engineering design criteria described in Section 3. Detailed design drawings and
technical specifications have been developed for the project and are included herein as
Appendices F and G, respectively.

4.2 MATERIALS CONSOLIDATION
4.2.1 River Soils Removal

Removal of fill material between the river and the cutoff wall and capping system
limits will be required in order to provide a uniform, stable outslope. This will be
accomplished using normal earth moving and excavation techniques involving track-
mounted and rubber-tired equipment. Removal of soil from the river will be
accomplished using excavators from the shoreline in conjunction with mechanical
dredging techniques for materials that are further from shore. Special erosion and
sediment control measures will be implemented during dredging and slope stability
work as described in the Surface Water Management and Erosion Control Plan
(Appendix D). These measures include the installation of a silt curtain along the limits
of river soil removal activities. In accordance with guidance provided by the
NYSDEC, work associated with the removal of river soils may be subject to seasonal
limitations governing work performed within the Buffalo River. In accordance with the
NYSDEC requirements, work in the Buffalo River may not be conducted during the
period of June 1st to July 15th, due to the spawning season of species native to this
area. This, in combination with other RA components, would require that the RA be
implemented over a two-year period.

The shoreline stabilization design includes removal of low-strength soil, up to a
depth of two feet. Removal operations are to extend from the cutoff wall bench to the
limits of the riprap slope as shown on Drawing No. C-6. Portions of the soil covering
the bank below the perimeter fill may have eroded from the Area "D" Site surface.
The removal of the two-foot-thick layer will result in an additional benefit of capturing
this material, thus eliminating the need for confirmatory sampling.

In accordance with the DEC's request for additional sediment removal beyond the
riprap toe, a nominal 24-inch of sediments will be removed from the riprap toe to five
feet from the "Observed COE Dredging Limit", where a silt curtain will be installed.
It was understood that this sediment removal in combination with the regular COE
dredging would remove all potentially contaminated sediments originated from the site.
Due to the sediments’ natural angle of repose, any loose sediments located between the
COE's dredging limit and our proposed sediment removal limit will slide downslope
into the COE's dredging channel during the COE's dredging.
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To minimize unnecessary over-excavation of native soil or under-excavation of
loose sediments, the removal thickness will be adjusted in the field based on visual
observation of excavated sediments and/or resistance on the excavation bucket. To
confirm the extent of sediment excavation, barometric sounding surveys will be
conducted immediately before and after sediment removal.

4,2.2 River Soil Stabilization

Based on bench-scale testing of river soil samples, physical stabilization of the
river soils will be required to facilitate consolidation of the soils into the area to be
capped. Soils dredged from the river will be drained of excess water directly from the
backhoe bucket into the Buffalo River immediately after they are excavated. As much
free water as practicable will be allowed to drain back to the river from the dredged
soils. Excavated sediments will be placed near the center of the site within the
proposed slurry wall limits, allowing natural dewatering of the soils. The areas will be
partitioned, as necessary, with silk curtains, earthen berms, or hay bails to prevent the
migration of fine sediment. Dredged material will be allowed to gravity drain until the
cap is placed in 1997. The total volume of sediment and fill material to be
removed/dredged is estimated to be 20,000 cubic yards.

Prior to cap placement, the previously dredged materials will be evaluated to
determine if and solidification is needed. If necessary, physical stabilization of the
dredged materials will be conducted through the additicn of cement kiln dust or other
similar agent. Cement kiln dust will be applied, as necessary, and thoroughly mixed
into the soil. The percentage of soil amendment required will be dependent on the
moisture content of the soil. The solidified sediments will remain in place as subgrade
material prior to cap installation.

4.2.3 Conrail Area

Additional scil consolidation under the proposed cap will involve the excavation of
up to three feet of soil between the cutoff wall and the Conrail property bordering the
western perimeter of the site. The 54-inch BRIC water line is also located in this area.
The purpose of excavating this material is to limit dermal contact with potentially
contaminated soil outside the limit of the cap, which was necessary to accommodate the
design constraints associated with the BRIC water line. Refer to Section 4.4.9 for
additional discussion of this issue.

4.3 CUTOFF WALL DESIGN

The design of the cutoff wall meets the requirements set forth in the ROD. A
detailed evaluation was performed on the use of an HDPE vertical barrier wall as
compared to a soil/bentonite slurry wall to meet the requirements set forth in the ROD.
Based on concerns related to long-term monitoring, a soil/bentonite slurry wall has
been selected to be installed at the Area "D" site.

4.3.1 System Requirements

The specific objective of the cutoff wall is to limit the migration of shallow
groundwater and NAPL to the Buffalo River as well as to prevent inflow from the
Buffalo River from entering the groundwater collection system. The cutoff wall wiil

PARESSYRO1\WWOL1:WP\728103.01000\RD-ES-R005.DOC
4-2



surround the entire site and will be keyed into the clay stratum that lies beneath the fill
and alluvium.

4.3.2 Soil/Bentonite Slurry Wall Evaluation

The slurry wall will be created by simultaneously excavating and backfilling a
trench with a bentonite slurry. Following excavation of a section, the slurry will be
displaced with a soil/bentonite backfill mix to provide the permanent barrier. For this
application, a combination of granular soil (fine gravel), cohesive soil (silty clay),
bentonite, and water will comprise the trench backfill mix. The slurry wall will
effectively contain the groundwater at the site because the wall forms a continuous
uniform barrier and the slurry mix will be self-healing in the event of minor
displacement. The performance of the slurry wall materials will be evaluated prior to
installation in the laboratory with respect to site conditions and chemical compatibility.

The slurry wall installation generally involves specialized construction techniques,
multifaceted construction, and complicated scheduling. The following factors will be
considered during the slurry wall construction:

e The slurry wall requires the coordination and management of multiple construc-
tion tasks during installation including trenching, stabilization of excavated
materials and placement under the cap, slurry mixing and handling, and backfill
mixing, placement and quality control.

* The slurry wall requires importing approximately 10,000 cubic yards of backfill
material.

» Construction of the slurry wall requires a wide bench (20 feet wide minimum)
to be constructed on top of the shoreline embankment to facilitate execution of
the installation. This impacts the final outslope configuration such that
additional material must be excavated and placed under the cap. However, the
use of this material is necessary to regrade the site to promote positive drainage
of precipitation.

4.3.3 Slurry Mix
The primary functions of the bentonite slurry include:
e Maintaining stability of the open trench during construction;
* Containing site groundwater;

e Depositing a layer on the walls of the trench to contribute to the low
permeability of the completed cutoff wall; and

« Utilization as a component of the bentonite/soil backfill of the trench.

The slurry will consist of a mixture of city water and the specified bentonite
powder. Characteristics of the water with the potential to affect the performance of the
slurry mix include hardness, dissolved solids, oil and grease, organic content, and pH.
City water will be used for mixing the slurry in the field. City water obtained from the
BCC plant was used for the laboratory trials. Characteristics of potable water supplies
are commonly within the recommended limits for each quality parameter for use as mix
water.
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A laboratory testing program was implemented for design of the slurry mix for
construction of the cutoff wall at the Area "D" Site. Testing focused on selecting a
specific bentonite clay and determining the required concentration to produce a suitable
slurry that is compatible with the site groundwater. Selected borrow soil was mixed
with one percent bentonite to form the trial backfill mix. No adverse impacts were
observed during the compatability testing with LNAPL and contaminated groundwater.
Details of the slurry wall construction materials are provided in the technical
specifications.

4.3.4 Backfill Mix Design

After excavation, the slurry in the trench is displaced by a mixture of fresh slurry
and soil. Performance of the cutoff wall is dependent on the permeability of the
backfill mix. Soil for the backfill will likely be from an offsite borrow source and
consist primarily of a locally available sand and fine gravel and clayey soil. Although
the cost to import clay borrow is significantly greater than the coarse-grained soils, the
addition of fine-grained clayey soil is important to minimize the addition of dry
bentonite powder necessary to produce a backfill of the required permeability.

A laboratory testing program implemented for design of the backfill mix for
construction of the cutoff wall focused on determining the required mix proportions to
produce a backfill of the required permeability that is compatible with the site
groundwater. The program consisted of the following steps:

1. Geotechnical Classification and Material Selection - Several soil borrow sources
were evaluated leading to selection of a mixture of granular soil and clay to be
used for design of the backfill mix. The gradation of the soil is presented in the
technical specifications.

2. Backfill Mix Design - The soil borrow material selected from the geotechnical
tests was used to prepare and evaluate different backfill mixes with varying
percentages of bentonite. The backfill mix has a slump (American Society for
Testing and Materials [ASTM] C 143-90A) of between 3 and 6 inches. The
unit weight of the backfill was maintained at 80 1bs/ft3, so as to remain at least
15 lbs/ft3 greater than the slurry. Three potential sources of backfill mix were
evaluated. Technical specification 02200 (Appendix G) requires specified
gradation of the soils to achieve the necessary permeability. A submittal will
also be required, along with periodic QA/QC of incoming backfill to ensure
compliance with this gradation.

3. Permeability Testing - Each backfill mix sample was tested for short-term
permeability to determine appropriate backfill mix specifications meeting the
design requirements. The maximum backfill permeability is specified to be
5x108 cm/sec.

4.3.5 Trench Stability

The primary reason for utilizing slurry wall construction is to ensure the stability
of the excavated trench during construction. The granular soil and elevated
groundwater levels at the site present difficult conditions to maintain the stability of the
slurry trench.
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During excavation, trench stability will be maintained by keeping the trench full of
slurry with a positive head above the surrounding groundwater level. The level of
slurry will be maintained three to five feet above the groundwater level. This is
especially important in the granular soils adjacent to the river at the Area "D" Site.
The construction bench design incorporates provisions to maintain the slurry above the
river and groundwater level. Soil conditions and the slurry level will maintain a
positive head in the trench and promote trench stability.

4.3.6 Cutoff Wall Alignment

Several factors were considered during the selection of the cutoff wall alignment
(Drawing C-2). The overall cutoff wall alignment is intended to encompass as much
potentially contaminated fill material as possible; in so doing, the cutoff wall has been
placed as close to the final shoreline as possible. The design provides for a 20-foot-
wide level bench, constructed to an initial elevation of 583.0 feet. From this bench,
the cutoff wall will be constructed. After cutoff wall construction, the level of the
bench will be lowered to an elevation of 580.0 feet. This is necessary to recontour the
site for a balanced cut and fill. Along the western shore where a slope failure occurred
in the 1930s, the cutoff wall will be located farther from the shoreline, and the bench
along the river will be considerably wider than other areas of the site. Along the
northern side of the site, the cutoff wall parallels the 54-inch diameter water line (BRIC
line). A minimum distance of 30 feet from the BRIC line will be maintained to prevent
damage to the water line and provide access for future maintenance of this pipe.

The cutoff wall profile is shown on Drawings C-3, C-4, and C-5. This profile
shows the anticipated depth of the cutoff wall and the locations of the borings along the
alignment. The boring logs provided in the Technical Memorandum - "Site Cap,
Cutoff Wall, and Shoreline Stabilization Systems" (99 may be consulted for specific
information on the soils along the cutoff wall.

4.4 CAPPING SYSTEM DESIGN

The preliminary design of the capping system has been prepared to meet the
requirements set forth in the ROD. The capping system consists of (from bottom to
top):

¢ 6 ounces (oz.) nonwoven geotextile;

¢ 60-mil high density polyethylene (HDPE) smooth flexible membrane liner
(FML) on the plateau portion only;

» 60-mil HDPE textured FML (3H:1V slopes only);

* Drainage net with geotextile on both sides (3H:1V slopes only);
» Drainage net with geotextile on one side (plateau portion only);
* 24 inches of unclassified fill; and

* 6 inches of soil capable of supporting vegetation.

The limits of the capping system will extend to the perimeter of the cutoff wall.

PARESSYROINWOLI1:WPA\728103.01000\RD-ES-RD05.DOC
4-5



4.4.1 Subgrade Plan

The capping system subgrade plan (Drawing No. C-6) has been designed to
provide adequate room for placing excavated materials associated with shoreline
stabilization, surface soil removal, cutoff wall construction, and river soil removal.
Excavated material from outside the limits of the capping system and cutoff wall will
be stabilized as necessary and placed on the plateau portion of the site to provide the 5
percent slope for the cap subgrade. The 5 percent slope allows the use of smooth
HDPE while the 33 percent slopes require that textured HDPE be used (Drawing Nos.
C-6, C-7).

Demolition of numerous existing foundations, railroad tracks, and underground
pipelines is required for the construction of the cutoff wall, slope stabilization, and
capping system. Design Drawing C-2 contains the approximate location of many of the
known foundations, railroad tracks, and pipes based on historical site plans; however,
other obstructions requiring demolition may be encountered during construction
activities.

All demolition debris will be placed within the limits of the cutoff wall and
capping system. No debris will be placed within two feet of the cutoff wall or FML.
All debris will be placed in a manner that will not result in subsequent settlement of the
cap.

Material balance calculations were performed using plan views of existing contours
and proposed subgrade contours. Estimated quantities associated with removal of

existing till outside the cutoff wall, and cutoff wall construction were also estimated.
Table 4.1 presents a summary of the material balance.

4.4.2 Synthetic Liner Membrane

A 60-mil High Density Polyethylene (HDPE) Flexible Membrane Liner (FML)
will be placed over the site after the site has been graded and the slurry wall has been
installed. The FML will be terminated in a trench located immediately outside of the
cutoff wall. Lateral limits extending to the west of the site are restricted because of the
location of the 54-inch water line. The edge of the cap is at least 20 feet from the
water line.

The HDPE FML cap was selected because the material is:
e Very durable;

» Compatible with onsite soils and groundwater;

» Uniform in consistency; and

» Cost-effective.

HDPE FML with both smooth and textured surfaces will be used at the Area "D"
site. Smooth HDPE will be used for covering flat slopes (i.e., 10 percent or less) and
textured HDPE will be used for steep slopes (i.e., the 3H:1V outslopes at the site).
The textured liner offers a greater factor of safety against sliding of cover materials
placed above the liner; however, the textured liner is more costly than the smooth liner.
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Therefore, the textured liner will only be used at the 3H:1V sloped areas of the cap
where it is technically required.

4.4.3 Drainage Layer

REMCOR, Inc. evaluated two alternative materials for the drainage layer
component: a geosynthetic drainage net and permeable "clean” sand.

The geotextile drainage net was selected for this application because the material:

s Is less difficult to construct;

Takes less time to construct;

Has relatively high transmissivity;

Is cost-effective; and

Is relatively easy to transport to the site.

The capping system drainage layer has been designed using the Hydrologic
Evaluation of Landfill Performance (HELP) Model 13, The drainage net consists of
two overlapping polyethylene strands that transmit water in the plane of the net. The
drainage net is available with geotextile bonded to one or both sides, forming a
composite drainage system. The thickness of the net is approximately 1/4-inch. The
plateau portion of the drainage layer will consist of a drainage net composite with
geotextile on one side. The 3H:1V portion of the drainage layer will consist of a
drainage net composite with geotextile on both sides for stability purposes. As shown
by laboratory testing, the drainage net composites offer the following transmissivities:

e Gundnet XL-14 with 6 oz. geotextile on one side, smooth FML with 5 percent
slope, transmissivity = 0.038 square feet per second (ft?/sec) (5.47 square
inches per second [in%/sec]); and

e Gundnet XL-14 with 6 oz. geotextile on both sides, textured FML with 3H:1V
slope, transmissivity = 0.0099 ft?/sec (1.43 inZ/sec).

These transmissivities were used to calculate flow capacities of each drainage net
composite arrangement. The flow capacities were compared to the estimated
infiltration rate calculated using the HELP Model to verify proper function of the
drainage layer. A properly functioning drainage layer will not reach capacity under the
maximum anticipated flow. The minimum flow capacity of the two drainage net
arrangements is 3.2 cubic feet per second (ft3/sec) whereas the actval peak daily
infiltration rate into the drainage layer is only 0.3 ft3/sec.

The drainage layer will discharge to a perimeter collection trench. The infiltration
will be collected by a 6-inch HDPE corrugated perforated pipe and transferred to 6-
inch HDPE corrugated solid pipe for ultimate conveyance to the Buffalo River. The
pipes were sized to accommodate the peak daily infiltration rate into the drainage layer.

A layout and details of the perimeter collection and conveyance piping network is
shown on Drawings C-6 and C-12. Design calculations were submitted to the
NYSDEC as part of the 30 percent design report.
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4.4.4 Cover Soil

A 24-inch layer of cover soil will be placed immediately over the drainage layer.
Details of the cover soil placement are provided on Drawing No. C-12. The cover soil
will consist of clean soil material from an offsite source as specified in Section
Numbers 02200 of Appendix G. The soil will be placed in uniformly compacted lifts
as described in Section 02200 of Appendix G. Erosion control measures will be
implemented at all times during installation of the soil cover system as described in
Appendix D.

4.4.5 Topsoil and Seed

As described in Section No. 02990 of the technical specifications, the 6-inch
topsoil layer of the cap will be seeded immediately after installation. All disturbed
areas will be vegetated in accordance with guidance provided by the State of New York
(Urban Soil Erosion And Sediment Control Committee, October 1991) 4],

The detailed plan for seeding of the topsoil layer is described in Appendix C -
Habitat Restoration. Plantings will vary according to defined bank zones. Bank zones
were determined based on field observations of scour marks; drift lines; and water
staining on piers, rocks, and bridge abumments near the site. The Planting Plan in
Appendix C includes the following information:

« definition/elevations of planting zones;

» detailed description of types of vegetation (wildflowers, trees, shrubs, etc.) to
be planted in each zone;

* planting instructions;

¢ planting dates;

* maintenance and care of plantings;

* an overall Planting Plan; and

» discussion of special areas of concern (high scour areas and created wetland
area).

4.4.6 Soil Loss Evaluation

A soil loss evaluation was performed for the site to verify an acceptable soil loss
rate after complete vegetation has been established. As described in the Storm Water
Management and Erosion Control Plan (Appendix D), temporary controls will be
constructed to minimize erosion loss during construction. The soil loss was estimated
by utilizing the Revised Universal Soil Loss Equation (RUSLE) software provided by
the Soil and Water Conservation Society 12;. The following factors were evaluated
using the RUSLE equation:

Climate;

Erodibility of site-specific soil;

Drainage slope length;

Drainage slope steepness;
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» Type of cover; and
» Earthwork/grading support practices (i.e., benching, strip cropping, etc.).

Results of RUSLE program for the Area "D" Site show that minimal erosion loss
should occur after vegetation has been fully established. The calculated soil loss is 0.5
ton/acre/year as compared to the 2 tons/acre/year design criteria.

4.4.7 Gas Venting System

Because groundwater will be pumped from the site, vents are needed to ensure that
a negative pressure does not develop within the containment. Therefore, three gas
vents will be installed along the crown (high points) of the regraded area. Based on
visual observation during the Predesign Investigation and knowledge of historical
operations at the site, gas treatment is not required.

4.4.8 Outslope Stability

The design of the perimeter outslope stabilization system will protect the capping
system by increasing the factor of safety against sliding. The design includes cutting
the existing slope to a maximum grade of 33 percent or three horizontal to one vertical
(3H:1V) as depicted on Drawings C-7.

The slope stability analyses were conducted using a computerized version of the
modified Bishop Method. The resulting analysis demonstrates that the selected design
provides for a minimum factor of safety of 1.5 against deep slope movements under
static conditions.

The cover stability analyses were conducted using infinite slope analyses using
internal friction angles selected from manufacturers' literature and/or EPA guidance
documents. The resulting amalysis demonstrates that the cover materials have a
minimum factor of safety of 1.5 against cover movements under static conditions.

4.4.9 54-Inch BRIC Water Line Stability

In order to allow access to the existing 54-inch diameter Buffalo River
Improvement Corporation (BRIC) water line for repair and maintenance, the limits of
the site capping system will provide 30 feet between the cap system anchor trench and
the BRIC line. Existing fill material encountered over and around (within 30 feet) the
BRIC line will be excavated to a maximum depth of three feet below ground surface
and replaced with clean fill. The BRIC line must remain in operation during
construction, and a representative of the Buffalo River Improvement Corporation must
be informed of any construction activities involving work within the BRIC line right-
of-way.

4.5 SHORELINE STABILIZATION SYSTEM

The topography of the Area "D" Site consists of a relatively flat peninsula with
steep banks dropping approximately 10 to 15 feet from the site to the river. The banks
typically have slopes approaching 1 horizontal to 1 vertical (1H:1V) and are comprised
mainly of construction debris and fill material underlain by alluvium. Along the
western shore of the site, the bank has a much gentler slope, apparently the result of a
slope failure that occurred circa 1937. In order to maintain long-term integrity, the
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shoreline requires protection against erosion and the steep banks require stabilization.
This section provides a summary of the design pertaining to the shoreline stabilization
and removal of soil from the river.

4.5.1 System Requirements
The shoreline stabilization is designed to satisfy the following requirements:

 Stabilization of the shoreline to provide a minimum factor of safety of 1.5
against slope failure for static conditions, (i.e. high water, low water, and
normal water level conditions) and a minimum factor of safety of !.3 for short
term conditions (i.e. rapid drawdown from high water to low water conditions).

+ Removal of existing fill material not contained within the cutoff wall and
capping system limits.

¢ Removal of loose, eroded material as necessary for the installation of the riprap
(see Drawing No. C-6).

» Consolidation of excavated till and soil under the proposed cap.
» Limit erosion that may be detrimental to the cutoff wall and capping system.

The shoreline stabilization system is comprised of several interactive components,
including the erosion protection lining, outslope grading, and removal of low strength
river soil. The shoreline stabilization is not required to act as a barrier for containing
site contaminants; this is accomplished by the barrier wall and groundwater extraction
system described elsewhere in this section.

4.5.2 Slope Configuration

The shoreline (along the western shore) will be stabilized by excavating the
riverbank to a final slope of 3H:1V or less. All fill located outside the limits of the
cutoff wall and capping system will be removed to form a temporary bench (elevation
583.0 feet) for the construction of the cutoff wall. Upon completion of the cutoff wall,
the temporary bench will be lowered to elevation 580.0 feet and regraded for the
capping system subgrade. Additional benefits associated with isolation and replacement
of the fill immediately below the liner include: removal of all foundations and utilities
that could puncture the liner; and placement and compaction of a uniform layer of fill
immediately below the liner.

4.5.3 Erosion Protection

The outslopes will be stabilized to prevent erosion of the bank primarily from ice
flows during the winter months, from the high water, from peak flow velocity, and
from the destructive forces of wave action. Stabilization of the outslope is required to
protect the cutoff wall encircling the site and the capping system.

The selected design involves stabilization by grading of the outslope and
installation of an erosion-resistant lining. The erosion protection will be installed along
the entire length of the shoreline within the limits of the site. The erosion protection
will extend from Elevation 560 feet, seven feet below the minimum daily mean water
level, to Elevation 580 feet, which provides 3 feet of freeboard above the maximum

PARESSYROI\VOL1:WP\728103 61000\RD-ES-R005.DOC
4-10



daily mean water level. Specification 02275 (Appendix G) addresses the placement
method for the riprap.

A silt curtain will also be required at various times during construction to provide
temporary erosion control. Silt curtains will be employed during activities by the
Remedial Contractor along the shoreline. The silt curtain may not be used while the
U.S. Army Corps of Engineers is dredging in the vicinity of the site to avoid damage
to the silt curtain. Remedial activities along the shore will not proceed during this
time. Additional temporary erosion control requirements are addressed in the Storm
Water Management and Erosion Control Plan (Appendix D).

Several types of erosion protection lining for the shoreline were considered,
including rock riprap, concrete pavement, bituminous pavement, precast concrete units,
soil/cement, and steel sheet piling.

The materials were evaluated based on the following criteria:
* Quality of erosion protection;

» Ability to provide a natural habitat;

* Aesthetic value;

¢ Qutslope stability protection;

» Failure rate;

* Resistance to heavy ice:

* Maintenance requirements;

» Constructability;

* Availability of materials;

* Minimization of construction traffic through the site;
» Facilitate drainage of the slope;

» Requirement of a toe anchor,

* Minimizing wave run-up;

» Resistance to damage from settlement; and

e Cost.

All of the systems considered provide excellent resistance to erosion and would
have relatively low incidence of failure. The primary factors to differentiate the
systems include the natural habitat provided, support of the slope, the resistance to
damage from heavy ice, and cost of installation and maintenance. By comparison, the
performance of the riprap and precast concrete units are similar. Rubble riprap was
selected over the precast units for the shoreline erosion protection primarily based on
cost, and the riprap requires less specialized construction equipment.

Variations of the Buffalo River stage are common. During periods of high flow
levels, the soil along the outslopes may become saturated. A rapid drop of the river
flow level, following a prolonged period of high flow, may result in a loss of strength
of the soils potentially leading to localized failures along the slope if the slope is not
well drained and water is trapped in the soil. Adequate drainage of the soil slope is
required to allow the soils to drain freely and minimize potential damage resulting from
rapid drawdown conditions. The use of a relatively thick layer of a relatively
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uniformly graded rock riprap on the outslope will allow the soil slopes to drain freely
through the riprap.

Erosive forces in drainageways are primarily due to wave action and the force of
the water current to dislodge rock pieces, generally under high flow conditions. The
rocks must be heavy enough to resist displacement by wave action and current velocity
against the stones. Factors influencing the selection of stone size include: wind
velocity and direction; channel configuration; slope grade; and current velocity. The
weight or size of the rocks required to resist displacement by wave action and current
can be determined theoretically. Flow velocities in the lower reach of the Buffalo
River are low due in part to the relatively mild channel slope of less than 1 foot per
mile, the large channel cross-sectional flow area due to maintenance of a dredged
channel, and the backwater effects of the lake.

The selection of the required rock size is based on recommendations by the U.S.
Bureau of Reclamation to protection the upstream face of an earthen dam with slope of
similar grade. The recommended rock gradation ranges from a minimum of 6 inches
to a maximum of 30 inches, with an average size of about 12 inches. Sand and rock
dust will be limited to less than 5 percent of the total riprap by weight. A minimum
riprap thickness of 24 inches (average of 30 inches) will be used.

The riprap will be placed over a woven geotextile filter to prevent erosion of soil
through the stones, as well as minimize piping of material from the slope. As
described in Specification Section 02275, geotextile will be a high strength woven
polypropylene to resist damage during placement of the riprap, prevent piping of soils
and allow free drainage of the slopes. Geotextile will be used below all riprap areas.

The toe of the riprap will be keyed into the river soils. The toe of the riprap slope
will consist of a minimum 4-foot-high by 4-foot-wide key of riprap. This key will
provide a buttress of material to support the erosion protection surface and a clear
delineation for the USACE dredging contractor.

Quarried stone is selected for the angular properties of the rock to resist
displacement and provide a greater material strength to increase the buttressing effect of
the riprap lining. Angular fragments tend to interlock and resist displacement better
than round boulders or cobbles. Rock for the riprap will be hard, dense, and durable
and able to resist long exposure to weather and ice on the river. A limestone or

dolomite indigenous to the Buffalo area is recommended, as described in Specification
Section 02275.

Typical details of the final slope configurations are provided on Drawing Nos. C-
9, C-10, and C-11. The final slopes are flatter than the existing slopes. This is
important for two reasons: (1) the remedial action will not alter the flow of the Buffalo
River, and (2) the river will, in general, deposit material onto the riprap rather than
attempt to erode the bank.

4.5.4 Slope Stability

The stability of the proposed shoreline slopes was analyzed using a computerized
version of the Modified Bishop Method of Slices. It is a limiting equilibrium approach
to the calculation of the factor of safety of a sliding mass along a circular surface. The
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computer program STABL2 115], developed at Purdue University, was used to perform
the computation. In analyzing the stability of the shoreline, the governing conditions
included the slope geometry, groundwater levels, river water levels, and geotechnical
properties of the various soil layers.

The values for geotechnical parameters used in the stability analysis were selected
based on laboratory strength testing and test boring information. The strength
parameters for the alluvium and clay layers were based on the results of consolidated-
undrained triaxial tests. The strength parameters for the existing fill material were
based on the standard penetration tests conducted during test boring activities. Strength
parameters for the remaining materials, including the sand and gravel layer, clean fill,
capping system liners, and riprap, were based on experience with similar materials.
Details of the evaluation are presented in a Technical Memorandum prepared by
REMCOR, Inc. L.

The strength parameters used in the stability analysis for the various materials are
as follow:

Unit Weight
(1b/ft3) Angle of Internal Friction
Wet  Saturated (degrees [°])

Existing fill 100.0  120.0 29 .
Alluvium 1200  130.0 33/19.8(1)
Sand and gravel 112.0  130.0 32/19.2(2)
Clay 120.0  130.0 32/28.5(2)
Cap liner 110.0 125.0 24
Cutoff wall slurry 110.0 115.0 28
Clean fill 1150  125.0 34
Riprap 105.0 125.0 45

(1} For simulation of the existing failure surface in areas along the west shore, the
angle of internal friction of this material was reduced by 40 percent,

(2) Stability calculations use 32° angle of internal friction for the clay liner in all
areas except the west shore slope failure area where 28.5° is used.

The unit weight values were determined using laboratory test results and
experience with similar materials. Values for the cohesion intercept were not included
in any analysis as this value is not a reliable representation of soil strength. The
piezometric levels were varied to simulate different river conditions, including high
water, low water, and rapid river drawdown from high to low water levels. The
calculated static factor of safety was 1.5 or greater, and the calculated pseudostatic
factor of safety for rapid drawdown conditions was 1.3 or greater.

4.5.5 Wetlands and Habitat Development

Engineered wetlands are proposed to be developed along the southwest portion of
the shoreline. The area will be widened to a maximum width of 40 feet at Elevation
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573.0. The surface of the bench will be covered with soils capable of supporting
vegetation. Initially, the surface will be stabilized by placing geogrid within the soils.
This will reduce the potential for scour prior to the establishment of vegetation. Three
general zones have been identified within the wetland area: wet meadow, emergent,
and open water. Plant species will be arranged, spaced, and located within these areas
at their best suitable location based on field determination. Willow poles will be
planted along the edge of the area to redirect floating debris away from the area.
Additionally, a number of 3- to 4-foot boulders will be placed in the channel to prevent
intrusion of large debris and logs into the inner wetland area. Several species of
vegetation will be planted to stimulate plant growth.

As depicted in Drawing C-8, and described in Appendix C, the riprap along the
shoreline will be vegetated to a limited degree. Shallow rooted shrubs and grasses
native to the Buffalo River will be planted in topsoil placed above the riprap.
Additionally, willow poles will be planted at the waters edge, away from the slurry
wall, to provide additional habitat enhancements along the shoreline.

Fish habitat structures (pods) will be constructed at the outside edge of the entrance
to the wetlands. The fish pods have been located in areas that will be shallow in low
river situations, and should be free of recreational boat traffic. Each fish pod will be
constructed by placing boulders (one to three foot diameter) over the riprap.

There are three proposed sites for planting stands of trees and/or wildflowers.
These locations, along the abandoned railroad embankment, northwest of the BRIC 54-
inch water main, and along the edge of the bench in the western slope area, are all
more than 30 feet from the cutoff wall and cap in areas that do not require annual
cutting.

Two areas of the site may act as sediment traps due to widening of the river
channel. If possible, the abandoned pilings near the railroad bridges at the northwest
corner of the site will be left in place. The pilings may move when the river soils in
this area are excavated. Warning signs will be posted around the site perimeter.

Drawing C-8 presents the habitat features that have been incorporated into the
design. Details of the wetland plantings and habitat construction are provided in
Appendices B and C.

4.6 GROUNDWATER COLLECTION AND CONVEYANCE SYSTEM

The groundwater collection and conveyance system design described herein was
developed to meet the pertinent remedial action objective set forth in the ROD,
specifically: "Limit the migration of contaminated groundwater and Non-Aqueous
Phase Liquid (NAPL) constituents from the site into the Buffalo River; thereby limiting
contaminant loading to the Buffalo River via subsurface groundwater."”

4.6.1 System Requirements

The ROD states that the groundwater collection system shall serve two fundamental
purposes:

* Collection of impacted groundwater for treatment; and
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» Hydraulic control to reduce its migration to the Buffalo River.

Three separate groundwater collection systems are briefly described and evaluated
in the ROD: (1) well point dewatering, (2) pumping wells. and (3) perimeter drains.
The well point dewatering method of groundwater collection was discarded due to
suction head limitations, while the pumping wells and perimeter drains options were
deemed potentially suitable for implementation at the Area "D" Site. Perimeter drains
and extraction wells were evaluated relative to six criteria:

e Overall protection of human health and the environment
¢ Compliance with ARARs;

* Long-term effectiveness and performance;

* Reduction of toxicity, mobility, and volume;

¢ Short-term effectiveness; and

¢ Implementability.

Both perimeter drains and extraction wells would essentially eliminate further
migration of contaminated groundwater from the Area "D" Site into the Buffalo River
by reversing the flow gradient through associated pumping. Both systems would be
effective at achieving compliance with ARARSs; would provide an effective means for
reducing mobility of contaminated groundwater; and are proven, commercially
available, and reliable technologies.

Extraction wells were selected for the groundwater collection and conveyance
system. The extraction wells provide easier access for maintenance tasks, such as
screen/collection pipe cleaning and gravel pack/collection stone redevelopment. In
addition, should a failure in the collection system occur, the construction of a
replacement extraction well would be less costly and less disruptive to the overall
remedy (i.e. FML) than replacement of even a portion of a perimeter drain.

Potential worker exposure to site contaminants will be significantly lower during
extraction well construction than during perimeter drain construction (i.e. perimeter
drain construction would involve a significantly greater earthmoving effort). Potential
erosion impacts to the Buffalo River during construction will be minimized by utilizing
extraction wells.

4.6.2 Extraction Well/Pump Design

A hydrogeologic analysis was conducted in determining the minimum number of
extraction wells necessary to achieve hydraulic control of groundwater. A minimum of
four recovery wells will be required to maintain the inward hydraulic gradient.

The four extraction wells, EW-1 through EW-4, are shown on plan on Drawing
No. C-7. The pump, casing, and valve and meter vault details are shown on Drawing
Nos. C-13 and C-14.

Extraction wells were located based on the following criteria:

» Spacing with respect to the cutoff wall(s) and other extraction wells.
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» An anticipated elevation low in the clay layer as defined by borehole
investigations at the site. The top of the clay topography is a natural depression
which should act as a sump. By locating EW-3 in this area, the maximum
saturated thickness will be intersected, thereby permitting the greatest possible
drawdown.

» Locations where the cap slope is relatively flat.
» The zone of depression able to be maintained by each well.

Extraction wells will be constructed of 6-inch-diameter, flush-threaded stainless
steel risers and screens. Screens will be the V-notched, wire-wound type. Stainless
steel construction was selected during the preliminary design due to its long-term
durability and chemical resistance. Well screens will be set in 12-inch-diameter
boreholes and surrounded with a high silica content, washed, rounded sand pack. Two
gradations of sand will be used in the sand pack to enhance groundwater flow from the
surrounding native soils. The sand pack of each extraction well will be fitted with a
1-inch diameter screened standpipe to facilitate groundwater level measurement. The
bottom of each extraction well screen will be installed to coincide with the top of the
underlying clay formation (approximate Elevation 560.0 feet). Five-foot-long stainless
steel sumps with welded stainless steel bottom plates will be placed beneath each
extraction well screen to facilitate the maximum possible drawdown within the
overburden soils above the clay (i.e., the pumps can be set below elevation of the
screen bottom, Drawing No. C-15). The maximum possible drawdown will induce the
maximum possible (inward) hydraulic control at the Area "D" Site. Boreholes will be
advanced using temporary casings. Extraction well specifications will employ National
Water Well Association (NWWA) standards, where applicable. Extraction wells will
be developed in accordance with NWWA standards (pumping, surging, jetting, or air
development). Extraction wells will be designed in accordance with "Fundamental
Concepts of Well Design" (1¢).

An existing six-inch-diameter stainless steel well (PW-2), is situated near the
proposed location of Extraction Well EW-3. The LNAPL collection system will be
decommissioned prior to the installation of the proposed groundwater collection
system. The four-well groundwater collection system, in conjunction with the cutoff
wall, is designed to maintain an inward gradient.

The extraction wells will extract groundwater and NAPL from the Area "D" Site
for treatment. The reference for the submersible well pump associated with each
extraction well is provided on Drawings No. C-13 and C-14. The submersible well
Pumps P-1 through P-4 have a capacity of 5 gpm each,

Each extraction well will be protected at the surface by a concrete vault. This
vault will also house associated valves and flow meter. A flow meter/totalizer will be
installed at each well to facilitate adjusting pump flow rates. This meter will also be
used to monitor the operation of each extraction well. The information that the flow
meter provides will be helpful in determining if the extraction wells are maintaining
desired water levels under the capping system and indicate any sources of groundwater
inflow.
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4.6.3 Groundwater Collection Rates

The pump discharge rate will decrease to approximately 5 gpm for the first year.
This total (first year) pumping rate of 20 gpm is designed to have approximately two
times the groundwater handling capacity as the maximum anticipated (induced)
groundwater flow to the Area "D" Site. Under actual operating conditions, the four
extraction wells will have a combined discharge of 9 gpm for the first 30 days. Once
the actual (steady-state/induced) groundwater flow to the site is determined in the field,
extraction well pumping rates can either be adjusted downward by throttling the
discharge or resetting conductivity water-level probes in each exiraction well. The
extraction pumps were designed based on the total dynamic head (static head plus
friction loss) of the extraction system.

The extraction well system is designed to induce inward groundwater flow to the
Area "D" Site. This will be accomplished by maintaining a lower head inside the
cutoff wall system than the naturally occurring piezometric head outside of the cutoff
wall. Because of the limited thickness of the groundwater layer above the clay unit and
moderately low permeability of the groundwater stratum, the piezometric surface
within the cutoff wall area will be nearly flat during steady-state pumping conditions.
The extraction well system will be configured to maintain the groundwater level within
each well at approximate Elevation 565.0 (5 feet above the surface of the underlying
clay formation).

Three induced flow sources are anticipated to produce groundwater within the
cutoff wall area:

¢ Vertical upflow through the underlying clay formation (Qv); and
» Horizontal leakage through cutoff wall discontinuities (Qg).

Little surface water infiltration/precipitation is anticipated due to the overlying
(impermeable) FML cover system. Qy was evaluated using Darcy's law of
groundwater flow and is anticipated to be 2.2 gpm based on an anticipated drawdown
of 7 feet within the cutoff wall and a clay formation hydraulic conductivity of 1.2x107
cm/sec. Qg is anticipated to be less than 0.2 gpm based on the same anticipated
drawdown. Based on these evaluations, Qr is anticipated to be 2.4 gpm, which is less
than the 20 gpm capacity of the four extraction well pumps and the capacity of the
Treatment Facility. Thus, should one or two extraction wells be out of service for
maintenance, the remaining extraction wells would be able to maintain a lowered
piezometric head within the cutoff wall area.

4.6.4 Piping/Conveyance System

The groundwater conveyance system was designed to transport extracted
groundwater to the treatment plant and treated effluent to discharge. A double-wall
piping system will be used to prevent contamination of the soils in the event of a leak
in the piping system. Materials of construction for the conveyance piping will consist
of high density polyethylene (HDPE), and pipes will be installed as described in the
technical specifications. HDPE was selected for its superior corrosion resistance,
compatibility with contaminants of concern, integrity of connections, and ease of
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installation. The plan and details for the groundwater conveyance system are shown in
Drawing Nos. C-6 and C-14.

4.7 GROUNDWATER TREATMENT SYSTEM
4.7.1 System Requirements

The objectives of the treatment system are to provide treatment of the impacted
groundwater at the site as follows:

o Impacted groundwater will be extracted from four wells within the capped area
and conveyed to an onsite groundwater treatment system.

e The treatment process will consist of an oil/water separation process followed
by flow and chemical equalization, metals precipitation, flocculation,
sedimentation, filtration, carbon adsorption, final pH adjustment, sludge
handling, and dewatering.

¢ As discussed in Section 3, the final discharge of the treated effluent will be to
the Buffalo River.

» Dewatered sludge will be sent offsite for disposal.

e The treatment system will maintain compliance with ARARS as described in
Section 3.

The existing groundwater quality has been characterized during the Site Remedial
Investigation (Malcolm Pirnie, 1989). Section 2.3 of this report summarizes the
groundwater contamination characterization. A treatability study was conducted to
evaluate the processes capable of removing arsenic, iron, other metals, volatile organic
compounds (VOCs), semivolatile organic compounds (SVOCs), and pesticides (found
at trace levels or not detected) from the groundwater. Also, the treatability study was
used to develop engineering design parameters, including the selection and sizing of
process units and to estimate chemical and carbon usage. The results of the treatability
testing are summarized in Section 2 of this report.

4.7.2 Location of Treatment Facility

The treatment facility will be sitvated in an area north of the site on property
owned by BCC (as depicted in Drawing C-7). This location was selected to: (1)
simplify cap construction, (2) reduce the amount of equipment and number of
simultaneous activities in Area "D", (3) simplify utility construction, (4) ease access
for operation and maintenance, and (5) provide for location of the effluent discharge
piping to the Buffalo River. The treatment facility will be enclosed by a pre-
engineered building with the nominal floor dimensions of 50 by 75 feet, with a
concrete foundation and installed heating.

4.7.3 Sources of Groundwater

The groundwater will be extracted from four extraction wells, EW-1 through
EW-4. The locations of these wells are shown in Drawing Nos. C-7 and C-13. The
initial groundwater flow rate from each well was estimated to be 5 gpm or Iess,
resulting in a total design flow of 20 gpm. Groundwater from the wells will be
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pumped via submersible extraction well Pumps P-1, P-2, P-3, and P-4 to the
groundwater conveyance system consisting of an underground and aboveground double-
wall pipe line. This pipeline will transfer the water through a central header pipe to the
treatment facility.

The treatment facility is designed to treat flows up to a design maximum of 20
gpm. Based on groundwater pump tests and modelling, this is a maximum flow rate
expected during the first years of operation, including a factor of safety of 2.0. After
initial suppression of the groundwater table, it is anticipated that the flow rate to the
treatment facility will drop to approximately 2 gpm. Figure 4.1 illustrates the
anticipated drawdown of the groundwater for the site.

The groundwater characteristics used as the basis of design for the groundwater
treatment plant were initially derived from the results of the remedial investigation
(1988) and were later refined based on the results of the treatability study (1995).
Certain individual sample results showing high dissolved organic contaminants as
reported in the RI were not considered to be representative and were discounted in
favor of the results presented in the treatability study.

4.7.4 Groundwater Treatment Process Design

The treatment process is depicted in Drawings I-3 through I-5. Section Number
13415, Sequence of Operation, of the technical specifications provides a detailed
process description.

The main process control for the extraction well pumps and the treatment facility
process pumps will be from the Motor Control Center (MCC) located in the
groundwater treatment facility. Hand/Off/Auto (H-O-A) selector switches will be
mounted in the MCC and will be used to select the mode of operation of the various
pumps. Pump operation will be initiated by liquid level controls mounted in the
process tanks.

The treatment facility is designed to operate continuously with minimum operator
attention. Periodic shutdown/startup and non-routine and/or temporary operations may
be required for routine maintenance, power loss, and/or automatic equipment
shutdown. The principal methods of controlling the process will be through the use of
mercury-type liquid level control switches. These switches will control the operation
of process pumps in the system. The Treatment Facility Process and Instrumentation
Diagrams (P&IDs) detail the operation and control of the system and are included as
Drawing Nos. I-3, I-4, and I-5.

Oil/Water Separator S-10

The oil/water separator is designed to remove free, non-dissolved oil and grease
that may be present in the groundwater. The predesign investigation indicated that
LNAPL and DNAPL are present in the groundwater at the site. However, the
treatment plant design assumes that bulk NAPL and DNAPL deposits will be extracted
prior to the startup of the treatment facility. As a precautionary step to prevent
LNAPL or DNAPL from reaching downstream process units and causing an upset
condition, the oil/water separator will be installed as the first unit process. The
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oil/water separator is designed to capture oil and grease droplets that are 20 cm and
larger, under normal operating conditions.

The separated LNAPL will be transferred to 55-gallon steel drums for storage prior
to disposal/reclamation as required by applicable regulators. The drums will have
bungs, removable tops, and will be lined with polyethylene. Drums will be grounded
in accordance with OSHA requirements. A flexible tube feed line will be provided to
transfer product from the oil skimming weir to the drum. Any solids or DNAPL
collected in the oil/water separator will be transferred to the Sludge Thickener Tank
T-90 using OWS Sludge Pump P-110.

Equalization Tank T-10

The flow equalization tank is designed to provide flow and concentration
dampening of the wastewater pumped from the extraction wells and process water
recycled from various process units in the Treatment Facility. The tank will have
3,000 gallons of nominal capacity. Only 1,900 gallons are planned for use in the
current design, thereby providing 3 feet of freeboard which may be utilized if the
operation of the treatment plant changes in the future. The design will provide
approximately 30 minutes hydraulic retention time (HRT) at the maximum flow rate of
20 gpm and the lowest water level allowed by the pump controls. The tank will be
vertical and cylindrical, 8-foot-diameter by 8-foot straight shell. The tank will be flat
bottomed, open-topped with cross bracing to support possible future installation of a
tank agitator. Most of the tank capacity will be used to provide a pumping well for
Process Pumps P-10/P-11. The water surface level in the tank will always be under a
maximum level, as shown in the drawings, to allow gravity flow from other processes
into Tank T-10. The pumps will be of steel or high-density polyethylene main
construction, with stainless steel and solvent-resistant plastic internal components, per
the specification in Appendix G.

Process Pumps P-10 and P-11

Pumps P-10 and P-11 are horizontal centrifugal pumps. These pumps will transfer
water from Tank T-10 to Clarifier CL-20. Each pump will have a maximum design
flow of 10 gpm (providing a maximum duplex design flow rate of 20 gpm) at the
- anticipated TDH of 45 feet. The pumps will operate in a lead-lag mode initiated by the
liquid level sensors in T-10. The pumps will be constructed of steel or solvent-resistant
plastic, with epoxy-coated steel, stainless steel, or solvent-resistant plastic internal
components.

Clarifier System

The Clarifier System will include an inclined-plate clarifier (CL-20) and floc mixer
(M-20) as a package. Clarifier CL-20 receives water from Pumps P-10 and/or P-11.
CL-20 is designed to remove the settleable fraction of the total suspended solids (TSS)
present in the water such as calcium carbonates and metal hydroxides. The clarifier
unit is an inclined plate, "lamella” type, with a settling area overflow rate of less than
500 gpd per square foot (gpd/ft?). The maximum settling area will be about 60 ft2.
The clarifier is designed to remove the TSS concentration to less than 30 mg/I.
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Solids will settle into the bottom of the clarifier. The clarifier underflow will be
pumped periodically to Sludge Thickener Tank T-90 by the Clarifier Sludge Pump
P-22. Pump P-22 will be controlled by a timer. The frequency and duration of the
pumping cycle will be adjustable according to the operating requirements.

Chemical Feed Systems

The calcium hydroxide (hydrated lime) feed system will include a 1,000-gallon
slurry make-up tank (T-26), air diaphragm recirculation pumps (P-25 and P-26), and
tank agitator (M-26). Calcium hydroxide slurry will be added to the process water
through in-line injection followed by static mixer SM-18 for pH adjustment, which will
promote flocculation/precipitation, clarification, and subsequent removal of dissolved
metals from the process water. A dry lime hopper with dust control will be provided
as a convenient means for the operator to empty 50 pound bags of dry, hydrated lime
into the top of the lime solution feed tank. The lime solution recirculation pumps will
contain large diameter ball check valves to prevent solids fouling. The standard
recirculating flow rate for pumps P-25 and P-26 is 3gpm (0.5-inch diameter pipe,
velocity 4.9 fps). The maximum flow rate into the process will be 750 ml/minute.

Ferric sulfate has been selected as a coagulant aid to be used for increased metals-
removal efficiency. The coagulant feed system includes Tank T-27, Metering Pump
P-27, and Tank Agitator M-27. Tank T-27 will be a 1,000-gallon HDPE tank with a
flat bottom and flat removable lid. Mixer M-27 will be an adjustable mixer angle to
provide a thorough mix of O to 1 percent ferric sulfate solution (low viscosity). The
maximum design flow rate for pump P-27 is 460 ml/minute.

After metals treatment, sedimentation, and filtration, hydrochloric acid will be
added to the process water as required to adjust the pH of the process water to within
the acceptable range as defined by the SPDES permit. The hydrochloric acid feed
system will consist of tank T-28, mixer M-28, and chemical feed pump P-28. The
hydrochloric acid feed tank will be a 1,000-gallon tank with a flat bottom and
removable lid. The mixer will be mounted to a mixer stand with an adjustable mixer
angle to provide a thorough mix of 0 to 1.5 percent hydrochloric acid solution. The
chemical feed pump will be equipped with an electronic solenoid-driven diaphragm
with user adjustable stroke and frequency/motor speed. The maximum design pump
flow rate is 375 ml/minute.

Clarifier Clearwell Tank T-20

Clarifier Clearwell Tank T-20 is designed to store the clarified effluent. The tank
has 1,500 gallons of nominal capacity. The design utilizes 1,060 gallons of capacity,
thereby providing 2 feet of freeboard. A hydraulic retention time of approximately 16
minutes is provided at the maximum flow rate of 20 gpm. The tank is an open top,
vertical cylindrical, 6-foot-diameter by 7-foot straight shell. The tank provides a
pumping well for pumps P-20 and P-21. This will be accomplished with the water
level always under the overflow level of clarifier CL-20 to provide gravity flow at up
to 20 gpm. The tank will be a construction as described in the specification.
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Process Pumps P-20 and P-21

Pumps P-20 and P-21 are a duplex system of horizontal centrifugal pumps. The
pumps will be used to transfer water from Tank T-20 through the filter system (F-30 or
F-31) and carbon adsorption system (CA-40 and CA-41) to the treated water
accumulation tank (T-60). Each pump is designed to pump a maximum flow rate of 10
gpm at a TDH of 86 feet at the maximum design flow rate of 20 gpm. Both pumps
will operate and be controlled by signals from the liquid level switches in Tank T-20.
The pumps will be provided with controls (from the main control center) to allow
alternating lead/lag pumping.

Multi-Media Filters F-30 and F-31

F-30 and F-31 filter units are backwashable multi-media pressure filters designed
to remove suspended solids from the water. These filters act as polishing devices to
further reduce the concentration of suspended solids, especially metal hydroxides that
are present in the process water. The duplex filter system will provide automatic
switchover of process flow from the loaded filter (peak pressure differential reached) to
the standby filter (clean). Switch-over and backwash are to be initiated by operator-
adjustable differential pressure set-point. The filter material will consist of anthracite
coal and different grades of sand. The multi-media bed encourages better penetration
of solids, which promotes better filter bed utilization, reducing the rate of head loss and
thus increasing the filter run time between backwashes. A design loading rate of
3 gpm/ft2 at the maximum flow rate of 20 gpm will be attained with a single 3-foot-
diameter filter.

Plant water will be used for backwashing the filter units. The filter units will be
equipped with a controlled automatic backwash system that will initiate backwash
according to a differential pressure switch. Filter backwash water will be conveyed to
the Sludge Thickener Tank T-90 for further handling and treatment.

Carbon Adsorption CA-40 and CA-41

The carbon adsorption network receives water from the filter units. The carbon
adsorption network will consist of two granular activated carbon (GAC) units operated
in series. Each unit contains approximately 2,000 pounds of GAC and provides
approximately 50 minutes of empty bed contact time (EBCT) between the GAC and the
process water at the maximum design flow rate of 20 gpm. After the GAC in the first
unit in the series has been exhausted, process flow will be rerouted such that the second
unit becomes the new first unit and the GAC in the exhausted unit will be replaced with
fresh GAC. The spent carbon will be removed by an offsite contractor.

Sludge Thickener Tank T-90

T-90 is designed to thicken and provide storage of the sludge collected from the
oil/water separator, the clarifier, the multi-media filter system, and the GAC vessels.
The tank has a 4,000 gallon nominal capacity. The tank is an open top, vertical
cylindrical, 8-foot-diameter by 10-foot 6-inch straight shell, with 1.5 feet of freeboard.
The tank will provided with a sloped bottom for removal of the thickened sludge. The
supernatant (excess water) overflows Tank T-90 and is conveyed by gravity to Tank T-
10. The underflow from Tank T-90 is transferred to Filter Press FP-90 for dewatering
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by Sludge Thickener Sludge Pump P-90. The concentration of the sludge underflow
pumped from T-90 will be approximately 5 percent solids by weight. Pump P-90 will
be controlled by the system operator through the Filter Press FP-90 control system
during the dewatering of sludge.

Filter Press FP-90

Filter Press FP-90 is a recessed chamber type filter press. At the maximum design
flow rate of 20 gpm, the unit has been sized so that it will be necessary to run two filter
press cycles every three days. To complete a cycle, enough sludge must be present to
completely fill the press chambers, which usually requires that excess sludge remains
after the press cycle. To satisfy the design criteria, given the solids generation rate
projected, a 20-ft3 recessed chamber filter press has been selected. The dry filter cake
from the filter press, estimated to be approximately 30 percent solids after dewatering,
will be disposed off site, and the filtrate will flow by gravity to the building sump.

Submersible Sump Pump P-130

Pump P-130 will draw process water from the building sump which collects waters
from leaks, minor washdown flows, T-90 supernatant from manual decanting
operations, and filtrate from filter press operations. The decanting is projected to
generate approximately 20 gpm for up to 60 minutes. Pump P-130 is designed to
provide a maximum flow rate of 50 gpm at a TDH of 32 feet.

Telephone and Alarm Network

An alarm network has been incorporated into the Treatment Facility. Tank T-10
will have a high water level alarm that will provide an annunciation (audible alarm and
flashing visual light) on the ECP at the Treatment Facility Building. These alarms alert
personnel that an equipment malfunction may have occurred and that
attention/acknowledgement is required.

An "auto dialer” is also provided in the event that an alarm condition is not
immediately acknowledged; the system automatically triggers the auto dialer, which
can communicate via telephone line to a remote location (a place of 24-hour
attendance) to alert personnel of an impending alarm condition at the Treatment
Facility.

4.8 SITE CONTROLS AND UTILITIES
4.8.1 Site Access Restriction

As required by the ROD, AlliedSignal and associated legal counsel are currently
scoping and negotiating future access agreements/restrictions for the site.

4.8.2 Access Roads

Access roads will be constructed as required to allow delivery of equipment and
materials throughout the construction period. Actual locations and components of the
temporary access roads will be the responsibility of the contractor. The long-term
access road to the Area "D" Site will be constructed as shown on Drawing C-7.
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4.8.3 Power Supply

The power supply will be brought to the Treatment Facility from a substation
located approximately 2,400 feet away. Power lines carrying 4,160-volt power will be
brought to the site. A transformer will be installed on a concrete pad at the site
according to applicable regulations and codes. Power lines carrying 460-volt, 3-phase
power will be installed from the transformer to the Treatment Facility.

Natural gas will be supplied to run a water heater and gas-fired unit.
4.8.4 Potable Water Line

The site potable water line will tap in to the city's potable water supply system at a
water line located approximately 1,300 feet away (Drawing C-7). The Treatment
Facility will have an intermittent supply demand of approximately 120 gpm at 60 psi.
The potable water supply will be used for multi-media filter backwash, reagent
makeup, emergency shower and eyewash, and building potable water.

4.8.5 Sanitary Facilities

Sanitary facilities will be provided within the treatment plant. The facilities will be
tied into the Buffalo Color Corporation sanitary sewer discharge line to the Buffalo
Sewer Authority.

4.9 SURFACE WATER CONTROLS

The surface water controls have been designed to direct surface runoff away from
the capping system. The surface water control design includes the following features:

e Contouring of the capping system to direct runoff toward the surface drainage
collection system without creating the potential for significant surface erosion.

+ Runoff from the northeast and northwest sides of the site will be directed around
the cap perimeter via drainage ditches.

¢ The drainage ditches were designed to convey runoff from a 50-year, 24-hour
rainfall event without overflow or causing erosion damage.

Hydraulic design of the drainage ditches was based on Manning's equation for
open channel flow. The methodology considers channel gradient, lining roughness,
and shape. The drainage ditches will have triangular cross sections and a minimum
gradient of 0.25 percent. The design of the surface water controls is presented in
Drawing Nos. C-7 and C-12. The design calculations are contained in the Storm Water
Management and Erosion Control Plan.

In accordance with the provisions of the Federal Water Pollution Control Act (33
U.S.C. 1251 et. seq.); New York State Environmental Conservation Law {(ECL)
Articles 17, Titles 7, 8, and Article 70; and the New York State Department of
Environmental Conservation Storm Water General Permit GP-93-06; a Storm Water
Management and Erosion Control Plan (SWM & ECP) has been prepared for the site.
The Plan is included as Appendix D to this report. The SWM & ECP addresses:

* maintaining flood levels for the 2-year, 10-year, and 100-year storms at or
below the existing levels for the site;
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maintaining natural drainage systems, to the extent practicable;
controlling the first flush of run-off where appropriate;

utilizing vegetative swales to promote infiltration, facilitate the recharge of
groundwater, and enhance storm water quality;

construction activities that may cause soil erosion or that may affect the quality
of storm water discharges;

erosion control and sedimentation procedures to be implemented during
construction;

maintenance measures which minimize pollution of storm runoff by materials
used during the construction process;

long term post-construction surface water management and erosion control
measures;

routine inspections of erosion control and surface water management facilities;
and

the Notice of Intent and Storm Water General Permit for Construction Activity.

The features of this plan are incorporated into the grading plans, site post-
construction features, and specifications provided to the remedial contractor to ensure
compliance throughout remedial construction. The Plan specifies controls for proper
management of surface water in accordance with the Clean Water Act after
construction has been completed.
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Figure 4.1 Groundwater Table Drawdown Projection
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SECTION 5
CONSTRUCTION PHASE WORK PLAN

5.1 INTRODUCTION

The following section describes the proposed construction sequencing and remedial
action schedule. The plans are preliminary in nature and are dependent on regulatory
agency permitting/approval.

5.2 CONSTRUCTION SEQUENCING

The anticipated sequence of construction was developed with the objective of
maintaining a sustained level of effort, where reasonable, in the most efficient manner
possible. This approach will minimize the overall project duration and optimize the use
of manpower and equipment resources. The preferred sequence of installation allows
various craft disciplines to work in a continuous manner avoiding installation conflicts
and move on/move off inefficiencies, to the extent possible. Predecessor activities,
such as extraction well construction, will be completed during the equipment
procurement cycle so the Contractor can install mechanical components upon delivery
to the Site.

An example sequence of construction activities is presented on Figure 5.1.
Because of the short season available in western New York for earthwork-related
construction activities, and because excavation into potentially contaminated areas may
be required, proper construction sequencing is essential to complete construction of
groundwater management facilities at the Site. Construction initiation is dependent on
many factors, including receiving timely acceptance of the Remedial Design Report by
the NYSDEC, and issuance of appropriate permits by the City of Buffalo, Department
of State, and USACE.

5.3 INSTALLATION PLAN

The proposed construction sequence does not reflect construction methods such as
prefabrication, or that certain portions of the work may start earlier and proceed on an
intermittent basis to enhance the schedule.

Initial activities, prior to construction, will be centered around mobilizing the
general contractor and securing necessary subcontract arrangements. Concurrent to this
will be procurement activities for equipment and supplies, as needed. This may be
necessary to allow adequate scheduling for equipment with fong lead times. Assuming
receipt of necessary approvals, construction activities are scheduled to begin in the
Spring of 1996. As discussed previously in Section 4.2.1, current guidance from the
NYSDEC restricts certain construction activities within the Buffalo River during the
period from June 1st to July 15th of each year. Figure 5.1 illustrates the planned
construction sequence in accordance with this restriction. During the winter of
1995/1996, AlhiedSignal will solicit and procure a remedial contractor for the
construction services and obtain the necessary permits for construction.
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The proposed schedule is provided as a time guide for construction events as
opposed to a strict timetable. The schedule of construction events may be impacted by
weather conditions and possibly other difficulties during construction. Slowdowns
resulting from various factors may require periodic revisions of the construction
schedule.

5.4 REMEDIAL ACTION WORK PLAN

A Remedial Action Work Plan (RAWP) has been prepared for the Site, and is
included as Appendix H to this .report. The RAWP identifies all of the remedial
construction activities planned for site remediation. The engineering plans and
specifications which describe, in detail, the remedial construction required at the Site
will be provided to the Contractor in addition to the RAWP. The Contract Documents
(drawings and technical specifications) completely describe the project in its entirety.
The RAWP includes the following:

s Work Plan;

Project Operations Plan;

Construction Quality Assurance Plan;

Remedial Action Health and Safety Plan; and
¢ Contingency Plan.
5.4.1 Construction Quality Assurance Plan

Construction Quality Assurance Plan (CQA Plan) describes the procedures
governing all aspects of quality control for remedial construction. The CQA Plan
includes identification of the following:

¢ delegation of responsibility and authority for all aspects of the project, including
chain-of-command and duties of project manager, engineer, and inspection
personnel;

e project meetings, including preconstruction, weekly/monthly progress meetings,
and unscheduled meetings to address problems or work deficiencies;

e qualifications of all designated project personnel, including training of onsite
QA inspector(s);

¢ QA testing protocols for all construction materials, particularly those related to
the cap;

* soil sampling protocols, including borrow material sampling procedures, sample
compositing, identification, handling procedures, and laboratory test methods;

¢ QA testing of all geosynthetics, as applicable;

¢ discussion of procedures to be followed should any QA test fail to achieve
project requirements; and

« identification of QA documentation, including daily monitoring logs, progress
reports, corrective measures reports, and final construction certification report.
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5.4.2 Well Abandonment

Technical specifications for well abandonment that identify existing Site wells
requiring abandonment, and specifies the proper decommissioning procedures for the
selected wells.

The primary purposes of decommissioning wells are: (1) to eliminate any potential
contaminant migration through the bottom clay layer; and (2) to properly remove
selected wells to facilitate remedial construction (i.e., regrading).

The Well Abandonment Specification incorporates all appropriate regulatory
requirements including NYSDEC monitoring well decommissioning guidelines. In
general, the following procedures are described in the Specification:

e inspection of wells for integrity and selection of wells to be decommissioned;
and

¢ removal of protective casing.

For wells penetrating through the bottom clay layer:

e overdrill of well casing with augers sized larger than the original borehole; and

e removal of the well casing from the borehole; and

* addition of cement/bentonite grout from the bottom of the borehole via a tremie
pipe.

For wells terminated at or above the bottom clay layer:

» pull well casing out, as necessary, for grading and cap installation.

The specification includes provisions and details for the abandonment of
monitoring wells and installation of new monitoring wells/piezometers needed to
provide for monitoring during the post-remedial construction period.

5.4.3 Remedial Action Health and Safety and Contingency Plan

A Remedial Action Health and Safety Plan (HASP) has been prepared in
accordance with 29 CFR 1910.120 as an attachment to the RAWP. The HASP
includes a description of all site activities, appropriate levels of protection for workers
and the public, action levels to implement contingency plans, and emergency contacts
and procedures. The selected contractor will be responsible for preparing and
implementing a HASP which meets the requirements of the HASP described in
Appendix H.

A detailed preparedness, prevention, and contingency plan is included as an exhibit
to the Health and Safety Plan. The contingency plan includes response conditions for:

» freezing conditions;

+ heavy rains;

s seepage;

s groundwater contamination;

* emergency contacts and notification procedures; and
» response to chemical releases, fires, explosions, etc.
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Figure 5.1 Construction Schedule
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SECTION 6
LONG-TERM MONITORING PLAN

6.1 INTRODUCTION
The objectives of the Long-Term Monitoring Plan are to:

* Ensure that an inward hydraulic gradient is maintained along the perimeter of
the site;

+ Ensure that water from the groundwater treatment plant meets applicable dis-
charge criteria; and

* Monitor other components of the RA including inspection of the capping
system, fence and gates, slopes, and erosion protection.

The Long-Term Post-Remedial Construction Operation and Maintenance Plan
describes the specific procedures for site monitoring and maintenance. The Plan is
included as Appendix E to this Report.

6.2 MONITORING EFFECTIVENESS OF HYDRAULIC CONTROL
6.2.1 Monitoring Well Locations

Six well pairs have been specified to monitor the hydraulic gradient across the
cutoff wall and verify an inward gradient exists. These wells are located in the vicinity
of some of the areas where chemical handling and storage occurred, such as the former
incineration area, former weathering areas, former tank park, and the former iron oxide
sludge lagoon area. Therefore, extracted groundwater from these wells will be used to
monitor chemical conditions in the groundwater. The six pairs of monitoring wells will
be installed at the locations shown on Drawing C-7. Each pair will consist of a well
inside the cutoff wall and one between the cutoff wall and the Buffalo River.

The well pairs will be identified sequentially; interior wells will be given an "I"
suffix and the exterior will be given an "E" suffix. The locations were selected based
upon distance from the extraction wells where the influence of pumping would likely be
the smallest so that a breach in hydraulic control would occur first in one or more of
these locations. The location of well pair OW-3I and OW-3E was also selected for the
additional purpose of monitoring the occurrence of LNAPL. The interior wells will be
located between 5 to 10 feet from the cutoff wall. In addition, the intersection of the
well and the bottom of the cap system will always be greater than 577 ft-msl, the mean
high water level in the Buffalo River. The exterior wells will be located approximately
16 feet from the cutoff wall so that the exterior perimeter access road will not be
compromised. The locations will be identified in the field by a registered surveyor
prior to installation so that critical elevations can be determined during well
construction.
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6.2.2 Monitoring Well Installation

Monitoring well construction details are presented on Drawing C-13 though C-15.
The interior monitoring wells will be constructed of six-inch diameter stainless steel
casing materials. The exterior wells will be constructed of two-inch diameter casing
materials since they will be used solely for water level monitoring. The interior wells
have the larger diameter so as to accommodate a pump if needed either for hydraulic
control or testing the integrity of the cutoff wall.

Boreholes for the wells will be completed using hollow-stem auger drilling
techniques. The boreholes will be advanced to the top of the underlying clay
(approximately 560 ft-msl). Split-spoon samples will be collected and logged
continuously throughout the length of the borehole. Drill cuttings will be placed on site
to be capped. A track-mounted or all-terrain drill rig will be required as the slopes will
be too severe for a truck-mounted rig. The interior well boreholes will be 12 inches
(nominal) and the exterior will be 6 inches (nominal). Following installation, the top
of the well casing will be surveyed by a registered surveyor as will the top of protective
vaults. A permanent mark will be placed on the top of the casing where the survey
measurement was made.

Interior Well Completion

The interior wells will be constructed of 6-inch-diameter stainless steel casing and
wire-wrapped 0.002-inch slotted screen. Fifteen feet of screen will extend from 560
(or top of clay) to 575 ft-msl. The screen will be at least 2 feet below the bottom of
the capping system. Blank casing will extend to 2 feet above the finished cap elevation
based upon the location on the as built diagram. A sand pack ("Best 620" or
equivalent) will extend from the bottom of the borehole to 1 foot above the top of the
screen, followed by a 1-foot bentonite plug. The remainder of the annulus will be
filled during the construction of the capping system. The well head will be completed
with a 12-inch-diameter flush-mount well vault set in a concrete pad.

Exterior Well Completion

The exterior wells will be constructed of 2-inch-diameter stainless steel casing and
wrapped 0.02-slot screen. Ten feet of screen will extend from the top of the clay (i.e.,
most often 560 ft-msl) to 570 ft-msl. Blank casing will extend to 4 feet above the top
of the riprap as dictated by the as-built diagram. A sand pack ("Best 620" or
equivalent) will extend from the bottom of the borehole to 1 foot above the top of the
screen followed by a 1-foot bentonite plug. The remainder of the annulus will be filled
during the construction of the capping system. Prior to the placement of riprap, a 3-
foot-diameter by 4-foot-high concrete manhole will be set over the well for permanent
protection.

Well Development

The wells will be developed following completion of the water treatment facility.
Development will be performed by surging and pumping at low and high flow rates
until the water becomes visibly sediment free. Development water will be directed to
the Treatment Facility.
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6.2.3 Monitoring Procedures Frequency and Reporting

Water levels at all 12 wells will be measured to monitor cutoff wall efficiency and
verify the presence of an inward hydraulic gradient. Groundwater sampling and
chemical analysis of selected wells will initially be conducted quarterly for two years
and semi-annually thereafter. Identification of the sampling points and chemical
analysis 1s addressed in Appendix E.

Water level monitoring will be performed using instrumentation capable of
measuring aqueous and non-aqueous liquids to an accuracy of 0.01 foot.
Measurements will be taken from the identified mark on the top of the well casing.
The groundwater collection system water levels will be monitored quarterly for the first
two years of operation, then semiannually thereafter. Results will be reported to the
NYSDEC for each event along with an annual summary.

Water levels in these wells will be monitored on a given frequency to verify that an
inward gradient exists.
6.3 TREATMENT PLANT DISCHARGE SAMPLING AND ANALYSES

Sampling and analyses of water discharged from the Treatment Facility will in
accordance with the provisions of the SPDES permit. A detailed influent sampling
plan for the Treatment Facility will be included in Volume III of the Post Remedial
Construction Operations and Maintenance Plan. This Plan will be completed following
completion of the Treatment Facility construction.

6.4 CAPPING SYSTEM

The capping system will be inspected annually. This inspection will be preceded
by cutting the vegetation within four feet of the toe of the slope at the bench. Cutting
will only be done between July 15 and August 15 to promote habitat value.

The inspection will include:

¢ visible debris, liter, and waste;

¢ loss of vegetative cover;

¢ integrity of drainage system including;
- sediment build-up;
- pooling or ponding; and
- slope integrity;

* condition of gas vent pipes;

* integrity of groundwater monitoring wells (to be inspected during sampiing) and
groundwater extraction wells;

* integrity of cap including:
- erosion or settling of cap material;
- leachate breakthroughs;
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- animal burrows;
- woody vegetation;

» integrity of erosion control structures around peninsula including erosion or
settling of riprap; and

 Identification and obstruction of any trails being heavily used by trespassers or
recreational vehicles.

6.5 FENCE AND GATES

The signs around the perimeter will be inspected to ensure they are intact, in good
condition, and are visible from probable points of entry. All access and maintenance
roads will be maintained in good condition so that routine inspections and required
maintenance activities at the site can be carried out. Access to the site may be arranged
by contacting:

Mr. David A. Paley
AlliedSignal, Inc.

Engineered Material Sector

101 Columbia Road
Morristown, New Jersey (07962
Phone: (201)-455-3302

The condition of the gates, fences, and roads will be assessed as part of the annual
inspections. Repairs will be conducted as needed.
6.6 SHORELINE SLOPE PROTECTION

The shoreline slope and erosion protection around the site will be monitored
quarterly for the following:

» Identification of areas of slope erosion and settling;
 Identification of areas of riprap movement;
» Identification of slope failure; and

e Development and implementation of corrective measures if any of the above-
noted situations are observed.

Inspections will also be performed after major storm events.

6.7 DRAINAGE SYSTEM MANAGEMENT

All elements of the drainage system including the perimeter drainage ditches will
be maintained throughout the post-closure period. All elements will be inspected
annually or after severe rainfall events to verify the structures are intact and
undisturbed, and that channels and discharge areas are free of obstructions which would
impair the free flow or surface water runoff. In the event any of the structures are
found to be damaged or incapable of conveying the design flows, repairs will be made
as soon as practical. Any obstructions found in swales will be immediately removed
and channels regarded as necessary. If any culverts are found te be damaged such that
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their functions are impaired, they will be repaired or replaced. Accumulated sediment
will be removed from drainage channels and/or around outlet structures as required to
maintain required capacity and proper operation.

6.8 GROUNDWATER MONITORING WELLS

Monitoring wells which are damaged such that representative groundwater samples
cannot be obtained will be repaired or replaced. Repair measures will be based on
case-specific evaluation. Any well damaged beyond repair or rendered inoperative will
be replaced with a new well of similar depth and construction. Detailed requirements
for well installation and decommissioning are specified in Section 02671, Groundwater
Monitoring Wells, of the Contract Documents.

6.9 GAS VENTING SYSTEM

The above ground vent pipes will be inspected and maintained during the post-
closure peried. Repairs will be conducted as needed.

6.10 GEOMEMBRANE

The geomembrane cannot be visually inspected because it will be covered by 24
inches of soil and 6 inches of topsoil. However, should the geomembrane become
exposed, it will be inspected for heoles and repairs will be made prior to soil
replacement. Repairs will be conducted in accordance with the procedures presented in
the O & M Manual.
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Coutractor: YIS DRILLING SERVICES

ENGINEERING -SCIENCE
DRILLING RECORD
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Contract 1951-1 Hamburg Turnpike Phone: (716) 821-5911

=

- - -

Z Drilling Buffalo, NY 14218 Fax: (716) 821-0163
Z and

] Testing PO. BOX 515 Phone: (717} 354-7389
Z New Holland, PA 17557 Fax: (717) 354-7619
Z

Laboratory Test Report

PROJECT : BUFFALO COLOR

CLIENT : PARSONS E-S, INC.

DATE : SEPTEMBER 29, 1995 PROJECT NO.: SJB-D663
REPORT NO.: LTR-1

PAGE 1 OF 4

SAMPLE INFORMATION :

Sample Nos. 95-494 through 95-500 were collected from the project
site by a SJB Services, Inc. Drill Crew on September 18, 1995.
Samples are described as split spoon samples from various borings
at the site. Samples and testing schedule were determined by a
representative from Parsons E-S.

ASTM D-422 : Particle Size Analysis of Soils

Sample Number : 95-494
Location : SB-1 : 6/-8‘

Sieve Percent
Size Passing
1 1/2" 100.0
b 81.7
3/4" 80.4
/2" 80.4
1/4" 76.5 COMPONENT PERCENTAGE
#4 72.1 GRAVEL SAND SILT CLAY
#10 55.8 27.9% 46.3 % 15.2 % 10.6 %
#20 48.1
#40 42.8
#100 31.6
#200 25.8
oozl

%ﬁ “QUALITY & SERVICE THE WAY IT USED TO BE”



Contract 1951-1 Hamburg Tumpike Phone: (716) 821-5911

=

E Dric:ling Buffalo, NY 14218 Fax: (716) 821-0163
Z an

Z .

Z Testing P.O. BOX 515 Phone: (717) 354-7389
Z New Holland, PA 17557 Fax: (717) 354-7619
z

Laboratory Test Report

PROJECT : BUFFALO COLOR

CLIENT +: PARSONS E-S, INC.

DATE : SEPTEMBER 29, 1995 PROJECT NO.: SJB-D663
REPORT NO.: LTR-1
PAGE 2 OF 4

ASTM D-422 : Particle Size Analysis of Soils

Sample Number : 95-495
Location : SB-1 : 10‘-12¢

Sieve Percent

Size Passing

1/2" 100.0

1/4" 99.9 COMPONENT PERCENTAGE

#4 99.5 GRAVEL SAND SILT CLAY
#10 56.3 0.5% 23.6 % 32.7 % 43.2 %
#20 94.6

#40 92.4

#100 82.6

#200 75.9

Sample Number : 95-496
Location : SB-1 : 18/-20'

Sieve Percent

Size Passing

#10 100.0

¥20 99.0

#40 96.5 COMPONENT PERCENTAGE

#100 57.6 GRAVEL SAND SILT CLAY

#200 40.1 0.0% 59.9 % 26.8 % 13.3 %
nacional

A “QUALITY & SERVICE THE WAY IT USED TO BE”
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Contract

frinbe 1951-1 Hamburg Tumpike Phone: (716) 821-5911
Drilling Buffalo, NY 14218 Fax (716) 821-0163
and :

Testing P.O. BOX 515 Phone: (717) 354-7389
New Holland, PA 17557 Fax: (717) 354-7619

Laboratory Test Report

PROJECT : BUFFALO COLOR

CLIENT =: PARSONS E-S, INC.

DATE ! SEPTEMBER 29, 1995 PROJECT NO.: SJB-D663
REPORT NO.: LTR-1
PAGE 3 OF 4

ASTM D—-422 : Particle Size Analysis of Soils

Sanple Number : 95-497

Location

Sieve
Size

#10
#20
#40
#100
#200

¢ 8§B-2 : 18/-20'

Percent
Passing
100.
99.
97.
64.
49.

COMPONENT PERCENTAGE
GRAVEL SAND SILT CLAY
0.0% 51.0 33.3 % 15.7 %

a\@

oL o oo

Sample Number : 95-498

Location

Sieve
Size
11/2"

l"
3/4"
1/2"
1/4"
#4
#10
#20
#40
#100
#200

national

o

\\

P

on

: S§B-2 : 257-277

Percent
Passing
100.0
92.3
92.3
89.9
84.4
81.2 COMPONENT PERCENTAGE
69.8 GRAVEL SAND SILT CLAY
58.8 18.8% 71.2 % 5.4 % 4.6
43.5
14.3
9.9

)
K

"QUALITY & SERVICE THE WAY IT USED TO BE™



Contract 1951-1 Hamburg Tumpike

Phone: (716) 821-5911
Fax: (716) 821-0163

Drilling Buffalo, NY 14218
and -
Testing P.O. BOX 515

New Holland, PA 17557

Phone: (717) 354-7389
Fax: (717) 354-7619

LI TR A Y

Laboratory Test Report

PROJECT : BUFFALO COLOR

CLIENT : PARSONS E-S, INC.

PROJECT NO.: SJB-D663
REPORT NO.: LTR-1
PAGE 4 OF 4

DATE SEPTEMBER 29, 1995

LY

ASTM D-2216 : Laboratory Determination of Moisture Content of
Soil and Rock

Sample Location / Moisture
Number Description Content
95-499 S5B-2 : 357-377 40.5 %
95-500 SB-2 : 40'-42"' 33.7 %

ASTM D 4318 : Test Method for Liquid Limit, Plastic limit, and
Plasticity Index of Soils

Sample Location / Liquiad Plastic Plasticity
Number Description Limit Limit Index
95-499 SB-2 : 357-37¢ 43 21 22
95-500 SB-2 : 40’-42' 37 i8 1¢

Gy fro—

Ray J. Kron
Testing Services Manager

SJB Services, Inc.

Ol (! Lol

Paul C. Gregorczyk
Laboratory Manager

WI
N “QUALITY & SERVICE THE WAY IT USED TO BE"
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GRAIN SIZE DISTRIBUTION TEST REPORT
LY = g g3 %8
188 (¥} m N - — .:1 :-r; : - — - - - —
=1%] ' |
89 \-
Py
- |
N\ ;
70 :
a4 : B
: TN
" : T 5 \ ;
E Sa L _ A : | \\\; E
o | o TR
o 4@ S ? \N '
a ’ : i : : \ .
eIl i T N
. : - § ‘\“{_
: N : : : T
10 b
N
o : : E
zpP 108 19.9 1.9 0.1 p.01 @.8e8
GRAIN SIZE - mm
Test|x +3- | % GRAVEL % SAND % SILT % CLAY
o 14 | B.@ | 27.9 46. 3 15.2 19.6
=
LL PI | Dgg Deo Dsp D3g Dys b1g | Ce Cy
° | 28.31 2.55 1.11 @.126 |0.00%6 |©.6a44 | 1.41 S75.4
| i
i i
MATERIAL DESCRIPTION yscs ARSHTO
® SAND, SOME GRAVEL, LITTLE SILT & CLAY SM A-2-4(@.0)
Project Na.: SJB-D663 : LTR-1 Remarks:

Pro ject: BUFFALO COLOR
® Location: BORING SB-1 . 6’'-8‘

Collected ty 5JB Drill
Crew from the site on
September 18, 1995.
Date: SEPTEMBER &9, 1995 SIB Sample ID#: 95-494
GRAIN SIZE DISTRIBUTION TEST REPORT

SJB Services, Inc. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION uscs RASHTO
¢ CLAY, SOME SILT & SAND, TRACE GRAVEL ML AR-4(0.9)
Project No.: SJB-D663 : LTR-1 Remarks:
Project: BUFFALO COLOR Collected by SIB Drill
e Location: BORING SB-1 : 18’-12°
Crew fraom the site an

September 18, 1995.
Date: SEPTEMBER 29, 1355 SIB Sample ID#: 95-495
GRAIN SIZE DISTRIBUTION TEST REPORT

SJB SE'l"ViCE'S, Inc. Figure No.
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) MATERIAL DESCRIPTION uscs AASHTO
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Pro ject No.: SJB-D663 LTR-1 Remarks:
Project: BUFFALO COLOR Collected bu SIB Drill
® Location: BORING SB-1 18’-28"’
Crew from the site on
September 18, 199S5.
Date: SEPTEMBER 29, 1995 S.TB Sarnple ID#*: 95_496

GRRARIN SIZE DISTRIBUTION TEST REPORT
SJB Services, Inc.
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DISTRIBUTION TEST REPORT
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Crew from the site on
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GRAIN SIZE DISTRIBUTION TEST REPORT
SJB SEI"ViCES, Inc. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
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Dial Reading vs. Time
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WETLAND DELINEATION REPORT
ALLIED SIGNAL - BUFFALO COLOR - AREA D
CITY OF BUFFALO, ERIE COUNTY, NEW YORK

1.0 INTRODUCTION

The project area is an inactive hazardous waste site located in the City of Buffalo, Erie
County, New York, comprising an area of about 19 acres. The site is located on a peninsula of the
Buffalo River so the site is surrounded by the river (Figure 1). The Buffalo Color facility is located

to the north.

A remediation plan has been designed to correct migration of contaminants (Reference?).
As part of this overall plan, nearly the entire site shoreline adjacent to the Buffalo River is to be
excavated and stabilized. An initial site investigation indicated that a small section of the shoreline
along the western edge of the site may be a federaily regulated wetland. Beak Consultants
Incorporated (Beak) performed a wetland delineation on July 24, 1995 to determine the presence
and location of federally regulated wetlands. A 0.44 acre area was found to be a jurisdictional

wetland. This report presents the results of the investigation used in coming to this conclusion.

2.0 SITE DESCRIPTION

The site is located on a peninsula of the Buffalo River. A bridge and a railroad embankment
form the northern boundary. Topography is flat in the interior of the project area although the
shoreline slopes steeply to the Buffalo River. A ditch is located at the base of the railroad
embankment and drains to the Buffalo River. There are no other ditches or watercourses on the

property. Drainage of the site is by overland flow directly to the river.

The site has been historically used for a variety of industrial purposes. The buildings once

present on the site have been demolished so that the site is characterized by vegetation typical of

Allied Signal/Buffalo Color Beak Consultants Inc
Area D Wetland Delineation File: rc allidel. 529



disturbed urban sites. The wetland area is located at a lower elevation than the rest of the site and
is reportedly present due to slope failure of the steep slopes in this area. The wetland is covered by
a large amount of woody debris and flotsam, apparently deposited by high river flow and storm

events.

3.0 AGENCY RESOURCE INFORMATION
The site does not have any wetlands mapped by the National Wetlands Inventory (Figure 2)

or the New York State Freshwater Wetlands Map (Figure 3).

The Erie County Soil Survey maps the site as Urban Land (Ur), which is a soil covered by

impervious surfaces (Figure 4). These soils are generally considered upland soils.

40 SITE ECOLOGY

The upland part of the site is characterized by pioneering and weed communities, dominated
by mugwort (Artemisia vulgaris), Canada goldenrod (Solidago canadensis), Japanese knotweed
(Polygonum cu.spidan;m), eastern cottonwood saplings and trees (Populus deltoides), crack willow
(Salix fragilis), and tree of heaven (dilanthus altissima). The shoreline slopes are dominated by
nearly monotypical stands of Japanese knotweed, interrupted on occasion by the willows,

cottonwoods, or tree of heaven.

The wetland area is dominated by large crack willows and a few cottonwoods. The
herbaceous layer is dominated by jewelweed (Impatiens capensis), white snakeroot (Ageratina
altissima), enchanter's nightshade (Circaea luteliana), tall meadow rue (Thalictrum polygamum),
stinging nettle (Urtica dioica), and wood sage (Teucrium canadense). The shrub layer is absent.
The wetland area is influenced by fluctuating water levels of the adjacent Buffalo River. The area
appears to be periodically inundated by high river flows, caused by spring flooding as well as Lake

Erie storm events and by high wind periods causing a rise in river levels.
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5.0 METHODOLOGY

Wetlands were delineated on July 24, 1995 using the Corps of Engineers Wetlands
Delineation Manual (1987). The on-site method for areas greater than 5 acres was used. Guidance
on the use of the 1987 Manual was used (Williams, 1992). Two transects were used to define the
upland/wetland boundary. Because the wetland was adjacent to the Buffalo River, only the
boundary next to the steep upland slope was delineated; the downslope boundary gradually sloped

down to the deepwater habitat of the river.

At all sample locations, a list of dominant vegetation was made and the percent cover of each
species was estimated. The dominance measure method, as outlined in the 1989 Interagency
Manual, was used to define the community. This method has been accepted for use in the 1987
Manual methodology (Williams, 1992). For all sample points, the standard 5-foot radius was used
to define the herbaceous cover, and a 30-foot radius was used for the remaining layers. Because of
the slopes were comprised of fill materials and because hazardous materials might be present in the
soils, soil pits were not examined at sample points. However, the slopes adjacent to the wetland
were very steep and the wetland boundary was clear. Vegetation and evidence of hydrology were
documented at each sample point. The wetland boundary and sample points were flagged for

identification by instrument survey.

Locations of wetland boundaries, sample points and photo locations are shown on Figure 5.
Data sheets for all sample points are contained in Appendix A. Photographs are presented in

Appendix B.

6.0 RESULTS AND CONCLUSIONS

The majority of the site was characterized by an upland community and evidence of wetland
parameters were absent. The slope failure area met the parameters for a jurisdictional wetland and
comprised an area of 0.44 acres. The lack of a shrub layer suggests that, of the woody species, only

the fast growing willows and cottonwoods can survive the debris deposition and ice scour. In

Allied Signal/Buffalo Color Beak Consultants Inc
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contrast, the annual jewelweed flourishes in the shifting substrate.

Given the small area of the wetland, its downstream location and the large volume of water
passing the site, the wetland functions performed by this wetland are quite limited. The amount of
floodflow retention and sediment trapping it performs is very minor in this high flow section of the
Buffalo River. The primary value of this wetland appears to be its wildlife habitat, not specifically
as a typical wetland environment, but more as one of the more limited types of riparian shoreline

present in this part of the Buffalo River.
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Photo 1. Wetland boundary at Transect 1, looking north.
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Photo 3.

Concrete wall and wetland boundary

at center of wetland.

Photo 4.

Debris covering center of wetland,

looking west.




Wetland boundary at Transect 2, looking north.

Photo 5.

mmunity at transect 2,

looking west.
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Photo 7. Looking east into wetland from river.

Photo 8. Looking east into wetland from river.



DATA FORM
ROUTINE WETLAND DETERMINATION

— Wetland Drajnage Paticrn

Projecu/Siter_ A llied Strnal — Ares © M_"W'a"&tl a5

Applicant/Owncr: J : County: Erie
lovestigaior:_Beak Consultents ( KMsN _ _  [swer MY

Do Normal Circumstances cxist oa the site? Yaa .~  No__ Community 1D:

Is the site significantly disturbed (Atypical Situation)? Yes No s Treascct ID:____ |
Is the arca a potcatial Problem Arca? Yes No=" |PlotID: P-1

(if nccded, cxpluin o back) 1

VEGETATION

Dominast Plant Specica = 7K 75 CoverStratum Indicator Dominant Plaat Specics Stratum Indicator

I. Ageratine. altbissime. A EO 3] FAcu. - 9.

2.Solidecn tanmsdenals 5 R Facu 10.

3. Artemisnie, w=lgaris *30 W ue 11.

4. Salix -ij.'\is #> 10 T Fac+e 12.

5. Wlmug AvnEr G M A 4O v Phcuw - 13.

6. 14.

7. 15.

8. 16,

Percent of Dominant Specics that are OBL, FACW or FAC (exdluding FAC-): 2.  _

¥ - So%

- Remarks: S"“'“b/"pa-‘oll'nj larlw abseut

HYDROLOGY

i Recorded Dato (describe in Remarks): Wetland Hydrology Indicators:

cam, Luake or Tide Gauge Primary Indicators:
— Acrial Pholographs — lnundated
— Other — Saturated in Upper 12 Inches
_ No Recorded Duta Availsble — Watcr Marks
— Drilt Lincs
Ficld Obscrvations: — Sedimeat Deposits

Depth of Surfuce Water: _o___,_(ln.) Socondary Indicators (2 or more required):
X — Onldized Root Channcls (A-horizon)
Depth to Free Water in Pit; —_ (in.) — Watcr-Stained Leaves
— Local Soil Survey Data
Depth 10 Saturated Soil: __L(h.) — FAC-Ncutral Test
_ Other (explaln ia Remarks)
Remarks: ¥ 4 lle qed contamirabed sailg nat exanined, Plot at base o€ stee P sl ope.

Euidence of Luc‘“o\r\d \’\\\dru\.()j\‘ h(f'i Prcgc,.:\‘ ok e,(c.uA.Jr:On o-@P]o'\r.




DATA FORM
ROUTINE WETLAND DETERMINATION

(continued) T , Py
sons
Map Ugit Name "
(Serics and Phase): _ WA rben Lemd Drainage Class: —
Ficld Obscrvations
Taxonomy (Subgroup):______ Confirm Mapped Type? Yes __ No____
Profile Description:
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizoa (Munsell) (Munsecll) Abundance/Contrast Structure, Moisture, ctc.
Hydric Soil Indicators:
__ Histosol — Concretions
— Histic Epipedon — High OM Coateat in Surface Layer of Sandy Soils
— Sulfidic Odor —_ Organic Streaking in Sandy Soils
— Aquic Moisture Regime — Listed on Local Hydric Soils List
— Reducing Conditions __ Listed on National Hydric Soils List
— Gleyed or Low—Chroma Colors . Other (explain in Remarks)
Remarks: <4:| P\Jr net dt-u) due o -C i Vm*cr:o-\s) delory >, andch \ooss b le_, Con '*nmim"-ta(
So-ls . H"—\al-’\'r_. Soills un\{\-(elé
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yoo No "~  |Is this Sample Point within a Wetland?
Wetland Hydrology Present? Yes No =
Hydslo folls Preasiu? Yoo No __ Yoa ___ No _'/‘
Remarks:

sdapted from the 1987 COE Wetlands Delincation Manual. form approved by HQUSACE 3/92.



DATA FORM
" ROUTINE WETLAND DETERMINATION

Project/Site:, Allicd Signei— Area © D.le:kh]@“"ng
Applicant/Owacr: > County: feric
laveatigaior: Beak Conscltmnty (KM State:__AS _
Do Normal Circumstances exist oa the site? Yeso No __ Community ID:
1s tho sitc sigaificantly disturbed (Atypical Situation)? Yos No &« Transoct ID;____ 1)
Is tho arca a potcatial Problem Arca? Yes No e~ |PlatID: _PQ_
(if needed, cxplain on back) W
VEGETATION
Dominant Plant Specics = Yo € over Stratum Indicator Dominant Plant Specics Stratum Indicator
f. Trnpadiens RPN + IO H fFACLW 9,
2. Co-k‘siz;.‘x { n s o Fac - o,
3. Saliy -j.‘l\'s + 40 T FACD 1.
4. Uiy awnericanc, * K0 T FACL— |12,
s : 13.
6. 14.
1. 15.
8. 16.
Percent of Dominant Specica thal arc OBL, FACW or FAC (excluding FAC-): 2/5 - 6%
<marks: S‘nrn‘n/ s&?linx lau\w abseat LPrub&Ll‘( due fo de‘.a(.‘g/ TCe SCOu-r-)
HYDROLOGY
)L Recorded Duto (describo ln Remarks): Wetland Hydrology Indicators:
¥ Stream, Lake or Tide Gauge Primary Indicators:
—_ Acrial Photographs " Inunduted Seasonal
— Other LSaturated in Upper 12 inches
— No Recorded Data Available L-Water Marks
Drift Lincs
Ficld Obscrvations: Kgdlmem Depoalts
o Wetland Dralnage Pattcra
Depth of Surface Watcr: % (ia.) Sccondary Indicators (2 or more required):
— Oxidized Root Channels (A-horizoa)
Depth to Frec Water in Pit: K ) — Water-Stained Leaves
o Local Soil Survey Data
Depth to Saturated Soil: + (in.) — FAC-Neutral Test

__ Other (cxplain in Remarks)

R‘m"hi*SﬂmPk 'P'4 rot A

Lé.- Plot at base
Scasonal Vnund o -m/%a‘]ﬂ-\r{*‘\'ﬂ {from vivewe. Much debeis a'Ohj Shoreline_ .

ot

sstee slo Eleust ion allows




DATA FORM

ROUTINE WETLAND DETERMINATION T \ P N
(continued) !
SOILS
Map Unit Neme
(Scrics and Phasc): __(Avoan Land Drainago Class: -
Field Obscrvations
Taxonomy (Subgroup): — Confirm Mapped Type? Yes __ No___
Profile Description:
Matrix Color Moitle Colors Mottle Texture, Concretions,

Depth
(inches) Horizon (Munsell) {Muasell) Abundance/Contrast Structurc, Moisture, etc.
Hydric Soil Indicators:

« Histosol ) —_ Concrctions

— Histic Epipedon — High OM Content in Surface Layer of Sandy Soils

— Sulfidic Odor ) __ Organic Streaking in Sandy Soils

— Aquic Moisture Regime _ Listed on Local Hydric Soils List

—. Reducing Conditions — Listed on National Hydric Soils List

— Gleyed or Low—Chroma Colors —_ Other (explain in Remarks)
Remarks: ¢ .| PJ + net dug Adue Yo -(\ [N aﬂ-’ debvrie oA ?055{ ble  tomtomirabed

SHENS H—v)olric, Soily asgumed

WETLAND DETERMINATION

Hydrophytic Vegetation Prescat? Yes v~ No__ Is this Sample Point within a Wetland?
Wetland Hydsology Prescat? Yoo Ne__

Hydrio Solls Proscat? Yes No___ Yes -~ No__
Remarks:

adapted from the 1987 COE Wetlands Delincation Manual. form approved by HQUSACE 3/52.



DATA FORM -
ROUTINE WETLAND DETERMINATION

Projecu/Site:_ A llicd Sm nal — Ayea D Date;___ 1 ”‘*! a5
Applicant/Owacr: Couaty: Eric
faveatigator:__Beok Corsetmaty CKm3 - e [State MY
Do Normal Clrcumstances exist oa the site? Yat=~  No._ Community 1D:
Ls the sitc significaatly disturbed (Atypical Situstion)? Yes Not~”  |[TranseatlD:____V 2
18 the arcs & poteatial Problom Arca? Yeu Nor  [PlotID: |
(if nceded, explain on back)
VEGETATION
Dominaot Plant Specics =% %o CoverStratum Indicator Dominant Plant Specics Stratum Indicator
LA~tcwmisia wnlGaws K30 H WrL 9.
2Aqem Y o alkissimo. £ 80 H FAcw-~ o,
L}(‘*-qo. Aigica. 5 H Tacw |11
4. Ca|~,l:>'fcjm. Scf: Lo, 5 H FAC- 12,
5. Lm prtions Copensis 1o f', FACW |13
65l Fragilis 4 5O ! FACT .
7. 15.
8. 16.
Percent of Dominant Specics that are OBL, FACW or FAC (excluding FAC-): I/3 - 559/0
Remarks:
HYDROLOGY
Recorded Date (describe in Remarks): Wetland Hydrology Indicators:
X Stream, Lake or Tide Gauge Primary Indicators:
— Acrial Photographs — Inundated
— Other — Saturated In Upper 12 inches
= No Recorded Data Availsble — Watcr Marks
— Drilt Lincs
Ficld Observations: — Scdiment Deposits
— Wetland Drainage Pattern
Depth of Susfuce Water: _O_(I.n.) Sccondary Indicators (2 or more required):
— Oxidized Root Channels {A-horizon)
Depth to Frec Water in Pit: - —_ (in) — Water-Stained Leavea
o= Local Soil Survey Data
Depih to Saturated Soil: — () — FAC-Ncutral Test
_ Other (cxplaln in Remarks)

Remarks: Euidf.ncc. O'ch.‘*[ﬁhﬂt h\{c\mlofj? no‘i‘ PfCSen+ a.'(" é_ltua:{-;on crp Pl(ﬂ'




DATA FORM
ROUTINE WETLAND DETERMINATION

(continued)
T a P\
SOILS ’
Map Unit Name
(Scrica and Phase): UVBM Lovek Drainage Clasa:
Field Obscrvations
Taxonomy (Subgroup): _ _ __ Confirm Mapped Type? Yes No__.
Profile Deacription:
Depth Matrix Calor Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell) {Munsell) Abundance/Contrast Structure, Moisture, eic.
Hydric Soil Indicators:
_ Histosol _ Coancretions
— Histic Epipecdon — High OM Coatcat In Surface Laycr of Sandy Soils
— Sullidic Odor —- Organic Streaking’in Sandy Soils ’
— Aquic Moisture Regime - Listed on Local Hydric Soils List
— Reducing Canditions _ Listed on National Hydric Soils List
. Gleyed or Low-Chroma Colors — Other (explain in Remarks)
Remarks: Soi \ S“’W‘PIC.— hu+ €Y onin e h,
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes ___ No 1 Is this Sample Point within a Wetland?
Wetland Hydrology Prescau? Yea __ No 1=~
Hydrlo Solts Preacnt? Yoo No ___ Yoo No _1._/
Reaarks:

adapted from the 1987 COE Wetlands Delincation Manual,

form approved by HQUSACE 3/92,




DATA FORM
ROUTINE WETLAND DETERMINATION

— Wetland Drainage Paticrn

Depth of Surface Water: ‘_&(in.) Sccondary Indicators (2 or more required):
— Ouidized Root Chaancls (A-horizon)
Depth to Free Water in Pit: _ﬁ‘_(in.) — Water-Stalned Leaves
* — Local Soil Survey Data
Depth to Suturated Soil; — (i) — FAC-Ncutral Test
—. Other (cxplain ln Remarks)

Project/Site:__Aillied ‘.‘:isml - Bre. D Date: ﬂa'{"] as
Applicant/Ownes: Couaty:__Erie
lnvestiguor:_b:gg_co'nsu Hents (ks Swe: MY
Do Normal Circumstances exist on the sitc? Yea No _ Community ID: i
L the sito sigaificantly disturbed (Atypical Situstion)? Yes No Y7 Traasect ID:___ T3
Is the arca s potcatial Problem Arca? Yes No.~  |PlaID: e~
{if nceded, explain on back)
VEGETATION
Dominant Plant Specica =5k Vo Covenr Stimtum Indicator Dominant Plant Specics Stratum Indicator
l-_.E-\qu"l(cns Co-lxnsi_‘.n a0 “ FAcwW 9.
2 Avtemmenio Vuigavis S n wPL. 10.
3. Salix Qmﬁi hs 50 T Fac +~ |1
4. 12.
5. 13.
6. 14.
7. 15.
8. 16.
Percent of Dominant Specics that arc OBL, FACW or FAC (cxcluding FAC-): 'J./ o
1z L%
Remarks:
L
HYDROLOGY
X Recorded Date (desceibe la Remarks): Wetland Hydrology Indicators:
2 Strcam, Lake or Tiic Gauge Primary lndlcy":
~ Actial Photographs —_ Inundated (scasorel )
— Other L-Saturated In Upper 12 inches
— No Recorded Data Availuble et Marks
+ Drifk Linca
Ficld Obscrvations: __/s;:m,. Depoaits

Remarkti sample pid wat dvg,
A‘ouﬂdwn+ delor-'s,

Elevntion alloy seasonad ihundsd‘fw\/&%ya:{u‘m




DATA FORM
ROUTINE WETLAND DETERMINATION

(coatinued)
SOILS )
Map Unit Namo .
(Serics and Phasc): uvba-... Lo Drainage Class:
Field Observations

Taxonomy (Subgroup): Coafirm Mapped Type? Yes No___
Profile Description:
Depth Matrix Color Motile Colors Mottle Texture, Concretions,
{inches) Horizon (Muasell) {Munsell) Abundance/Contrast Structure, Moisture, cic.
Hydric Soil Indicators:

— Histosol — Concretions

— Histic Epipedon — High OM Coatent in Surface Layer of Sandy Soils

— Sulfidic Odor — Organic Streaking In Sandy Soils

— Aquic Moisture Regime — Listed on Local Hydric Soils List

—~ Reducing Conditions —Listed on Natioasl Hydric Soils List

— Gleyed or Low—Chroma Colors __ Other (explain in Remarks)
Remarks: <.\ ‘)\"r net Jwa. “‘\19‘\11'(_ ol AsSSuwed

WETLAND DETERMINATION

Hydrophytic Vegetation Prescat? Yes L No__ Is this Sample Point within a Wetland?
Wetland Hydrology Preseat? Yo 7 Mo -

Hydrle Bolls Pressnt? Yoo . No .. Yo ., Ne ..

Remarks:

adapted from the 1987 COE Wetlands Delincation Manual.

form approved by HQUSACE 3/92.




S eV &L

Buffalo River Wetlands

The enclosed site and photo location figure and attached photographs show the two wetland areas
the NYSDEC requested we review as part of the planning process for the Buffalo Color Area D
mitigation wetland. The following two parapgaphs are intended to present short descriptions of the
sites, and are not scientific descriptions of the plant communities.

Two areas were visited by Beak on August 1, 1995. The first wetland investigated, referred to as
Area 1, consisted of a mix of cattails and purple loosestrife growing in a linear fashion along the
Buffalo River, upstream of the Buffalo Color site. As the photos show, the River edge has been
filled in some sections. The cattails dominate on the River edge, extending to a depth of about 4-6
inches (Photos 1 and 2). The purple loosestrife are more prevalent above (upslope) of the actual
river edge.

The second site (Area 2) is located further upstream. It appears to be a remnant of a river island or
bar along the inside edge of a river meander. The relatively flat, shallow outer areas of the wetland
are dominated by a mix of purple loosestrife and cattails (Photos 3 and 4) . The interior of the
wetland has considerable stands of phragmites, especially in the interior area of the slough (Photos
S and 6). Large willows dominate the actual river bank, and are also found near the center of the
island/bar area.



Photo 1. Wetland area 1, looking south.

Photo 2. Wetland area 1, looking south.




—

Photo 3. Wetland area 2, looking south.

Photo 4. Wetland area 2, looking south.



Photo 5. Wetland area 2, looking east.

Photo 6. Wetland area 2, looking west.
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BIOENGINEERING/BANK HABITAT RESTORATION
BUFFALO COLOR - AREAD

City of Buffalo
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February 2, 1996
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Prepared by:

Beak Consultants Incorporated
140 Rotech Drive
Lancaster, New York 14086
Contact: Rosty Caryk
Telephone: 716-759-1200
Fax: 716-759-1489
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BIOENGINEERING/BANK HABITAT RESTORATION
BUFFALO COLOR-AREAD

1.0 INTRODUCTION

Bioengineering is the use of plants in combination with other materials or engineered structures for
slope protection, erosion control, and site revegetation. The advantages of bioengineering
techniques for erosion control are several; improved site stability, moderate to large savings in cost,
improved wildlife habitat, improved aesthetics, and improved water quality. Bioengineered bank

stabilization will be applied to the Buffalo Color Area D project (Area D) (Figure 1).
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2.0 GENERAL FACTORS

2.1 RIVER FLOW AND FLOW CHARACTERISTICS

For purposes of determining where to use vegetation on the bank. the kinds of vegetation to use, and
when to plant. knowledge of the stream's hydrographic and fluvial geomorphic characteristics are
necessary. Site inspection can provide valuable data and insight regarding the past history of typical
water levels and current flows. Because long term stream gauge data is not available for the Buffalo
Color site location, field observations were made to note bank scouring locations and high water
marks such as water staining, drift lines, and flood debris. This field information, plus knowledge
of this year’s average rainfall, was linked to the recently surveyed elevation of the river water level

to determine the typical water elevations.

2.2. BANK GEOMETRY
Banks that have been eroded and undercut to a very steep, unplantable slope require grading prior
to planting. Most slopes that accommodate revegetation are less that 1.5V:1H. To provide long

term stability at Buffalo Color Area D the restored bank will be constructed at a 3H:1V slope.

In Area D, it is recognized that the need for ensuring the successful long term containment of the
landfill requires the use of extensive rock rip-rap along the riverbank (Figure 2). Vegetation shall
be incorporated into the riprap and a generalized re-vegetation plan will be applied throughout most
of the treatment area (Section 4.0). However, there are several locations along the bank that require
slight modifications in treatment. These areas include the perimeter underdrain outlet, an area of
high scour that occurs at the southernmost tip of the project site, and the created wetland area. These

areas of special concern are described individually in Section 5.0

In addition to this differentiation of shoreline treatment areas, the river bank has also been divided
into four vertically stratified zones. These are the toe zone, and zones 1-3, each located successively
further up slope and defined by expected hydrological conditions. These zones are used to identify
the various species composition within the overall bank stabilization treatment and are defined in

Allied Signat Beak Consultants Incorporated
Parsans ES 2 File: Allicd.529 DJS



Section 3.0

2.3 SOIL CHARACTERISTICS

In addition to proper bank slopes and toe protection a proper soil substrate is necessary. A 6-12 inch
layer of soil suitable for supporting plant growth is necessary as a base substrate on the reformed
banks. This can be accomplished by either importing soil or by amending the existing substrate with
fertilizer and mulch to produce a better soil. Special attention will be given to the created wetland

area soils. A one foot layer of clean substrate soil will be placed within this area.

2.4 VEGETATION

Plant species native to the area will be used as they are adapted to the climate, soils. and other
ecological characteristics of the region. Exotic species are generally undesirable and their use will
be limited as these species can out-compete native species while providing minimal ecological value.
Some non-native but naturalized species are acceptable due to specific wildlife benefits or other

qualities.

A mixture of grasses, herbs, shrubs and trees is recommended to provide a diversity of wildlife
habitat and erosion control functions. Specific plant species are positioned in different elevational
zones on the bank based on their ability to tolerate various durations of flooding and their attributes
of dissipating wave and current energies. A variety of species have been specified for each zone and
the entire streambank shall be treated to furnish a maximum array of plants capable of providing
proper ground cover for erosion protection, wildlife habitat. and to be aesthetically appealing. Due
to the need for a rock rip rap base, planting treatments emphasize the use of shrubs, which can be

more easily and successfully incorporated into rip-rap. An erosion control seed mix will be used

above the bank for surface erosion control.
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3.0 BANK ZONES

Two types of zonation are described. A vertical stratification has been used to describe zonation
from the water’s edge to the top ot the bank. These zones are designated by expected waler regime
characteristics (Section 3.1). A second set of zones are described as occurring within the created
wetland area to distinguish the various types of expected plant communities within the wetland

(Section 3.2)

3.1 VERTICAL BANK ZONATION

The zone definitions below assist in preparing guidelines for the use of vegetation in streambank
stabilization and erosion control. These zones are relative, as exact water levels vary daily and
seasonally. In addition, site-specific, long-term Buffalo River water level data are not available, and
field observations were used to estimate typical low water levels, mean water levels, and high water
levels. These levels were determined by the presence of scour marks, drift lines, and water staining
on piers, rocks and bridge abutments on and near the site. The selected zone elevations identify the
bank zones under normal conditions. However, short-term, atypical water levels from extreme high

flood conditions and unusual drought conditions are generally not apparent from such observations.

A sufficiently diverse mixture of plant species and planting patterns have been prescribed to allow
natural selection to favor the species most adapted to that specific microenvironment. Figure 3
illustrates the location by elevation of each zone. Table | provides a listing of suitable plant species

for each zone. Please note that many species are cross-planted in more than one zone to provide for

a maximum probability of success.

3.1.1 Toe Zone

The portion of the bank below average water elevation (< 373 ft.).

This zone is a zone of high stress and is nearly always inundated throughout the year. This zone
does not typically support a plant community. When applying slope protection measures the toe
zone is typically treated and protected by the application of hard materials such as rock rip-rap. Rip-

rap treatment, with no plantings, is recommended for the toe zone throughout Area D.
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3.1.2 Zone 1

Bank section between average water and high water elevation (573-374 ft.).

This is the zone of highest stress and this portion of the riverbank can often be undercut by strong
currents that occur when the water levels are below average. Undercutting here may result in bank
failure unless preventative or corrective measures are taken. Zone | is exposed frequently to wave
wash. erosive river currents, ice and debris movement. wet-dry cycles, and freeze-thaw cycles. This
section of the bank is inundated throughout portions of the vear (at least 6 months/year). The water
depths will fluctuate daily, seasonally, and by location within the zone. This zone is usually not
successfully planted by seeding since the zone is frequently inundated. The planting of dormant

cuttings of shrubs is most appropriate within this location.

3.1.3 Zone 2

Portion of the bank above normal high-water. but periodically affected by flooding (574-575 ft.).
This zone 1s periodically exposed to higher wave wash, erosive river currents, ice and debris
movement, and traffic by animals or man. This zone is inundated for at least a 60-day duration once
every two or three years. The water table in this zone is frequently close to the soil surface due to
its closeness to the normal river level. Shrubs used here should be quite flood tolerant and able to
withstand partial to complete submergence for up to several weeks. Various willows and dogwoods
can be used in this zone. but they should be shrub-like plants such as ‘Ruby’ red osier dogwood
(Cornus stolonifera), and ‘Streamco’ purple osier willow (Salix purpurea). The upper branches of
shrubs reduce the speed of the current and thereby the erosive forces of the water. The branches of
such shrubs have great resilience and spring back after currents subside. This springing resistance
divides the water and slows it down by friction. This zone may be exposed to considerable flooding

and wave and current action at certain times of the year.

3.1.4 Zone 3
The portion of the bank up slope of Zone 2 (> 575 fi.).
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This zone is usually not subjected to erosive action of the river except during atypical flooding
events. This zone is less significant for bank protection because it is less often flooded. but can still
be quite easily eroded. This zone contains shrubs that are less flood tolerant than those i the lower
bank zones and are noted for their value in slope stabilization. A combination of ditferent shrubs
in this zone will not only serve as an integrated plant community for erosion control, but will

improve wildlife habitat diversity, water quality, and aesthetic appeal.

3.2 ENHANCED WETLAND PLANTING ZONES

A recreated wetland area is planned to replace the existing wetland on the site. The zones within the
relatively flat wetland area differ from those of the steeper bank areas. The entire wetland area is
located within Zone | according to the above designations. The inland bank of the wetland, where
the wetland edge begins sloping up to the top of bank, will not be treated with riprap. Bank
protection from ice scour and current will be achieved by placing rip rap along the outer (river) edge
of the wetland. This outer rip rap protection will have two small channel breaks to allow increased
flushing of the wetland system (Figure 9). The wetland is designed to have an uneven bottom
surface {micro-topography). As a result, some places will be inundated, some will have
permanently saturated soils, and other places slightly higher in elevation will only be periodically
subjected to flooding or saturation. Because of these differences in water regime, the wetland will
have areas expected to support open water, emergent marsh, and wet meadow plant communities.
Although the use of classifying terms connotes clear boundaries between these different wetland
communities, in reality they form a continuum. For the purposes of this plan, an attempt is made
to define and separate habitat types located within the wetland. Wetland types expected include

open water, riverine emergent wetland (persistent and non-persistent), wet meadow. and scrub-scrub

wetlands.

3.2.1 Open Water
The open water community within the wetland area will consist primarily of a meandering stream

channel that is proposed to flow through the wetland. Other areas of open water may occur in those
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locations where the microtopography of the wetland area is low enough in elevation that standing
water will remain most of the time. Wild celery (Vallisneria americana) will be planted in open
water locations and additional species are expected to naturally colonize.

3.2.2 Emergent Plant Community

The riverine emergent plant community is characterized by erect. rooted. herbaceous hydrophytes.
This vegetation is present most of the growing season in most years and is usually dominated by
perennial plants. Persistent and non-persistent subciassification refers to the visual presence of these
plants in the non-growing season. The riverine emergent plant community corresponds with the

riparian zone of the river.

3.2.3 Wet Meadow Plant Community

Technically the emergent wetland class encompasses wet meadow. However, the wet meadow
community is differentiated here, based on the range of expected water levels within the wetland.
The emergent wetland refers to areas with standing water ranging in depths anywhere from an
average depth of 2 inches to 2 feet or more during storm events. It is expected that about half of the
emergent wetland will fall within this water regime, becoming shallow emergent marsh, and for the

other half to develop into wet meadow.

The wet meadow plant community will have a slightly different species composition than that of the
emergent plant community due to small but significant differences in water elevation. The wet
meadow plant community encompasses those locations with little or no standing water but with
saturated soils or seasonally saturated soils. Many wetland plant species will be found growing in
both the emergent plant community and in the wet meadow community, as they can adapted to a
wide range of hydrologic regimes. Other species are more specific in their preferred water regime
and will most likely grow only in one or the other community. Emergent marsh and wet meadow

species are listed together in Table 3.

3.2.4 Shrub-Scrub Plant Communitv
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The shrub-scrub wetland class is dominated by woody vegetation less than 20 fi tall. The vegetation
includes true shrubs, young trees. and trees or shrubs that may be stunted because of environmental
conditions. Most of the species in the shrub-scrub community are broad-leaved deciduous species
including alders (4lnus spp.), willows (Salix spp.) and dogwood (Cornus spp.). This community
begins at the toe of the slope and gradually changes from hydrophytic species to mesophytic and
xerophytic vegetation as it reaches the top of the slope. Shrub-scrub wetlands will also occur as
isolated communities within the emergent wetlands, particularly along portions of the open water
channel flowing through the wetland system. Overhanging shrubs will shade the channel and help
to maintain water temperatures during low flow conditions. This combination of shrub-scrub and
emergent wetland creates maximum plant community edge, resulting in an increase in valuable
wildlife habitat. Edge is a classic ecological principle that is found where two habitats come
together. For example, where the emergent wetland and the shrub-scrub areas meet. A greater
diversity of animal species is generally found in areas containing abundant edge than is found in
single habitat types alone. Plantings here will stabilize the bank, shade the stream and provide
food, cover, nesting, and loafing areas for birds and terrestrial wildlife. Where woody vegetation

does not grow, emergent riverine wetland plants will colonize.
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4.0 SITE PLANTING

4.1 GENERAL TECHNIQUE

At Area D the rip rap shoreline protection is planned to be placed in 1996. Bare root and dormant
cutting materials will be planted within the rip rap shoreline protection the following spring before
cuttings break dormancy. The requirement of a 30-inch rock rip rap bank treatment poses a unigue
problem for planting. Plants must be planted in the soil substrate and therefore access through the
rip rap is necessary. Planting holes shall be secured through the rip rap by the placement of sections
of PVC tubing (or suitable substitute) within the rip rap area just prior to rip rap placement. Tubing
will be 8 inches or 10 inches in diameter depending on the species to be planted. The tubing will
be 3 feet in length. This will allow the tubing to extend through the 30 inches of riprap and still
allow for 6" to extend out of the riprap facilitate locating the tubing later. A U-shaped length of steel
rod will be used to secure the section of tubing in place and to hold it upright while the nip rap is
being placed around it. The U-shaped steel rod can then be removed and reused. The tubing will
remain in place until the time of dormant cutting planting. A hole shall be made in the substrate.
using the PVC tube as access, to a minimum depth of 10 inches. The dormant cutting will then be
inserted into hole. The species chosen grow to a maximum height of about 6-10 feet. It is not

anticipated that these shrubs will be girdled by the tubing or the surrounding riprap.

Aesthetics should be considered in project design, but must be considered in conjunction with other
factors. The planting plan may be generalized according to erosion control needs. Shrubs should
not be planted in straight lines, as this will minimize erosion control and impart an artificial view.
Staggered planting and mixed species composition will improve erosion control and result in a more
pleasing, natural look (Figure 4). The loss of some plants is inevitable and it is usually advisable

to provide for some replanting in the second and possibly third year. The replant requirement will

depend on percent survival.
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4.1.1 Dormant Cuttings

Cuttings are sections of dormant stems at least 4 feet in length and 1/4 to 3/4 inch in diameter.
Cuttings are planted in a grid and should be placed far enough below ground to intercept water and
to provide sufficient opportunity for successful rooting. The cuttings are sharpened at the bottom
end and inserted into the prepared holes. Holes for the dormant cuttings will be made by using an
auger or other device to make a planting hole a minimum of 10" deep in the soil substrate, using the

PVC tubes to access the soil through the rock rip rap.

4.1.2 Bare Root Plants

Bare root plants shall be planted into larger holes. Access through the rip rap shall be provided by
a 10" diameter PVC tubes and a hole 18-inches deep scan be drilled in the substrate using an auger
or by digging a hole using a post hole digger or similar tool. The tool remove the soil from the

tubing so that the bare root plant can be placed in the hole and the soil can be replaced and tamped

down around the new planting.
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5.0 AREAS OF SPECIAL CONCERN

Some locations within the Area D shoreline require special consideration (Figure 2). These areas
include the bank area around the southern end of the property where the river tumns, the created
wetland area, and the area surrounding the perimeter underdrain outfall. These areas of special

concern will receive the treatments discussed below.

5.1 AREA OF HIGH SCOUR
The area subjected to the highest level of stress and scour is the bank around the southern end of the
property where the river curves nearly 180 degrees. An estimated length of 300 linear feet will

receive a higher level of bank protection than described above.

The area of high scour shall receive willow posting treatment (Figure 5). Willow post treatment is
the placement of dormant cuttings of larger diameter and lengths of willow branches (typically 3 in.
or larger in diameter and typically 5 ft. or more in length). The willow posting method is
recommended as it provides additional protection at the water's edge, specifically around areas of
more intense stress, and at those locations most subject to impact from ice and debris moving down
river. Willow posts are driven in using specially adapted heavy equipment consisting of a backhoe
or track hoe fitted with a hydraulic drill. Densities of less than 1 meter on center have been shown
to be most effective. Willow posts should be placed along the water's edge, staggering to cover a

width of approximately 3 feet with mean water elevation being the center line. The posts are placed

a minimum of feet into the substrate.

5.2 CREATED WETLAND AREA

The created wetland area shall receive additional plantings of herbaceous wetland plants as well as

additional general zones have been identified within the wetland area: wet meadow, emergent and

open water (Figure 6). The typical maximum depth of the open water zone will be about two feet.
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Plant species will be arranged. spaced. and located at their best suitable location based on field
determinations. Plant plugs of the herbaceous vegetation shall be used and typically have a 2" root
ball that can be inserted directly into the substrate. Herbaceous wetland plants shall be planted 3 feet
on center. This is assuming that mature plant plugs with a 2 inch diameter root ball grown in
coconut fiber is used. A greater number of plants are required when bare root, or root stock is being
used. Refer to contractor specifications for details. A wetland native wildflower mix be seeded in
the wetland area also (Table 4). Although the success of direct seeding of wetland plants 1s limited,
some will survive and will greatly increase the species diversity within the wetland. The cost for 2-3

Ibs of seed is minimal relative to the potential benefit.

Cartails will be included within the emergent planting zone to provide additional wildlife benefits.
However, cattails will be planted only at the downstream portion of the wetland to prevent them

from out competing other desirable vegetation. Broad-leaved cattail has been observed in upstream

portions of the Buffalo River.

Wild celery (Vallisneria americana) will be planted and established in the open water portions of
the created wetland shoreline habitat area as a food source for waterfowl and other animals. Winter
buds of celery shall be used as planting materials for establishing new stands of this species.
Minimum planting distance intervals shall be 5 feet and maximum planting intervals shall be 10 feet

on center. Each planting location shall consist of a minimum of 3 winter buds (Figure 7).

Upland hummocks will be randomly located small mounds of soil within the emergent wetland
which will typically protrude 1 ft up out of the average standing water elevations. These will
function as "islands" within the wetland complex. These islands provide protected nesting areas
for waterfowl and other wildlife. Wetland hummocks will be planted using root stock and through
the use of a wetland hummock seed mix (Table 3} and a wildflower seed mix (Table 3). The seed
will be sowed and mulched when water levels are expected to remain low for an extended period of

ume to allow for sufficient germination and rooting.
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A stream channel shall meander through the wetland area to provide water exchange and additional
fish habitat. The flow into this wetland area is designed to pass through a constructed entrance at
the upstream end of the wetland (Figures 8. 9). A number of large boulders (3-4 ft diameter), will
be placed in the channel to prevent the intrusion of large debris and logs into the inner wetland area.
The outside edge is designed at a 375 ft. elevation. which should be sufficient to prevent overflow
into the wetland during spring flood stages. Additionally. fish habitat structures (Figures 8. 9) will
be construcied at the outside edge of the entrance to the wetland, using 1-3 fi rock rip rap. The fish
pods will also act to deflect the current further away from the wetland edge, decreasing the chance
for debris overflowing and accumulating in the wetland. An identical design is recommended for

the downstream wetland outlet area. as surface tlow reverses at times in the Buffalo River.

The stream banks will be protected from erosion by the use of double sided erosion control blankets,

installed as per product manufacturers specifications.

5.3 PERIMETER UNDERDRAIN QUTLET

Where the penimeter underdrain outlet is located a stand of button bush shall be planted. The button
bush shall be planted using dormant cuttings. The dormant cuttings shall be spaced 4 foot on center.
Planting holes for the dormant cuttings will be secured as described in Section 9. Button bush will

provide additional bank stabilization as well as add diversity to the plant community.
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6.0 PLANTING DATES

Transplanting of herbaceous and woody species will be most successful in the early spring, as
woody species should be transplanted before winter dormancy is broken. However. cuttings and
whips can be planted even if they are not dormant, but a lower survival rate is then expected. Direct
seeding of grasses and herbs is usually more successful in the late fall, but can be done at almost
anytime during the growing season, provided there is enough rainfall, and the seed is protected by

mulch or by other means. Seeding of grasses and herbs will only be done in the proposed wetland

and in upland areas above the bank.

The planting at Area D will most likely be driven by the project timetable. Planting will be done in
the spring of 1997 using PVC tubes, for access to the bank soil, placed during the installation of the

riprap. If the conditions are not optimal for planting replanting may be required to compensate for

an expected lower survival rate.

Allied Signal

Beak Consuitants [ncorporated
Parsons ES 14

File: Allied.529 DIS



7.0 PLANT PROCUREMENT

Procurement of plants should be planned at the earliest opportunity. Throughout Area D dormant
cuttings, whips, and willow posts are most appropriate due to the underlying rock rip-rap. A few
containerized plants may also be used. Plants will be primarily densely branching shrubs and small
tree species with the exception of the wetland area, which will also be planted with herbaceous
species. The plant species listed in Table 1 and Table 2 are all available from commercial nurseries.
Given sufficient lead time, these plants can be ordered and grown to specification for use on the
project. In addition, the NYSDEC has indicated that it may be able to provide many of the plants
for use on the project. The use of shrubs and trees from on-site as sources of cuttings does not

appear feasible due to the extended period required between stripping and final bank restoration.
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8.0 MAINTENANCE AND CARE

The control of noxious weeds is desirable in any revegetation planting. On ripanan sites the use of
chemicals is often not permitted nor desirable. Persistent chemicals should never be used. Only
those chemicals which degrade rapidly into harmless compounds should be used and some limited

distance from the water. Details regarding the maintenance and weed control procedures are

outlined in the site plan.

Because of the expected presence of beaver on the site the willow posts and larger tree plantings will
be protected by a cylinder of wire mesh extending 3 feet above the riprap surface. This will prevent
beaver from cuttings them down and will protect young plants until they reach a mature stage where

they can withstand occasional browsing. Endangered plants in the wetland area will be protected

in this way as well.
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Table 1. Proposed Species List for Area D Bank Planting

Zone Common Scientific Growth Form Availability Quy.
1,2 red-osier dogwood | Cornus sericen shrub dormant cutting 600
1,2 streamco willow Salix purpureu streamco shrub dormant cutting 600
1.2 bankers willow Salix cottenti shrub dormant cutting 600
1.23 gray dogwood Cornus foemina shrub dormant cutting 1225
2,3 silky dogwood Cornus amomum shrub dormant cutting 875
2,3 speckled alder Alnus rugosa Sm. Tree bare root 250
1* buttonbush Cephalanthis occidentalis shrub dormant cutting 160
bl black willow Salix nigra tree post 120

* 10 be planted at water’s edge and around perimeter underdrain outlets only

** to be planted in area of high scour only

Plants required:

Zone 1

1 dormant cutting every 2 feet

4 different species

350 cuttings of each species

1400 total dormant cuttings in Zone 1

Zone 2

1 dormant cutting every 2 feet

5 different species

250 cuttings of each species

1250 total dormant cuttings in Zone 2

1 containerized plant every 20 feet
125 total containerized plants in Zone 2

Zone 3

1 dormant cutting every 2 feet

2 different species

625 cuttings of each species

1250 total dormant cuttings in Zone 3

| containerized plant every 20 feet
125 total containerized plants in Zone 3

Button Bush

1 every 20 feet at water’s edge

20 around underdrain outlet

160 total dormant cuttings are required

Black Willow

Planted in Zone 2 & 3 in

In High Scour Area 10' on-center
In wetland installed as shown
120 posts required



Table 2. Enhanced Wetland Species List

Planting Zone Common Name Scientific Name Form
Wet meadow Dark green bulrush Scirpus atrovirens Herb
Wet meadow Fox Sedge Carex vulpinoidea Herb
Wet meadow Lurid Sedge Carex crinita Herb
Wet meadow Soft rush Juncus effusus Herb
Wet meadow Woolgrass Scirpus cyperinus Herb
Wet meadow Blueflag ins Iris versicolor Herb
Emergent Softstem bulrush Scirpus validus Herb
Emergent Sweetflag Acorus calamus Herb
Emergent Burreed Sparganium eurycarpum Herb
Emergent Arrow arrum Peltandra virginica Herb
Submergent Wild celery Vallisneria americana Herb
Emergent Pickerel weed Pontedaria cordata Herb
Emergent Narrow-leaved Cattail Typha angustifolia Herb
Emergent Broad-leaved Cattail Typha latifolia Herb




Table 3. Native/Naturalized Wildflower Seed Mix

WILDFLOWERS
Major components (7 or more)

Common Yarrow
Chicory
Goldenrod
Birdsfoot trefoil
Canada goldenrod
Daisy

Queen Anne's lace
Dame's rocket
Black-eyed Susan
Blue vervain

Minor components (3 or more)

Wild columbine
Butterfly weed
Bicolor lespedeza
Ironweed

Common milkweed
New England aster
Wild bergamot

GRASSES

Sweet grass
Nodding fescue
Switchgrass
Nodding wild rye
Annual ryegrass
Foxtail bristle grass

Achillea millefolium
Cichorium intybus

Euthamia graminifolia

Lotus corniculatus

Solidago canadensis
Chrysanthemum leucantheum
Daucus carota

Hesperis matronalis
Rudbeckia hirta

Verbena hastara

Aquilegia canadensis
Asclepias tuberosa
Lespedeza bicolor
Vernonia novaboracensis
Asclepias syriaca

Aster novae-angliae
Monarda fistulosa

Anthoxanthum odoratum
Festuca ovina

Panicum virgatum
Elymus canadensis
Lolium multiflorum
Setariaq wtalica



Table 4. Wetland Native Wildflower Mix

Panic grass
Smartweed

Minor components

Nodding beggars tick
Boneset

Blue vervain

Joe pye weed
Canada goldenrod
Ironweed

Additional species (as available)

Swamp milkweed
Marsh marigold
Blueflag

New England aster
Grassleaf goldenrod

Table 5. Wetland Hummock Mix

Fox sedge
Rice cut grass
Sedge

Soft rush
Bulrush
Sedge

Panicum dichotomiflorum
Polvgonum pennsyivanicum

Bidens cernua
Eupatorium perfoliatum
Verbena hastata
Eupatortum maculaium
Solidago canadensis
Vernonia noveboracensis

Asclepias incarnata
Caltha palustris

Iris versicolor

Aster novae-angliae
Euthamia graminifolia

Carex vulpinoidea

Leersia oryzoides

Carex Iurida/C. crinita

Juncus effusus

Scirpus atrovirens/S. cyperinus
Carex comosa/C. intumescens



uoneso] 133fo1g ‘1 21031y

paiesodioouj sjue)jnsuo)) yeag

T
T WG 3 R T3S0

3 NI IR ¥INOLT W

i Hl W QLAY
M ool $1Tu

150 a1 N Pine
qwawaﬁ...m > ’

Ao KR \ vIyy SiML __x.
viwe S : SINMY Q30 1221044

L]




"
Fish Pod

\ Location

“| Created
1 Welland

. Area/

Button Bush RN i
Planting | i -

Location

ue Beak Consultants Incorporated

Area of High Figure 2. Treatment Location and

[

Areas of Special Concern



TOE ZONE

ZONE3 ZONE2 ZONE
F‘Ydog*o""‘ yed-osict dogwood redrosict dogwood
Neo plmﬁngs
silky dogwood greane® walew freaTi? wiltow
sv&!dcé alder paskers WileY parkers willo¥
oy dogno? Y
sy dogwood
speckied At
576
578
574
573

o RipRap o
QURVQY
Q{?@@Q@@QQQ %

QVQYoY

¥ Q@

"
12 Ame
nded Soit / :_;} VZE L
Z - —
//// = = ////——
////"_,_.. hamd //// -
o = S =
1777 _:/ = N
il S =
— = fAS =
//?/ Y yZaZE
- ’/fﬁ’ —— = //// a
rHS —= — L=
= = = s
i -‘=—-{ = s
sty =




] X O
0
©
Zone 0 o
3 o
4P e
LY
O ° o O
31
X
Q@
Zone
2|
0 ©
© o
o
Zone O
! + O
TOE ZONE
/
< 20 —7
O = red-osier dognood = sifky dogwood Beak Consultants Incorporated
© = streamco willow = speckled alder
o Figure 4. Typical Planting Pattern

bankers willow

i

buttonbush




iy

SAROLL Mo M

i

—

11

)

il

/

P
3817343 PORRNS QNI

UANALEINS TNV LI M
A0 "dzaAvw ,,Z

—

SANY 7=l NwvTLIM
SO0 7Y A3
JC £9NT4 ANV

NatlANVATT I J3AVM NVAW >

SANY I GNVY-LL DA
SNEFIY YARGH — ™ =l

A@ IFMNA, ANYT-) ¥
n
\\\ 7

=
i“&l
= i

m5_5U=
T I

=

Il
i

——

h=y=
i n

L]
-

11l

i

1]

—

2

[

fa)

-4

31

s

|

1Y

z
>
it
2
=
m

Vel

“
éé
&3

WET MEADwr

]
SDOUHS 40 hol=
SYNILND INVYWROQ Nir=
ANY QI UYANIRLNCD ~—> A=
&
L =
SUSaA MOUM is
L
G

Ava ala .. ®

Beak Consultants Incorporated

B

Cross Section of
Created Wetland Area

Figure 6.




i { 3 ! s 3 ) 5 7 !
3 1 A q F4 4 § 2 [4 4 2
N 3 I Iy 3 [ 5 3 ! 5 3
M g 2 é 4 z ¢ y 2 ‘ y
% 5 ] ! s 7 1 5 3 ! 5
‘ ] 1 b 'l 2 b q ' 4
~ / 5 3 ! 'e 3 ! 5 3 1
3 2 o 4 2 ‘ 4 2 6 1 2
3 ! s 3 ! 5 3 f J ’
q ) Fi P 7 { v 1 /! 4
T > v ] —Z L4 1 LS L4
7 4 M 4 V] ! n 1 1 1
s 2 7 10 N 1 3 1 I 7
H 3 3 n 7 v 7] 3 3 t
\‘g ” A § U ! n 7 1 i i
W 9o “ 7 L N g 4 1 n 7 0
S w ¢ r 1 ” A ) g q P
t n I} 12 0 I‘I H
W H J] § 7 i |
7 o H 4 1 5 n 7 "
1 n 7 » q ! i 1 1’ 1
9 11 g 12 1 2o L) q 2! A
{ 17 . w T 1 TT T 4
i /1 I H 1 1 " 1 H n
~N
v
§\ 1 T /1 ! i Ti 1" 1" 1} "
g
-3 1 i 1 1] 1 i I 1) 1 tH
Ag .
1 11 iy i V] h i1} T} 11 1
— 207 >
Dark greenbulrush ;| Sweetflag 1 l
Fox Sedge 2 | Bumeed 9 1,
Lurid Sedge "3 | Arrow ammum 10
. Beak Consultants Incorporated
Soft rush 4 | Wild Celery 1" r 2
Woolgrass 4 | Pickerel weed 12 Scale: Figure 7. Typical Planting Pattem
e ’ v I DRVURUEN B o PR | r thin Crealed \Veﬂand Ama




Swuad( Jpuuey)) puejlop ‘g 2ung1 g

paiesodioou] sjuejnsuo)) yeaq

_:;I:_ri__ﬂl_:ll:_ N =Ill=

Aesn=dsuzdzumn=\=4
uxn. Wazl=t=mlil=u=fl=l=

I A..Iun..rl_
SROK
¢/
)
2

4V 414

4¥a 1A

S1S0O4 MOTITE MW
5150d Mo ™M



Fish Pods

Stream Channel
Within Wetland

Beak Consultants Incorporated

Figure 9. Aerial View of the
Created Wetland Area




+ t +
+ + ¥
4 t +
+ + +
20’

Button Bush (4 foot on center)

Beak Consultants Incorporated

Figure 10.

Typical Planting Pattern
Around Perimeter Under

- - ~ .




APPENDIX E - POST REMEDIAL CONSTRUCTION OPERATIONS
AND MAINTENANCE PLAN

PARESSYRO1'VOL1:WM728103.01000\RD-ES-R00! . DOC



POST-REMEDIAL CONSTRUCTION OPERATIONS AND MAINTENANCE PLAN

BUFFALO COLOR CORPORATIOM
AREA "D" SITE

SUBMITTED TO

NEW YORK STATE DEPARTMENT

OF ENVIRONMENTAL CONSERVATION
DIVISION OF HAZARDOUS

WASTE REMEDIATION

SUBMITTED BY

A\liedSignal

PREPARED BY

PARSONS ENGINEERING SCIENCE, INC.
180 Lawrence Bell Drive, Suite 100
Williamsville, New York 14221

(716) B33-7074 FAX (716) B33-7195
Buffalo, New Yaork

= _ PARSONS

FEBRUARY 1996
h:\graphics\728103\LLIEDCV.DS4



POST-REMEDIAL CONSTRUCTION
OPERATIONS AND MAINTENANCE PLAN
VOLUME I - GENERAL MANUAL

for:

BUFFALO COLOR CORPORATION
AREA "D" SITE
BUFFALO, ERIE COUNTY, NEW YORK
(NYSDEC SITE NO. 9-15-012)

Submitted to:

THE NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL
CONSERVATION
DIVISION OF HAZARDOUS WASTE REMEDIATION

Submitted by:

ALLIEDSIGNAL, INC.

Submitted by:

PARSONS ENGINEERING SCIENCE, INC.
180 LAWRENCE BELL DRIVE
SUITE 100
WILLIAMSVILLE, NEW YORK 14421
PHONE: (716) 633-7074
FAX: (716) 633-7195

FEBRUARY 1996

PARESSYROINVOL1:WP\728103.01000\RD-ES-R001.DOC
LMK/RDES0OI/BFLO COLOR 3 DISK



TABLE OF CONTENTS

SECTION 1 INTRODUCTION...ciittemttiectererrrassssossssssnssssssasssssasesassensnsorasassns 11
DI B 6114 (o1 11T £ () o O PPN eeeereinres 1-1

1.2 Purpose of the O&M Manual ........cccoeiiiiiiiiiiiiiiiiic e 1-1

1.3 Organization of the O&M Manual........cccceeiireiiiiiiiiiiniiiiiiiiiiiiee s 1-2
SECTION 2 - SITE BACKGROUND AND DESCRIPTION................ vesressrarsesseane 2-1
2.1 Site LOCALIOM....iuitirriniriaereeaereseenrrarnrarsesisseinsasararssenenereriansenrssrsnens 2-1

2.2 History of Site OpPerations .......cccvuiiiinierrrenerieinrinininirmieieieteeemsrveseseress 2-1
P S (L 6 £ ST P 2-1

PAPIPANN (- W o) f 800) 11675 o | FOU T OO PP 2-1

2.3 Site Geology and Hydrogeology .....cceeeeuriiiiiiiiiiiiiiiiiiiiiiiiiinie i sisaaaens 2-4
2.3.1 Geology Of the SItE ...ciieiiiviiireierrieeri et iiirreceiaseeraeaass 2-4

2.3.2 HydrogeologY. . cvvininieniieiireiiieeneseierssasinsissisriisriireinisiasenciessronnes 2-4

2.3.3 Nature and Extent of Contamination..........cveecieeerierimiiniciiieiioienienieens 2-4
SECTION 3 SITE REMEDIAL ACTION ...ccvceeirrrececsacnsesioscaccsesssnasese cersrtecasanae 3-1
3.1 Goals of the Remedial ACHONS ....cuveiiiiieieeiiieinertrreerrenrorieieirererarneraranas 3-1

3.2 Post-Closure Landfill Conditions ........ccieiiiieieiiinaninricreiiniinrerenensraans. 3-1
SECTION 4 GROUNDWATER MONITORING ...ccccccetercerersrarasescarasesesseses veeenes 41
4.1 GeNeral .ouuiiiiieiiiiiiiiiit i iiieier it et i ratseiaeareiarerterneenrearrrreenasasatnan 4-1

4.2 Monitoring Well LoCAtiONS ....uveieeeieririeiiseenererenseecrecssesreesensesssssararasnans 4-1

4.3 Groundwater Sampling and Analysis.......cccoeeuineneniieiiienrieniiiiiiierraeneens 4-1
4.3.1 Frequency of Sampling......ccccieiiiiiiiinreiniieenieneninriernesisstassoriornsnnns 4-1

4.3.2 Sample Container Preparation.........ceeveeiucnrnrerenrnnrensesioieieiersmnernees 4-1

4.3.3 Field Procedures for Sampling and Water Level Measurement ................ 4-1

4.3.4 Equipment DecoOntamination..........ciieeieeenererenenreceesrernenseesnrnesnsnses 4-2

4.3.5 Field Sample CUSLOAY ...cvvriererereereinseierensrsecerssesassosersarsssnannassssssans 4-3

4.3.6 Sample ANalYSiS....ccoiiriiriiiieiniiinriieinirciriee i cnsa et s asaaas 4-4

4.3.7 Quality Assurance/Quality CODtIol.......ccceuvuvernininiereniriresinsesresnseneens 4-4

4.3.8 Health and Safely ...cccvieiiiiiiiiiiiiiiii it reaere s se s sse s enas 44

4.3.9 Data Evaluation and RepOrting.......ccoeovveeiiiriiiiiiiiiiiiiirererrrnensnanaen. 4-5
SECTION 5§ POST CLOSURE AREA "D" CARE AND MAINTENANCE......c.coeveeus 5-1
5.1 INTOAUCHOM ....eneiiiiiiiiticrreeieier e v e eiereraenstersannsenssnsesssiennensensansnnes 5-1

5.2 RoUHNE INSPECHONS ....viuierniiiierirerrenreteteeeaeneeneeneneesesesiernresnnrnsnnsnnnens 5-1

5.3 Routine Maintenance ........v.eieieieinrieeiineninenininenieaaceersarneeeaenerassesesnans 5-2
5.3.1 Cap MaintenanCe . ....c.uueueuenraiianeneaeiennenrnrreneiesesssrereroessssnenssssssenes 5-2

5.3.2 Maintenance of Site StrUCUIES.....c.cueverriivrcrrrerereeriieerrernrereennennnas 5-3

PARESSYROI\WVOL1:WP\728103.01000\RD-ES-R00] . DOC



TABLE OF CONTENTS (CONT'D)

SECTION 6 REPORTING AND RECORD KEEPING ...cccccceeteeinirasensniansassasancacns 6-1
6.1 INtrOQUCHION 1. eeviirii i iiier i rie e erieee s v eeeaneeansasonesnacsserenrsisassanssasensos 6-1
6.2 QUArtEIly REPOITS ..veiiitiiit i teenaeeiernarnrsnisttornesnnssnsnransnaenas 6-1
6.3 Annual RepOrt .. i e r et ree et 6-1
6.4 ReCOTd Keeping «oniiniiiiiiciiiiiiiiiiieci et i treeer e s e erarsasrre o saanansnns 6-1
SECTION 7 CITIZEN PARTICIPATION ..cccieriinicnnneessnrntnssossosssssennassenscosessonss 7-1
A I 0113 (e L1 et a T R U O ON 7-1
SECTION 8 PERSONNEL ....cictctittttriatecercaserssassescsnssssssrssasosanssrsssassesnssssrsns 8-1
I {1 11 (oo 11 o1 (o) 3 SO SOOI 8-1
8.2 Manpower ReqUITEMENS. .. .uiitiiiiititieieneierarereriataenreneneenrsesnossancnnrons 8-1
8.3 Responsibilities and DUES ....cvvirviiiiiiiiiriiiiiiecereesrierernsessrassetonesernnes 8-1
8.4 Qualifications and TTAININE .. ....coeiiieiit i reerrrietiiecsseteneanrasenns 8-2
SECTION 9 HEALTH AND SAFETY PLAN .iitiiecriiiiioticsitencoresasssssassssasassassss 9-1
0.1 IRtrOGUCHION o . ettt erteiee s teneasantateesranessnsnrarasnnns 9-1
SECTION 10 RECORDS .....ccceviiennee ceetestrcennane Ceetestesttssenatnatnssasessarsrane cerene 10-1
10.1 MONIOTING ... viniiriieiiiriiteieseenereertanerasrereereraressensssnsssnssrsssssrsnsnnnees 10-1
10.2 Inspections/Maintenance ReCOIdS .......c.oveeiuvrvrnreeenenenieeeiinieerinenraaenans 10-1
SECTION 11 CONTINGENCY PLAN....ccctcttnittcercnccssccsersasssannnnn ceeerene cestasnene 11-1
11.1 INtrOQUCHON. c. ettt iiireirtraereraeasresasssssressncnsnrnsnrsesscnnssrasnsnnsnnnns 11-1
| A S | (U 11-1
[1.3 VandaliSIm.....c.oeinoiiiiiii i ereet e tearer s rasasesaeatnanenencnsanraeenanrss 11-1
11.4 Severe Erosion and Compromise of Cap Integrity..........cocovvriiniiiininninn.. 11-2
11.5 Unauthorized Dumping or DiSpOsal .......cvuvuivereninrnrenrrresencnenrnsoraeenencnns 11-2
11.6 Quality Assurance/Quality CONIOL ...c.oivverreriniiiiiererneierenrseranssssrnnsssaenes 11-2
SECTION 12 - SITE PLANS AND DRAWINGS. ....ccccvccieeienenccrcenees cesvsseserarsrsasess 12-1
[2.1 INtTOAUCHON. ... eee ettt e et eeeaeeiere e eaeenrnearnsnanrasasarannsnsns 12-1

PARESSYROI\VOL1:WP\728103.01000\RD-ES-R001.DOC
i



TABLE OF CONTENTS (CONT'D)

ATTACHMENTS
Attachment A As-Built Drawings
Attachment B Health and Safety Plan
Attachment C Sampling Information/Forms
Attachment D Post-Closure Inspection and Maintenance Report Form

Attachment E Geomembrane Repair Specifications

LIST OF TABLES

Table 4.1 Groundwater Quality Analysis Table

Table C.1 Summary of Monitoring Well Data

Table C.2 Groundwater Sample Containerization and Holding Times
Table C.3 Groundwater Sampling Equipment

Table C.4 Well Inspection Check List

LIST OF FIGURES

Figure 2.1 Site Location Map

Figure 2.2 Former Waste Management Areas
Figure 4.1 Monitoring Well Location Plan
Figure C.1 Groundwater Sampling Record
Figure C.2 Sample Custody

Figure C.3 Chain of Custody Record

PARESSYROI\VOL1:WP\728103.01000\RD-ES-R001.DOC
iii






SECTION 1
INTRODUCTION

1.1 INTRODUCTION

In accordance with the New York State Department of Environmental
Conservation (NYSDEC) Order on Consent (Index No. B9-0014-84-01RD),
AlliedSignal, Inc. is required to remediate the Site and provide for longterm operations
and maintenance. The key remedial actions for the property include consolidation,
regrading and capping of site soils; cutoff wall construction; shoreline stabilization;
non-aqueous phase liquid (NAPL) and groundwater collection; and long-term
groundwater monitoring.

This document presents an operation and maintenance (O&M) Manual for post-
remedial construction activities at the Buffalo Color Area "D" Site which complied
with the requirements set forth under 6 NYCRR Part 360-2.1531)(7). Ongoing
operations and maintenance will be conducted to ensure the effectiveness of the
groundwater treatment system. Inspections and maintenance will also be required for
the landfill cap, site security systems, erosion control structures, groundwater
extraction system and site access roads. This plan describes groundwater monitoring,
cover, erosion control structures, and drainage system inspection, reporting
requirements, emergency response procedures, and community involvement. This Plan
was prepared in accordance with a NYSDEC Memorandum regarding the suggested
contents of an Operations, Maintenance, and Monitoring Plan for Hazardous Waste
Sites, dated April 20, 1992,

1.2 PURPOSE OF THE O&M MANUAL

This O&M Manual is intended to be a stand alone document which can be easily
implemented by individuals unfamiliar with the site. The relevant portions of the
reference documents (i.e, manufacturers Operations and Maintenance Manuals,
drawings, technical specifications documents, and relevant and appropriate regulations)
are incorporated into this document as additional volumes or attachments. A Post-
Remedial Construction Health and Safety Plan has also been developed for the Site
which contains site specific Health and Safety protocols and a Contingency Plan.

The O&M Manual includes the following major components:

- a Groundwater Sampling, Analysis, and Monitoring Plan;

- a Landfill Cap and Erosion Control Structures Maintenance Plan; and
- an Operations and Maintenance Schedule.

The O&M Manual addresses the following items:

- description of equipment;

» description of routine O&M tasks (i.e. sampling and monitoring programs);

PARESSYROI'VOL1:WP\728103.01000\RD-ES-R001. DOC
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- description of potential operating problems and corrective actions that may be
taken; and

description of alternate O&M for unusual contingencies.

1.3 ORGANIZATION OF THE O&M PLAN

Section 1 of this Volume provides an introduction. Section 2 discusses the site
history and purpose of the remedial construction. Section 3 describes the various
components of the remedial action and goals of the remedial action program. Section 4
provides details of the environmental monitoring program, which includes the
groundwater analytical program. Required site maintenance activities are described in
Section 5. Section 6 provides information on the various reports that must be
submitted to the NYSDEC. Section 7 pertains to citizen participation. Personnel and
responsibilities related to implementation of the O&M Plan are defined in Section 8.
Section 9 contains a description of the site Health and Safety Plan which is included as
Attachment B to this document. Section 10 identifies the O&M recordkeeping
protocol. The emergency contingency plan is described in Section 11. Site plans and
relevant drawings are addressed in Section 12. As-built drawings, a site health and
safety plan, groundwater sampling information and forms, post-closure inspection and
maintenance report forms for post-closure field activities, and a geomembrane repair
specification are contained in Attachments A, B, C, D and E, respectively.

Volume II of the O&M Plan provides manufacture's data for various components
of the remedy. Volume III presents specific procedures associated with operation and
maintenance of the groundwater treatment plant.
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SECTION 2
SITE BACKGROUND AND DESCRIPTION

2.1 SITE LOCATION

Buffalo Color Corporation's (BCC) Area "D" is an inactive hazardous waste site
located at 100 Lee Street in the City of Buffalo, Erie County, New York (see
Figure 2.1). The site consists of a 19-acre peninsula surrounded on three sides by the
Buffalo River and on the fourth side by a railroad yard and BCC's dye manufacturing
facility.

Three waste management units were operated in Area "D"; iron sludge ponds, a
metal sludge weathering area, and an incinerator area (Figure 2.2). Two of the areas,
the iron sludge ponds (Site Code 9-15-012A) and the metal sludge weathering area (Site
Code 9-15-012B) are currently listed as Class 2 sites in the Registry of Inactive
Hazardous Waste Disposal Site by the New York State Department of Environmental
Conservation (NYSDEC). The site and immediate surrounding area are zoned for
heavy industry. The nearest residential area is approximately 1,200 feet northwest of
the site. The topography of the Area "D" site and the surrounding area is relatively
flat. Surface run-off at the site is entirely to the Buffalo River.

2.2 HISTORY OF SITE OPERATIONS
2.2.1 Site Use

Area "D" was used from 1905 to 1974 as a chemical manufacturing, handling, and
disposal site. From 1905 to 1920, acids, chemicals, and dye intermediates were
produced by Contact Process Company and by National Aniline Chemical Company
which merged into Allied Chemical and Dye Corporation in 1920. Phosgene gas was
produced during 1917 to 1918 by National Aniline and Edgewood Arsenal. Allied
Chemical and Dye Corporation manufactured petroleum-based detergents, dye
intermediates, picric acid; and other chemicals at Area "D" during 1920 to 1974.
During this period, a number of structures, railroad tracks, and tank parks were built at
the site. All chemical manufacturing operations ceased in 1974 and chemical waste
handling ceased in 1976 at Area "D".

In 1977, the property was sold to BCC and has remained idle since that time. All
structures on the site were demolished to grade by Buffalo Color in 1984.

2.2.2 Area of Concern
The portions of the Area "D" which are of concern include:

1. The "Weathering Area” located at the tip of the peninsula which was utilized for
the storage f metal oxide sludges for weathering before shipment to metal
recyclers (1916-1976);
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2. The "Iron Oxide Sludge Lagoons” which were used for storage of iron oxide
sludge from the manufacturer of dyes and intermediates (1916-1976);

3. Tank farm areas used for the bulk storage of petroleum products and process
chemical; and

4. The area on the eastern side of the peninsula formerly occupied by open burring
pits (1922-1954) and later by an incinerator (1954-1972) was used for burning
of organic wastes generated during dye manufacturing processes.

These areas of concern cover most of the Area "D" site. In addition, the
analytical results of the samples collected during the present Remedial
Investigation (RI) have demonstrated contamination at the Area "D" to be both
widespread and variable with respect to its character and concentration.
Contamination was found in the soil and/or groundwater at virtually every
location of the site investigated. Any attempts to isolate the hot spots for
remediation will be extremely difficult and will ultimately result in remediation
of the whole site. Therefore, the Area "D" is considered as a whole for
remediation.

2.3 SITE GEOLOGY AND HYDROGEOLOGY
2.3.1 Geology of the Site

The Area "D" site is underlain by five stratigraphic units (fill, alluvium,
glaciolacustrine deposits, glacial till, and bedrock). Fill consists of mixtures of gravel,
sand, silt, clay, demolition debris, chemical wastes, and other foreign materials and
averages 9.0 feet thick,

Alluvium underlies fill and generally consists of black to gray silty sand with traces
of clay, and averages 17.8 feet thick. Glaciolacustrine deposits underlie the alluvium
and consist of gray and brown-gray clayey silt and silty clay, and average 27.9 feet
thick. Glacial till is the lowest surficial deposit and consists of gray and brown sandy
silt, with small percentages of clay and gravel and averages 12.0 feet thick. The
bedrock beneath the site consists of hard, dark gray limestone of the Middle Devonian
Formation.

2.3.2 Hydrogeology

Three (3) hydrostatigraphic units were defined at the Area "D" site. The Shallow
Water-bearing Zone is located in the fill/alluvium deposits and yields an average
hydraulic conductivity of 2.2 E-03 cm/sec and an average seepage velocity of 1.4 E-05
cm/sec. The groundwater flow in this zone is primarily from the north and flows
directly to the Buffalo River. Overburden aquitard has a hydraulic conductivity of only
1.2 E-09 cm/sec. Hydraulic conductivity in the bedrock aquifer ranges from 1.4 E-02
cm/sec and flow probably occurs under confined conditions.

2.3.3 Nature and Extent of Contamination

The results of sample collection and analysis have demonstrated contamination at
the Area "D" to be both widespread and variable with respect to its character and
concentration. Contamination was found in the soil and/or groundwater at every
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location of the site investigated during the RI. The fill layer exhibited elevated levels
of polynuclear aromatic hydrocarbons (PAHs) and chlorinated benzenes. Also,
variable concentrations of heavy metals and arsenic were found. Comparison of
surface water concentration differences between upstream and downstream sampling
inconclusive, but sediments adjacent to the site exhibited elevated levels of PAHs,
arsenic, and other heavy metals. In addition, an oily sheen was observed in the soils at
a number of locations and a six-foot layer of light non-aqueous phase liquid (NAPL)
was found floating on the groundwater in the area of the former tank park 910.

The following table summarizes the ranges of various notable contaminants found
at the site:

Type of Analysis Analyte Range
a. Organics/Surface Soils
(0-2") mg/kg Nitrobenzene 0.21 - 580
Benzoic Acid 2.8
Naphthalene 470
2-Chloronaphthalene 66
Phenanthrene 4.6 -270
Fluoranthene 4.8 - 330
Pyrene 3.9-310
Benzo(a)Anthracene 1.9 - 180
Chrysene 2.1-180
Benzo(b)Fluoranthene 3.1-150
Benzo(k)Fluoranthene 140
Benzo(a)Pyrene 1.7 - 140
Indenol(1,2,3-cd)Pyrene 0.76 -T7
Benzo(g,h,i)Perylene 0.78 - 63
EOX(mg/kg) 11-2,780
b. Inorganics/Surface Soils :
(0-2") mg/kg Arsenic 45-772
Cadmium 0.82-24.8
Chromium 44.2 - 1,990
Copper 36.2 - 3,580
Iron 15,200 - 537,000
Lead 8.9 - 27,300
Mercury 0.07-6.2
c. Organics/Subsurface Soils
mg/kg 1,4-Dichlorobenzene 1.7-13
1,2-Dichlorobenzene 0.91-110
Nitrobenzene 0.21-1,100
1,2,4-Trichlorobenzene 1.2-150
Naphthalene 1.9-82
2-Chloronaphthalene 0.55 - 140
Fluoranthene 0.19- 14
Pyrene 0.14-13
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f.

Inorganics/Subsurface Soils

mg/kg

Organics/Groundwater
ug/l

Inorganics/Groundwater

ug/l

Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(a)Pyrene

EOX (mg/kg)

Arsenic
Cadmium
Chromium
Copper
Iron

Lead
Mercury

2-Chlorophenol
1,4-Dichlorobenzene
1,2-Dichlorbenzene
1,2,4-Trichlorbenzene
Naphthalene
4-Chloroaniline
2,4-Dinitrotoluene
2,6-Dinotrotoluene
Benzidine
1-Naphthylamine
Aniline

Benzene

Toluene
Chlorobenzene
Ethylbenzene

Xylene (Total)

Arsenic
Cadmium
Chromijum
Copper
Iron

Lead
Mercury

1.1-6.7
0.35-82
1.6-9.7
11 - 360
11 - 360

4-2,8060
0.7-7
5.7 - 440
6 - 14,500
1,750 - 360,000
8.4 - 83,200
0.19- 14

0.8-1,800
1-4,900
2 -21,000
8-1,200
0.3 - 4,900
8 - 11,000
2,000
1,500 - 1,700
90 - 360
6 - 42,000
5 - 660
0.1 - 28,000
0.09 - 4,700
0.6 - 48,000
0.2 - 43,000
1-1,700

5.7-1,820
5-127
13 - 2,140
15 - 78,700
3,940 - 405,000
5-3,030
0.29 - 50

The analytical results of the subsurface soil samples indicates that no organic
contaminants were found below the 30 foot depth. Also, the groundwater data
indicates that only the uppermost saturated zone is contributing the contaminants to the
Buffalo River. Therefore, it is apparent that the underlying clay/till layer is effective in
providing a barrier for contamination migration downwards.
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A number of predesign activities were conducted by Remcor, Inc., Parsons ES,
and other consultants which formed the basis of the proposed remedial design. The
predesign activities included:

a site survey and mapping;

wetlands delineation;

treatability testing of groundwater;

groundwater pump tests;

Hydraulic Evaluation of Landfill Performance (HELP) model simulations;

a geotechnical investigation to determine the load bearing capacity of onsite
soils;

drilling and sampling of seven deep test borings;

installation of four piezometers and 13 monitoring wells within shallow and dep
water bearing zones.

determine the geological and hydrogeological features of the region and the
area;

measurement of groundwater and river water levels;

sampling of groundwater, surface water river sediments, and surficial soil;
compatibility testing of construction materials;

shoreline stabilization studies; and

groundwater modeling.

The results of these investigations are presented in a series of reports and technical
memoranda which are included as appendices to the Remedial Design Report (Parsons
ES, October 1995). Section 2 of the Remedial Design Report summarizes the
methodologies, conclusions, and recommendations of these studies.
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SECTION 3
SITE REMEDIAL ACTION

3.1 GOALS OF THE REMEDIAL ACTIONS

The objectives of the remedial action were to provide a corrective measure which
is in conformance to accepted standards, cost effective, reduced mobility and potential
pathways of contamination, and which minimizes long term operation and maintenance
COSIS.

3.2 POST-CLOSURE LANDFILL CONDITIONS

The Buffalo Color Area "D" Site was closed in 1996/1997 with a final cover in
accordance with 6NYCRR Part 360 - Solid Waste Management Facilities (effective
December 21, 1988, revised May 28, 1991). The final cover consist of, from the top
down, 6 inches of topsoil, 24 inches of unclassified fill, geonet composite (geotextile
on both sides), 40-mil high density polyethylene (HDPE) liner and a 6-ounce
geotextile. A passive gas venting system provides for release of generated gases and
prevents negative pressure buildup as a result of groundwater extraction. The gas
system consists of three 6-inch HDPE vent wells screened below the geomembrane
layers.

A cutoff (slurry) wall was installed around the site to prevent contaminant
migration from the site to the Buffalo River. A groundwater extraction and treatment
system consisting of four wells, and all associated piping and equipment was also
installed. This groundwater extraction system will maintain an inward gradient to
facilitate cleanup of groundwater for the site. Extracted groundwater will be pumped
10 an onsite wastewater treatment system. The operation and maintenance of the
groundwater extraction and treatment system is covered in Volume III of the
Operations & Maintenance Plan.

There are a total of 12 groundwater monitoring wells installed and the water level
in all twelve wells will be monitored to check the performance of the slurry wall. Only
the six interior wells will be monitored for chemical analysis. If water level
measurements indicate that the groundwater gradient reverses (i.e. groundwater flow
direction is away from the extraction wells), it may be necessary to monitor the exterior
wells for chemical analysis. Erosion control is provided by vegetation of the capped
area and rip-rap lining of the peninsula. The entire Area "D" site is fenced with one
gate located off South Park Avenue. Record drawings for the remedial construction at
the Area "D" site are included in Attachment A.
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SECTION 4
GROUNDWATER MONITORING

4.1 GENERAL

Groundwater monitoring will be a routine part of the Buffalo Color Area "D" Site
post-closure operations. The monitoring wells will be used to confirm that the
groundwater extraction system and slurry wall are maintaining an inward gradient. The
following subsections describe the procedures for sampling monitoring wells and
evaluation of sample results.

4.2 MONITORING WELL LOCATIONS

Twelve monitoring wells were installed around the perimeter of the site. These
wells were installed as six well pairs with one well on the interior side of the slurry
wall, and the other well on the exterior. The six well pairs will be used solely for
water level comparisons across the slurry wall. The well locations can be observed in
Figure 4.1 and information regarding the wells is provided in Table C.1

4.3 GROUNDWATER SAMPLING AND ANALYSIS
4.3.1 Frequency of Sampling

Groundwater chemical analysis will be conducted annually. The groundwater
sample will be a grab sample obtained from the influent sampling point at the
wastewater treatment facility. The location of the grab sample point is identified in
Volume III of the O&M Plan, Groundwater Treatment Facility Operations and
Maintenance.

Due to the large fluctuation of the water level in the Buffalo River, the
groundwater level measurements will be taken at each well pair on 2 monthly basis for
the first year. The frequency may be changed to quarterly in the subsequent year with
approval of the NYSDEC.

4.3.2 Sample Container Preparation

Sample containers will be properly washed and decontaminated by the laboratory
prior to use. The containers will be tagged and Chain-of-Custody initiated before
shipping to the sampling site in coolers. The types of containers and preservation
techniques are shown in Table C.2. Since all bottles will contain the necessary
preservatives, they need only be filled. Following sample collection, the bottles will be
placed on ice in the shipping cocler. The samples will be cooled to 4°C but not
frozen.

4.3.3 Field Procedures for Sampling and Water Level Measurement

The following is a step-by-step sampling procedure to be used to collect the
groundwater samples. Well sampling procedures will be recorded on the form shown
on Figure C.1.
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Assemble all field equipment necessary for sample collection (Table C.2).
Inspect equipment to ensure it is working properly.
- Ensure sampling personnel are wearing appropriate Health & Safety gear.

- Measure the static water level from the surveyed well elevation mark on the top
of the casing with a water level indicator. Water levels will be measured to
nearest 0.01 foot and record on the Groundwater Sampling Record (Figure
C.1). Next measure the water level at the corresponding exterior well and
record on the Groundwater Sampling Record.

Decontaminate the water level indicator. (See Section 4.3.4 for
decontamination procedures.)

Collect groundwater samples from the sampling point of the influent line at the
wastewater treatment plant. Temperature, conductivity, dissolved oxygen, pH,
and turbidity will be measured, and sample description and location noted on
the Groundwater Sampling Record (Figure C.1). Specific conductance and pH
will be measured by precalibrated electronic probes. Temperature will be
measured by a precalibrated probe or thermometer.

+ Fill sample containers to be analyzed for volatile organic compounds first.
Sample containers to be analyzed for semivolatile organic compounds, metals
and other analytes will then be filled. Note the sampling location on the bottle
label.

+ The groundwater samples will be placed in a laboratory cooler, packed on ice
and shipped overnight to the laboratory. Quality assurance blanks will be sent
with each sample shipment. Chain-of-Custody procedures will be strictly
followed as outlined in Section 4.3.5.

All disposal sample collection clothing (i.e. tyvek, disposable gloves) and
materials will be contained in a 55 gallon drum which will be stored on site at a
location designated by the owner.

4.3.4 Equipment Decontamination

Prior to sampling equipment use, and between sampling points, all non-dedicated
equipment (water-level indicators) coming in contact with well water will be properly
decontaminated. The decontamination procedure is as follows:

- Thoroughly clean the water-level indicator with a biodegradable detergent, such
as Alconox and tap water.

» Triple rinse the water-level indicator with distilled water.

- All decontamination liquids will be contained in a lined 55-gallon lined drum
for treatment and disposal at the wastewater treatment plant.

+ Allow water-level indicator to air dry or wipe dry using disposable paper
towels.

- Wrap water-level indicator in aluminum foil or place in clean plastic bag so that
no outside contaminants are introduced.
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Between rinses, equipment will be placed on polyethylene sheets or aluminum foil
if necessary. At no time will washed equipment be placed directly on the ground.

To prevent cross-contamination between wells, separate (dedicated) bailers and
rope will be used for each well.

4.3.5 Field Sample Custody

Evidence of sample traceability and integrity is provided by Chain-of-Custody (COC)
procedures. These procedures document the sample traceability from the selection and
preparation of the sample containers by the laboratory, to sample collection, to sample
shipment, to laboratory receipt and analysis (Figure C.2). A sample is considered to be
in a person's custody 1if the sample is:

- In a person's possession;
- Maintained in view after possession is accepted and documented;

- Locked and tagged with Custody Seals so that no one can tamper with it after
having been in physical custody; or

- Ina secured area which is restricted to authorized personnel only.

A COC record (Figure C.3) accompanies the sample containers from selection and
preparation at the laboratory, during shipment to the field for sample containment and
preservation, and during return to the laboratory. Triplicate copies of the COC must
be completed for each sample set collected. The COC form may be tailored to meet
the needs of the NYSDEC and the O&M Contractor.

The COC lists the field personnel responsible for taking samples, the project name
and number, the name of the analytical laboratory to which the samples are sent, and
the method of sample shipment. The COC also lists a unique description of every
sample bottle in the set. If samples are split and sent to different laboratories, a copy
of the COC record will be sent with each sample.

Since they are not specific to any one sample point, trip and field blanks are
indicated on separate rows. Once all bottles are properly accounted for on the form,
the sampler will write his or her signature and the date and time on the first
"RELINQUISHED BY" space. The sampler will also write the method of shipment,
the shipping cooler identification number, and the shipper airbill number on the top of
the COC. Mistakes will be crossed out with a single line and initialed by the author.

One copy of the COC is retained by sampling personnel and the other two copies
are put into a sealable plastic bag and taped inside the lid of the shipping cooler. The
cooler lid is closed, custody seals provided by the laboratory are affixed to the latch
and across the back and front lids of the cooler, and the person relinquishing the sample
signs his name across the seal. The seal is taped, and the cooler is wrapped tightly
with clear packing tape. It is then relinquished by field personnel to personnel
responsible for shipment, typically an overnight carrier. The COC seal must be broken
to open the container. Breakage of the seals before receipt at the laboratory may
indicate tampering. If tampering is apparent, the laboratory will contact the designated
person, and the sample will not be analyzed.
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4.3.6 Sample Analysis

As required in NYCRR Part 360-2.11(c)(5)(i1)(a), groundwater will be analyzed
for either baseline or routine parameters (Table 4.1). The baseline parameter list
includes volatile organic compounds, semivolatile organic compounds and metals that
were detected during the Remedial Investigation (Malcolm Pirnie, 1988). Baseline
parameters will be analyzed once per year.

After the first two years of analysis, the need for monitoring all selected
monitoring wells and for analyzing all the parameters listed in Table 4.1 during
subsequent sampling events will be evaluated a revised monitoring plan may be
developed with NYSDEC approval. Samples will be analyzed by a laboratory which
will provide Level A reporting for all rounds of sampling.

4.3.7 Quality Assurance/Quality Control

In addition to water samples collected from the treatment facility influent, two
types of "blanks” will be collected and submitted to the chemical laboratory for
analyses. The blanks will consist of 40 mL VOA vials, as follows:

a. Trip Blank - A Trip Blank will be prepared before the sample bottles are sent by
the laboratory. It consists of a sample of distilled, deionized water which
accompanies the other sample bottles into the field and back to the laboratory.
A trip blank will be included with each shipment of water samples, where
sampling and analysis for volatile organic compounds is planned. The Trip
Blank will be analyzed for volatile organic compounds as a measure of the
internal laboratory procedures and their effect on the results.

b. Field Blank - Field Blanks will be prepared before the sample bottles are sent by
the laboratory. Field Blanks will consist of the following:

Atmospheric Blank - To measure the contribution of atmospheric contaminants,
a sample bottle of organic-free distilled, deionized water is prepared by the
laboratory and sent with the shipment of sample bottles. The blank is opened as
sampling takes place. When sampling is completed, the blank is capped. The
blank is utilized when sampling and analysis for volatile organic compounds is
being performed. In these cases, the blank will be analyzed for volatile organic
compounds.

4.3.8 Health and Safety

A Health and Safety Plan is provided in Attachment B which includes information
on chemical and physical hazards anticipated during maintenance and monitoring at the
site, personnel protection and monitoring equipment, accident prevention and
contingency plan, sample handling, monitoring well decommissioning, and
decontamination.

4.3.9 Data Evaluation and Reporting

The results of each monitoring event will be summarized in a letter report to be
sent to the NYSDEC. Analytical results will be evaluated with respect to background
levels detected in monitoring wells during the Remedial Investigation, and applicable
NYSDEC and NYSDOH standards and guidance values. Analytical results showing an
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increase in contamination must be reported to the NYSDEC within 14 days of such
determination.

An annual summary report will be prepared and submitted to NYSDEC which
compares background levels, individual sampling round results and applicable water
quality standards. Included in the report will be a table with the following information:

- Sample identification number

- Sample collection date

- Analytical results

+ Method Detection Limits (MDL)

+ Chemical Abstracts Service (CAS) numbers for all compounds

- Applicable water quality standards

» New York State Department of Health guidance values and statistical triggers

- Delineation of samples with exceedances of background levels, standards,
guidance values, or statistical triggers

+ Well identification including description
- Water level measurements from each monitoring well.

A summary and discussion of all exceedances of background levels, standards,
values, or statistical triggers and any proposed modifications to the sampling and
analysis schedule will also be included.
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TABLE 4.1
GROUNDWATER QUALITY ANALYSIS TABLE

GROUNDWATER
Quarterly Annual Suggested 4
Parameters Parameters Methods
FIELD PARAMETERS
Static water leveil x x
(in wells and sumps}
Specific Conductance x 9050
Temperature X
pH X 9040/9041
Turbidity X
Field Observasions! x
LEACHATE INDICATORS
Total Kjeldahl Nitrogen (TKN) X 35t.1- .4
Ammonia X 350.1 - 3
Nitrate X 9200
Chemical Oxygen Demand (COD) X 410.1 - 4
Biochemical Oxygen Demand (BODs) X 405.1
Total Organic Carbon (TOC) X 9060
Total Dissolved Solids (TDS) b3 160.1
Sulfate X 9035/9036/9038
Alkalinity X 3101 - 2
Phenols b3 8040
Chloride 3 9250 - 9252
Total Hardness as CaCO3 X 130.1 - .2
Bromide 3 320.1
Color X 110.0-3
Boron X
METALS
Potassium X 7610
Sodium b3 7770
Iron X 7380/7381
Manganese X 7460/7461
Magnesium X 7450
Lead X 6010/7420/7421
Cadmium X 6010/7130/7131
Calcium x 7140
Toxic metals? and cyanide x4
Volatile 0rgan.ics3 X 8240
Semivolatile Organics X 8270

The NYSDEC may modify this list as needed.

All samples must be whole and unfiltered except as otherwise specified by the NYSDEC.
l Any unusual conditions (colors, odors, surface sheens, etc.) noticed during well development, purging, or sampling must be reported.

2 Toxic metals include: Aluminum, Antimony, Arsenic, Beryllium. Barium, Cadmium, Chromium (total and hexavalent)‘. Copper, Lead,
Mercury, Nickel, Selenium, Silver, Thallium and Zinc.

3 Volatile organics are to be analyzed using EPA methods 601 and 602 as described in 40 CFR Part 136 (see section 360-1.3 of this Part).
4 The NYSDEC may waive the requirement to analyze Hexavalent Chromium provided that Total and Hexavalent and Trivalent Chromium
values do not exceed 0.05 mg/l.

s Suggested Methods column is provided for information purposes only. Suggested Methods refer to analytical procedure numbers used in
EPA Report SW-846 Test Methods for Evaluation of Solid Waste, 3rd Edition, November 1986 as revised December 1987, and Methods for
Chemical Analysis of Water and Wastes, USEPA-600-4/79-020. March, 1979. The methods listed are representative procedures and may not
always be the most suitable method(s) for monitoring an analyte under the regutations.

Source: NYCRR Part 360-2.11(d)6)
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SECTION 5
POST CLOSURE AREA "D" CARE AND MAINTENANCE

5.1 INTRODUCTION

This section contains procedures for post-closure care and maintenance of the cap,
drainage swales, erosion control structures, groundwater extraction system, and other
site structures. Specific procedures include routine inspections, routine maintenance,
and contingency actions.

5.2 ROUTINE INSPECTIONS

The site will be inspected annually throughout the post-closure period. The site
will also be inspected following particularly heavy storm events, e.g. a 10-minute, 2-
year frequency storm. The site will be inspected for:

» visible debris, litter and waste;
- loss of vegetative cover;
integrity of drainage system including:

- sediment build-up;

- pooling or ponding; and

- slope integrity;
- condition of gas vent pipes;
- condition of access road, gates and fences;

- integrity of groundwater monitoring wells (to be inspected during water level
measurement) and groundwater extraction wells;

- integrity of cap including:
- erosion or settling of cap material;
- leachate breakthroughs;
- animal borrows; and
- woody vegetation;
- integrity of erosion control structures around peninsula including:
- erosion or seitling of rip-pap; and

- woody vegetation;
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identification and obstruction of any trails being heavily used by trespassers or
recreational vehicles

A site inspection map, post-closure inspection checklist, well inspection checklist,
and maintenance schedule are contained in Attachment D. The site plan is to be used
to document problems and indicate areas that require attention.

5.3 ROUTINE MAINTENANCE
5.3.1 Cap Maintenance
The following items pertain to routine maintenance of the landfill cap system:

- Landfill vegetation progress will be monitored to annually confirm that the
desired grass species have become established and that the desired ground cover
is forming. Local spots will be reseeded and retreated if the vegetation fails to
become established by the end of the second growing season.

+ Annual ground inspections will be conducted at the beginning of each summer
to determine the status of woody plant species on the landfill surface and side
slopes.

+ The landfill cap surface will be mowed at the end of each summer to control
woody vegetation.

- If woody plants are detected in undesired areas, the plants will be removed by
mowing the area once a year in the late summer to early fall. Mowing should
be deferred until after the grass cover has become firmly established and will
not be damaged by mowing equipment.

Indications of erosion or other side maintenance problems detected during routine
site inspections or following particularly heavy storm events will be corrected as soon
as possible. Repairs of eroded areas will be made with materials and methods specified
herein. If erosion of the topsoil layer is encountered, the repair action may include,
but not limited to, the following:

- Covering repaired areas with topsoil, as specified in the remedial construction
Contract Documents to minimum thickness {min. 6 inches) and design grades;
and

Reseeding and fertilizing in accordance with materials and application rates
specified in Section 02990, Topsoil, Seeding, and Erosion Control Fabrics, of
the Contract Documents.

If erosion is persistent in certain areas, alternate methods for maintaining soil and
vegetative cover or erosion protection will be evaluated on a case-specific basis.

Spots barren of vegetation in the final cap will be reseeded and fertilized as
necessary. Seed and fertilizer will be of the same type and quality as originally
specified. Any undesirable species will be removed if their presence is suspected of
deteriorating the integrity of the cap.

The need for cap repairs due to subsidence or settling will be determined based on
an evaluation of whether the function of the cap in the affected area has been impaired.
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Those areas where the function has been impaired will be repaired to ensure that the
integrity of the cap is maintained. Repair actions may include, but are not limited to:

- stripping and stockpiling topsoil from the affected area;

regarding the affected area in accordance with the grading plan shown on the
record drawings; and

- replacing topsoil, and reseeding and fertilizing to reestablish vegetative cover as
described previously.

For animal control, follow these procedures:

- Conduct an annual site inspection to look for woodchuck or other animal
burrow or den entrance on the landfill. If den or burrow entrances are found, a
program to trap, shoot, or otherwise remove the burrowing animal(s) will be
implemented on a case-specific basis. Following removal of the burrowing
animal(s), the entrances will be plugged and the bare areas will be reseeded and
fertilized. Seed and fertilizer will be of the same type and quality as originally
specified.

5.3.2 Maintenance of Site Structures

Maintenance activities will be performed as determined necessary based on routine
inspections. During all maintenance activities, vehicle traffic shall be confined to
appropriate areas.

Drainage System Management

All elements of the drainage system including drainage swales will be maintained
throughout the post-closure period. All elements will be inspected annually or after
severe rainfall events to verify the structures are intact and undisturbed, and that
channels and discharge areas are free of obstructions which would impair the free flow
or surface water run-off. In the event any of the structures are found to be damaged or
incapable of conveying the design flows, repairs will be made as soon as practical.
Any obstructions found in swales will be immediately removed and channels regraded
as necessary. If any culverts are found to be damaged such that their functions is
impaired, they will be repairs or replaced. Accumulated sediment will be removed
from drainage channels and/or around outlet structures as required to maintain required
capacity and proper operation.

Groundwater Monitoring Wells

Monitoring wells which are damaged such that representative groundwater samples
cannot be obtained will be repaired or replaced. Repair measures will be based on
case-specific evaluation. Any well damaged beyond repair or rendered inoperative will
be replaced with a new well of similar depth and construction. Detailed requirements
for well installation and decommissioning are specified in Section 2085, Groundwater
Monitoring Wells, of the Contract Documents.

Access Control

The access road will be maintained in good condition so that routine inspections
and required maintenance activities at the site can be carried out. The gates wili be
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kept in good condition and locked to prevent unauthorized access. Access to the site
may be arranged by contacting:

David A. Paley
AlliedSignal, Inc.

101 Columbia Road
Morristown, NJ 07962
Phone: (201) 455-3302
Fax: (201) 455-4835

The condition of the gates, fences and roads will be assessed as part of the
quarterly inspections. Repairs will be conducted as needed.

Gas Venting System

The above ground vent pipes will be inspected and maintained during the post-
closure period. Repairs will be conducted as needed.

Erosion Control Structures

The rip-rap placed around the peninsula will be inspected on an annual basis.
Annual inspections will be conducted to observe any erosion or setiling that may be
occurring. Additionally, the growth of woody vegetation that may effect integrity of
rip-rap will be assessed. Inspections will also be performed after major storm events
may have hightened erosion concerns.

HDPE Geomembrane

The HDPE geomembrane cannot be visually inspected because it is covered by 30
inches of soil. However, should the geomembrane become exposed, it will be
inspected for holes and repairs made prior to soil replacement. Repairs will be
conducted in accordance with the procedures presented in Attachment E.
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SECTION 6
REPORTING AND RECORD KEEPING

6.1 INTRODUCTION

This section describes the reporting and record keeping that will be followed
during the 30 year post-closure period. Groundwater data must be reported to both the
NYSDEC and NYSDOH on a quarterly basis. An annual report summarizing
monitoring and maintenance activities will also be submitted to the NYSDEC and
NYSDOH.

All reports will be sent to AlliedSignal as well as the following agencies:

i. One copy to the Director, Division of Hazardous Waste Remediation,
NYSDEC, 50 Wolf Road, Albany, New York 12233-7010.

ii. One copy to the Director of Environmental Exposure Investigation, NYS
Department of Health, 2 University Place, Albany, New York 12203, and

iii. One copy to the Regional Director, NYSDEC Region 9, 270 Michigan
Avenue, Buffalo, New York 14203.

iv. One copy to the Division of Health Assessment, Bureau of Environmental
Exposure Investigations.

6.2 QUARTERLY REPORTS

The quarterly report will include all of the quarterly groundwater level
measurement data. Included will be tables for groundwater sampling showing
collection data and a discussion of results.

6.3 ANNUAL REPORT

The annual report will contain tables for groundwater collection data, analytical
results, and a discussion of results. The report outline will be based on the data
reporting regulations in NYCRR Part 360-2.11(c)(4)(iv). The annual report will also
summarize the quarterly groundwater level measurements, and inspection and
maintenance activities on the cap and site structures for the year.

6.4 RECORD KEEPING

Records of data, drawings, and calculations concerning any work proposed or
completed at the Buffalo Color Area "D" Site are kept on permanent file by
AlliedSignal, Inc. at their offices in Morristown, New Jersey. In addition, records will
be maintained in conjunction with the post-closure monitoring and maintenance at the
landfill. For example, wells will be monitored and data recorded on a data sheet. This
and other investigative results are incorporated into reports that are submitted to
NYSDEC. Included in the reports are appendices with copies of data sheets, log
books, and laboratory analysis results. The originals will be kept by AlliedSignal, Inc.
or AlliedSignal's contractor for performing maintenance and monitoring activities for
at least five years.
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SECTION 7
CITIZEN PARTICIPATION

7.1 INTRODUCTION

A Citizen Participation Plan was prepared for the Buffalo Color Area "D" by the
NYSDEC (March 1995). The goal of the citizen participation program (CPP) is to
increase public understanding of the remediation process. To keep the public informed
about activities at the Site, the owner will:

e cstablish a local Document Repository which will contain all pertinent
documents relating to the investigation and remediation of the Site;

* ensure that Fact Sheets are developed and mailed at appropriate times discussing
the remedial design, remedial construction, the end of construction, and other
issues involving the Site; and

¢ hold public availability sessions, if needed, to meet with interested parties to
discuss plans, concerns, or other questions about the Site.

These issues are addressed in the March 1995 CPP for the Site. A post-remedial
construction CPP will also be developed to inform the public about the operations and
maintenance activities that will be conducted at the Site.
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SECTION 8
PERSONNEL

8.1 INTRODUCTION

The principal parties involved in implementation of the O&M program at the
Buffalo Color Area "D" Site are: The New York State Department of Environmental
Conservation (NYSDEC); AlliedSignal, Inc.; the Closed Site Project Manager; O&M
field personnel, and a subcontracted analytical laboratory. Responsibilities,
qualification, and training requirements for the O&M personnel are described in the
following paragraphs.

8.2 MANPOWER REQUIREMENTS

Implementation of the Buffalo Color Area "D" O&M Plan will required onsite
personnel, to operate the groundwater treatment facility on a routine basis.
Additionally, a Closed Site Project Manager will be required to organize and oversee
all field activities on behalf of AlliedSignal, Inc.

8.3 RESPONSIBILITIES AND DUTIES

The Closed Site Project Manager will have the following responsibilities:

schedule and coordinating all monitoring activities as described in Section 4;
* visit the Site semi-annually to review the adequacy of the O&M program;

¢ evaluate all environmental monitoring data including: conducting statistical
analyses as described in Section 4; determine if reportable exceedances occur;
and determine if any health or environmental hazards are present:

* required inspections to ensure adequate Site maintenance is being conducted as
described in Section 5;

» maintain and submit all required documentation and records of O&M activities
as described in Sections 6 and 10 of this Plan;

e oversee all activities conducted by the O&M field personnel;

« be available to respond in an emergency situation in accordance with the
Contingency Plan (Attachment A);

« serve as the primary interface between the NYSDEC and AlliedSignal, Inc.;
¢ maintain records of all O&M costs for the Site;

* obtaining environmental samples as described in Section 4 of this Plan,
including completion of chain-of-custody forms and field notes;

 conducting all Site maintenance activities as described in Section 5 of this Plan;

+ conducting regular calibration of site sampling and monitoring equipment and
maintaining calibration records;
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e adherence to the requirements of the O&M Health and Safety Plan (Attachment
A); and

e promptly informing the Closed Site Project Manager of any problems associated
with the landfill cap system, groundwater monitoring system, groundwater
treatment system, or Site security system.

The responsibilities of the subcontracted analytical laboratory system include:
¢ coordinating all analytical testing with the Closed Site Project Manager;
* scheduling, testing, and quality assurance of all analytical work; and
» providing timely reports to the Closed Site Project Manager summarizing the
analytical results.
8.4 QUALIFICATIONS AND TRAINING

The Closed Site Project Manager and onsite field personnel must each have a high
school diploma or equivalent (as a minimum), secondary education in environmental
science, and receive the following training:

e OSHA 40-hour hazardous waste site worker training ( 29 CFR 1910.120);

e Site specific health and safety and contingency plan implementation and
training;

* training regarding Site specific O&M procedures described in Section 4 and 5 of
this manual; and

» BCC training.

In addition, all O&M personnel must be familiar with the Site's engineering
drawings, relevant specifications, sampling and analysis protocols, environmental
monitoring, and reporting requirements. The Closed Site Project Manager must be
able to conduct a statistical data analysis as described in the RCRA Groundwater
Monitoring Technical Enforcement Guidance Document (GPO 5500000260-6. USEPA,
September 1986).
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SECTION 9
HEALTH AND SAFETY PLAN

9.1 INTRODUCTION

A Site-specific Post Remedial Construction Health and Safety Plan has been
prepared for the Buffalo Color Area "D" Site and is included as Attachment B to this
document. The Health and Safety Plan contains the following information:

organization and responsibilities of the project/health and safety team;
characterization of the chemical and physical hazards present at the Site;
a description of the medical program required for O&M personnel;

a summary of the air monitoring program to be conducted during O&M
activities;

instruction on selection and use of personal protective equipment (PPE) and
action levels for upgrading or downgrading PPE;

proper delineation of work zones and equipment personal decontamination; and

an accident prevention and contingency plan.
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SECTION 10
RECORDS

10.1 MONITORING
Environmental monitoring records which will be maintained include the following:

e a field information log which contains well purge information, sampling
information, field analytical data, instrument calibration check data, and general
information such as weather conditions, observation, etc.;

» chain-of-custody forms for all environmental and NAPL samples; and
e records of data, drawings, and calculations of data evaluation.

All reports will be prepared summarizing the monitoring and maintenance activities
conducted at the Site. Details on report submissions are described in Section 6 of this
Plan.

10.2 INSPECTIONS/MAINTENANCE RECORDS

A log book must be maintained onsite to track daily maintenance activities
conducted. Routine inspections must also be conducted quarterly, or whenever there is
a heavy storm event. A four page inspection form is presented in Attachment B which
should be utilized to record the results of the Post-Closure facility inspection.
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SECTION 11
CONTINGENCY PLAN

11.1 INTRODUCTION

The objective of this contingency plan is to establish procedures for handling
events which occur outside the scope of the routine maintenance. The contingency plan
should be implemented following the identification of a site condition which is not
covered by the routine maintenance plan.

Natural occurrences such as storms, drought and subsidence should be considered
"expected occurrences” and are addressed under the routine maintenance program.
Certain problems which cannot be reasonably expected to occur, such as earthquakes,
are not addressed in this contingency plan.

The following problems are examples of occurrences which are not expected to
occur, but may be discovered during a routine post-closure inspection:

- degradation of the cap integrity which may be a result of or indicated by:
- waste/contaminated soil protruding through the topsoil cover;
- soil erosion or other drainage problems; or
- uncontrolled burrowing by pests.

- vegetative cover missing despite repeated efforts at revegetation,

The following guidelines are offered to determine when the contingency plan
should be implemented and to determine possible corrective actions when responding to
a contingency. All corrective actions, where appropriate, will be executed in a timely
fashion after notifying the appropriate regulatory agencies.

11.2 FIRE

Fires at the site will be immediately reported to BCC. Appropriate response
measures, including personnel safety, will be the responsibility of the fire department.
Fires will be quenched according to approved fire department protocol. Damage to the
surface drainage system or cap will be repaired where these systems have been
compromised.

11.3 VANDALISM

Vandalism will be reported to the local law enforcement authorities and BCC. If
vandals have gained entry to the Area "D" site, appropriate measures will be taken to
eltminate or restrict future access. Vandalism to monitoring wells will be repaired as
appropriate on a case-specific basis. Damage caused by off-road vehicles will be
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repaired where the damage is determined to have compromised the integrity of the cap
or the function of the surface drainage system.

11.4 SEVERE EROSION AND COMPROMISE OF CAP INTEGRITY

Severe erosion of the landfill cap, as well as the storm water management system
will be repaired to original specifications. The cause of severe erosion will be
investigated and remedial measures, if needed, will be developed and implemented
accordingly.

11.5 UNAUTHORIZED DUMPING OR DISPOSAL

Unauthorized dumping or waste disposal will be reported to BCC, the NYSDEC,
and local enforcement officials. Appropriate measures will be taken to determine the
waste characteristics, containment requirements and the necessary removal and disposal
techniques. The waste will be removed and disposed of at an approved disposal
facility, as appropriate. Efforts will be taken to eliminate further dumping and to
restrict subsequent entry to the site. Persons found in the act of illegal dumping will be
prosecuted according to the law and will be held responsible for all costs incurred in
removing the waste.

11.6 QUALITY ASSURANCE/QUALITY CONTROL

To assure the performance of site inspection and maintenance, a reporting
procedure has been established. A site inspection checklist is provided in Attachment
C. The site inspection checklist was developed in accordance with the parameters
identified in this section. The checklist will be completed after regularly scheduled site
inspections and inspections following severe storms.

The monitoring and maintenance contractor and any future designated authority
responsible for performing site inspections and supervising maintenance operations will
be fully qualified (as determined by AlliedSignal) to perform the work. The site
inspection checklist and maintenance schedule will be completed under the supervision
of a New York State licensed Professional Engineer. Maintenance and repair work
shall conform to the requirements set forth in this Plan.
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SECTION 12
SITE PLANS AND DRAWINGS

12.1 INTRODUCTION

Site plans and drawings are included are separate Appendices to the Buffalo Color
Area "D" Site Remedial Design Report.
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ATTACHMENT A
AS-BUILT DRAWINGS

NOTE: To be provided following completion of construction.
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ATTACHMENT B
POST-REMEDIATION HEALTH AND SAFETY PLAN
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