DESIGN FLOOD MEMORANDUM

TO: Mr. Michael Piscitelli/City of New Haven

FROM: Mr. David Arpin/RTG
Mr. Jim Russell/RTG

COPY: Ms. Helen Rosenberg/ City of New Haven
Ms. Dawn Henning/ City of New Haven
Mr. Greg Roebuck/WCE

DATE: May 13, 2016

RE: Design Flood Memorandum
Mill River District Shoreline Analysis
City of New Haven
CNH Project No. 15-195-21
RTG Project No. 15103.00

Introduction

The Mill River District (the District) is located between the neighborhoods of Wooster Square
and Fair Haven in the City of New Haven, Connecticut (the City) (Figures 1 and 2). Some
properties along the Mill River and within the District have been identified for potential
redevelopment since they are currently considered an underutilized commercial/community
resource. However, these properties lie within an established Federal Emergency
Management Agency (FEMA) Flood Zone, and are subject to flooding as a result of storm
surge. Accordingly, one hurdle that must first be addressed is the vulnerability of these
properties to flooding.

Purpose and Scope

The purpose of this Design Flood Memorandum (DFM) is to present design criteria for the
development of flood protection alternatives for properties within the identified Study Area
(Figure 2). These alternatives will be presented in an Alternatives Evaluation Report to be
prepared by RT Group, Inc. (RTG), which will include budget-level cost estimates. The
Alternatives Evaluation Report will be prepared following the City’s review of the DFM.

The Scope-of-Work completed to prepare the DFM included reviewing existing conditions,
including obtaining input from existing property owners; a shoreline inspection; topographic
and bathymetric surveys; a flood evaluation; and the development of preliminary flood
protection alternatives that take into consideration the Management Approaches presented in
the Mill River District Planning Study (Utile, Inc. and Ninigret Partners, June 2013).
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Background

The Mill River (the River), and the surrounding communities that it helped to develop and
support, has a long and rich history. First accounts of mill activity along the River, from which
the River’s name is derived, date back to as early as 1642. Mill development continued into
the 19™ and 20" centuries, and included factories that produced firearms (Eli Whitney),
horse-drawn carriages, and paper.

Development within the District generally took advantage of the available waterfront and rail
access. Notable developments within the Study Area included the Powerhouse Building, which
was constructed in 1900 and housed generators that powered the City’s trolley system; and
English Station, which was completed in 1929 and operated as a coal- and then oil-fired
power plant until 1992 (Figure 2).

Existing Conditions

There are several small- to medium-sized companies within the Study Area, including but not
limited to Radiall Manufacturing, Hillard Bloom Shellfish, and Miller Marine Services. In
addition, United llluminating’s Grand Avenue Substation is located within the Study Area
directly adjacent to the River (Figure 2).

The Study Area also contains key infrastructure including two (2) main east-west
thoroughfares that span over the River (Grand Avenue and Chapel Street), and a key railroad
corridor allowing freight and passenger train travel between New Haven Railroad Station (i.e.,
Union Station) and Hartford/New London (Figure 2).

Despite the companies and infrastructure noted above, much of the land within the Study
Area is abandoned (e.g., English Station) and/or undeveloped. In addition, some of the
existing waterfront property is utilized for low-revenue generating activities such as salt
storage and staging for nearby highway construction (e.g., Gateway Terminal).

Input Received from Property Owners

In March 2016, Data Request Questionnaires (DRQs) were sent by the City & RTG to the
owners of selected waterfront properties located within the Study Area. The questionnaire
generally requested available site information on the property (e.g., topographic, utility,
subsurface, etc.) as well as the extent of flooding observed at the property during past
significant storm events. From the responses received (Appendix A), RTG was able to estimate
the approximate flood elevations at selected locations within the Study Area and compare
them to published flood elevation data.

Subsurface Information

Data related to several previous subsurface investigations that were performed within the
Study Area were obtained. These include subsurface investigations performed for the
construction of the Chapel Street Bridge, the two (2) Grand Avenue Bridges located to the
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east and west of Ball Island, the Interstate 91 Northbound Viaduct, and the State Street
Bridge (located just north of the Study Area). Available soil boring logs from these
investigations are provided in Appendix B.

Based on the soil boring logs, the subsurface soil conditions (from top to bottom) along the
River within the Study Area are expected to consist of medium-dense fill, very soft to soft
organic silt, and stratified layers of loose to medium dense sand, gravel, and silt. The soil
borings were advanced to depths ranging from about 50 to 100 feet below existing ground
surface. However, bedrock was not encountered in any of the soil borings, indicating bedrock
is located at least 50 to 100 feet below existing grade.

Utility Information

Several utilities and utility crossings (below ground and overhead) are located throughout the
Study Area and include, but may not be limited to potable water, sanitary sewer, stormwater,
gas, and electric. In addition, there are several municipal stormwater drainage outfalls that
are located primarily near the bridges within the Study Area.

FEMA Flood Hazard Information

The established 1% annual chance (i.e., 100-year) flood elevations within the Study Area were
obtained from the 2013 FEMA Flood Insurance Rate Map (FIRM) Panels for the area. The Study
Area is located within an AE flood zone that extends along the River and beyond its banks
(Figure 3). While the existing shoreline structures located between Chapel Street and Grand
Avenue are effective at attenuating wave action, the base flood elevations within the Study
Area indicate that the existing structures along the River will be completely inundated during
the 100-year event flood.

Shoreline Inspection

The existing shoreline along the River and within the Study Area varies considerably with
respect to the type and condition of waterfront structures that exist. While a significant
portion of the shoreline is protected by timber and steel bulkheads, riprap revetments, and
block walls, other sections contain only remnants of previous structures in addition to what
now appears to be a natural shoreline.

Level 1 Topside Inspection

RTG completed a Level 1 topside inspection of the existing shoreline along the River and
within the Study Area from about Mean Low Water (MLW) to existing grade. A Level 1
inspection generally does not include cleaning of the structures prior to the inspection. A
Level Il close-up inspection, which did include some spot cleaning of the structures, was
performed by RTG at selected locations as time and budget allowed.

The topside inspection was completed from a small work boat by Mr. David Arpin, P.E. /RTG
and Mr. Greg Coren/RTG. In general, the shoreline along the River was segmented based on
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the existing property limits, and RTG utilized a rating system to grade the condition of the
existing waterfront structures based on a scale from 0 to 9, with 0 being a “Failed Condition,”
and 9 being “Excellent Condition” (Table 1).

The results of the topside inspection are summarized in Table 2, which references site
photographs provided in Appendix C. Each shoreline property that was inspected is identified
in Table 2 based on the current tenant/use; the Map, Block, and Lot number; and its
stationing limits (in reference to the established project baseline) (Figures 2 and 3).

Between Stations 15+00 and 39+00, the project baseline splits in order to follow the east and
west branches of the River around Ball Island. Accordingly, the baseline in these areas are
designated with either an “E” for east or “W” for west (e.g., Sta. W20+00, Sta. E20+00, etc.)
in reference to the branch of the River in which it is located (Figures 2 through 3).

Topographic and Bathymetric Surveys

Concurrent with the shoreline inspection, RTG obtained topographic and bathymetric survey
information within the Study Area. In general, topographic survey information was obtained
from the 2011 FEMA LiDAR Flood Plain Mapping Survey, and bathymetric survey information
was obtained from the 2011 U.S. Army Corps of Engineers (USACE) Shoalest Soundings data.

The above information was supplemented with topographic and bathymetric survey
information collected by RTG using a Leica GS-14 Smart-Antenna Global Positioning System
(GPS) and a TS-06 Plus Total Station. RTG collected this supplemental information along the
shoreline within the Study Area between December 2015 and March 2016.

The survey information collected by RTG showed adequate correlation with the LiDAR and
USACE data. The topographic and bathymetric survey information, utility information, FEMA
flood hazard information, and shoreline inspection data was combined to develop the Site
Plans for the Study Area (Figures 4 through 9).

Flood Evaluation

The flood evaluation included both a coastal flooding analysis and an assessment of future
potential sea-level rise. A summary of this evaluation is presented below.

Coastal Flooding Analysis

In order to confirm the flood climate presented in the 2013 FEMA FIRM Panels, RTG’s Sub
consultant, Whitecap Engineering, LLC (WCE), performed a coastal flooding analysis of the
Study Area (Appendix D). This analysis included a review of published data from past
significant storm events as well as the input received via the DRQ’s discussed above.

In general, the coastal flooding analysis confirmed the conditions provided in the current
FEMA FIRM Panels for the Study Area. The analysis indicates that the Study Area is mostly
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shielded from direct wave impacts, and that the wave energy generated from a 100-year
storm event is mostly dissipated prior to reaching it.

The above is represented in the FEMA FIRM Panels as the location where the VE Zone
diminishes to an AE Zone (Figure 3). Continuing landward from this location, the Study Area is
mostly affected by storm surge, with little wave action beyond the hardened structures that
exist along the shoreline between Chapel Street and Grand Avenue.

While the Study Area’s vulnerability to flooding remains an issue that will need to be
addressed via the implementation of flood protection alternatives as further discussed below,
the confirmation of the estimated flood elevations presented in the FEMA FIRM Panels via the
coastal flooding analysis that was completed provides a high degree of confidence moving
forward into the Alternatives Evaluation Report.

Future Potential Sea-Level Rise

Because the Study Area is mostly affected by storm surge, future potential sea-level rise
could have a significant impact on flood elevations within it. However, there is a great deal of
controversy with respect to the potential causes of and the predicted rate of sea-level rise.

Research by the late Professor Jon C. Boothroyd suggests that sea-level rise, which has
historically averaged about 2 to 3 mm/year, could increase to about 1 to 1.5 cm/year within
the Northeastern United States (Congressional Hazards Caucus Briefing-Washington, DC,
November 2009).

Other researchers, such as the Intergovernmental Panel on Climate Change (IPCC AR5 Working
Group, 2013), have predicted a sea-level rise ranging from about 0.6 to 1.1 cm/year between
now and about 2100. Beyond about 2100, the IPCC predicts the rate will increase to about 0.8
to 1.6 cm/year.

For similar flood proofing projects, RTG has utilized a potential sea-level rise of about 1.5
feet in 50 years. This corresponds to an average sea-level rise of about 0.9 cm/year, which
would be at the lower end of the range predicted by Professor Boothroyd, but about 3 times
higher than the historical average.

Flood Criteria

Based on the coastal flooding analysis and an estimate of future potential sea-level rise, the
minimum recommended flood protection improvements elevations for each property within
the Study Area are summarized in Table 3. The established minimum elevations include the
FEMA 100-year flood elevation, a future potential sea-level rise of 1.5 feet in 50 years, and 1
foot of freeboard (measured either from the flood elevation to the top of a proposed barrier
or to the finish grade/floor elevation of a proposed building).

The minimum recommended flood protection improvements elevations shown in Table 3
should be considered preliminary and may vary. The final recommended elevations will be
determined following the City’s review of this DFM, and will take into consideration such
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things as constructability (e.g., the feasibility of raising grade or constructing a flood proofing
barrier to the desired elevation), the City’s desired design-life time horizon (e.g., 50 or 100
years), cost, risk, and other factors that are beyond the scope of this DFM.

Flood Management Approaches

As presented in the Mill River District Planning Study (Utile, Inc. and Ninigret Partners, June
2013), three (3) Management Approaches were recommended in order to address the the
Study Area’s vulnerability to flooding and promote the redevelopment of existing
underutilized and/or abandoned properties. These Management Approaches include (1)
Natural Attenuation, (2) Paired Capacity Investment, and (3) Intensive Infrastructure
Investment. A brief summary of each Management Approach is presented below, including
feasible flood protection alternatives that take into consideration the flood criteria
summarized in Table 3. Each of these alternatives will be discussed in more detail within the
Alternatives Evaluation Report, following the City’s review of the DFM.

Natural Attenuation

The Natural Attenuation Management Approach involves minimum intervention with respect
to flood protection. Under this approach, the existing waterfront properties would be allowed
to flood during severe storm events. It is expected that this flooding, in combination with the
associated financial burdens (e.g., making repairs, obtaining flood insurance), would
discourage business owners from staying in the Study Area. As a result, ecological succession
would be expected to occur over a period of time.

Ecological succession and “seeding” of these sites is considered to be a low-cost flood
protection alternative to help protect properties located at the outer limits of the existing
FEMA flood zones. This is because the growth and establishment of vegetation is considered to
be an effective means of limiting the effects of erosion caused by storm surge and continuous
river flow. However, this Management Approach by itself would do little to encourage
redevelopment within the Study Area. Potential properties that could be evaluated in the
Alternatives Evaluation Report under this approach are shown in Figure 10.

Paired Capacity Investment

The Paired Capacity Investment Management Approach involves targeting and protecting
specific properties within the Study Area based on their potential value and projected
performance. Flood protection alternatives would either stabilize the existing shoreline;
elevate proposed buildings above the flood elevation; cut-off flood waters/storm surge via
the construction of hardened shoreline structures; and/or wet-proof/dry-proof existing and
new buildings to resist the loading associated with flooding and minimize the potential for
damage. Potential properties that could be evaluated in the Alternatives Evaluation Report
under this approach are shown in Figure 11.
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Intensive Infrastructure Investment

The Intensive Infrastructure Investment Management Approach involves implementing
improvements similar to those described under the Paired Capacity management approach,
but on a Study Area wide scale. Accordingly, these improvements would cut-off flood
waters/storm surge from entering the Study Area and/or surrounding areas via the
construction of large-scale hardened shoreline structures (e.g., flood gates). Potential
properties that could be evaluated in the Alternatives Evaluation Report under this approach
are shown in Figure 12.

Additional Considerations

We understand that the City wishes to help create jobs, stimulate private sector investment,
and create additional tax base within the Study Area. In addition to the Flood Management
Approaches presented in Figures 10 through 12, which could be implemented to help make
properties within the Study Area more attractive for redevelopment, we recommend that the
City consider developing Study Area wide uniform development regulations and a site
readiness program in order to streamline the permitting process and create pad ready
building sites. This could include obtaining the necessary Federal (e.g., USACE, FEMA), State
(e.g., CTDEEP), and City permits ahead of time, which would remove some of the uncertainty
in the redevelopment process, making selected sites more attractive to potential
buyers/developers.

Moving Forward

We look forward to meeting with the City to discuss the DFM and agree on a course of action
for preparing the Alternatives Evaluation Report. In the meantime, if you should have any
guestions prior to our meeting, please do not hesitate to contact us.

R:\Projects\15103.00 - New Haven Mill River District Shoreline Analysis\REPORTS\DFM jbr2.doc
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TABLE 1
General Condition Rating for Evaluating Waterfront Structures
Mill River District Shoreline Analysis
City of New Haven, CT

Definition Description
9 EXCELLENT CONDITION Like new
8 VERY GOOD CONDITION No problems noted
7 GOOD CONDITION Some minor problems
6 SATISFACTORY CONDITION Component shows some minor deterioration

Component is structurally sound but may have minor section loss, hairline

5 FAIR CONDITION . L -
cracking, or superficial spalling

4 POOR CONDITION Component has up to 25% section loss or cracks up to 1/16” in width

3 SERIOUS CONDITION Component has up to 50% section loss or cracks up to 1/8” in width

0 i 147 5 :

2 CRITICAL CONDITION Component has up to 75% section loss or cracks up to ¥2” in width, rebar
exposed and corroded

1 IMMINENT FAILURE CONDITION Cpmponent has deteriorated such that obvious signs of movement are
visible

0 FAILED CONDITION Component has failed, broken, or is missing
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Property
(Map, Block,

Lot)*

Approximate
Shoreline
Stationing Limits

(Approx. Length)'2

Existing
Shoreline
Description

TABLE 2

Waterfront Structure Rating
Mill River District Shoreline Analysis
City of New Haven, CT

General
Condition

Rating®

Chapel Street South

()
S =\egetation located i diately landward of ri .
2| criscuolo Park 0+00 - 10+10 Dumped Riprap egetation located immedia gy andwar 0. 'rlprap
n 5.5 «Concrete stub wall at toe of riprap slope, visible at MLW.
< | (175, 607, 1) (1,010 If) Slope . . . s
= «Riprap relatively consistent with little to no bare areas observed (Photo No. 1).
Natural
York Hill T
o Ro(c)li Qularr re(l:[; 0+00 - 10+10 Shoreline with NA «Dumped rubble is not consistent.
2 78 547y 2) ’ (1,010 If) Scattered «Evidence of erosion (e.g., exposed roots, downed vegetation) observed (Photo No. 2).
w
= ’ ’ Dumped Rubble
(]
= Utility Pole 9+18 - 9+60 Steel Sheet Pile 50 «Section loss around MLW observed (Photo No. 3).
(NA) (170 If) Bulkhead ’ «Discrete areas of total section loss with exposed retained soil.
Chapel Street =Steel girder turn bridge with concrete abutments and center pier (bridge rotates from
o pe 10+10 - 10+63 Concrete girder turn bridge wi ou pier (bridg
= Bridge 6.0 center pier) with stone masonry foundations (Photo No. 4).
2 (53 1f) Abutments . A .
o (NA) «Timber fender system exists along abutments and center pier.
(&) - -
5 Chapel Street 10410 Stone Masonry Sgpports C'ha'pel Street beyond the bridge on b(?th eaﬁt and west sides (Photo No. 5).
.02: Seawall (185 If) seawall 5.5 «Missing pointing along base of seawall (may be intentional to promote equal water
(NA) elevations behind and in front of seawall).
Chapel Street to Grand Avenue
«Natural sloped shoreline exists below the pier.
299 Chapel St 10+63 - 13+10 Fixed Timber 0.0 *Pier deck appears to have detached from support piles resulting in an irregular deck
(174, 709, 1) (247 1If) Pier ’ surface (Photo No. 6).
=40-foot-long section of pier deck has collapsed into the river.
Saltonstall Ave 13410 - 13465 Failed Stone/ -20—f0(_)t—long section has c.ol'lapsed int9 the river (Photo No. 7).
(NA) (55 If) Concrete 0.0 - 1.0 |*Remainder of seawall exhibits some signs of settlement.
Masonry Seawall «Small fixed timber pier exists approx. 10 feet offshore from seawall.
Hillard Bloom =Southern end of seawall has collapsed with a sloping natural shoreline behind (Photo
Harc 13+65 - E15+44 | Stone Masonry u W psedwi ping natu : ind (
Shellfish, Inc. 79 19 seawall 0.0 - 4.0 [No. 8).
(174, 717, 1) *Remainder of seawall appears to be in satisfactory condition (Photo No. 9).
New NREB #3 Timber fender and floating dock exist seaward of bulkhead along most of its length.
Cor E15+44 - E17+56 | Steel Sheet Pile 45 eLateral support of bulkhead provided by seaward mounted steel double channel wale
w74 71”% 5 (12 If) Bulkhead > land tie-backs.
’ ’ =Up to 25% section loss in wale and bulkhead around MLW (Photo No. 10).
% eLateral support of bulkhead provided by landward mounted steel double channel wale
& and tie-backs.
2 Gateway =50% and greater section loss in wale and bulkhead around MLW with exposed retained
& | Terminal & 0&G| E17+56 - E22+19 | Steel Sheet Pile \ g P
South (463 1f) Bulkhead 0.0 - 3.0 |soil (Photo No. 11).
(174, 729, 1) «Pockets of settlement behind the bulkhead (Photo No. 12).
’ ’ «Approx. 50-foot-long section of bulkhead has collapsed seaward into the river (Photo
No. 13).
Gateway . . . .
Terminal & 0&G| E22+19 - E23+88 Failed Tlmber Bulkhead hafs collapsed seaward into the river (Photo No. 14).. _
North (169 1f) Sheet Pile 0.0 «Retained soil has been completely eroded and natural shoreline has developed with
(174, 729, 1) Bulkhead some dumped riprap observed at its top.
Powerhouse Failed . .
_ E23+88 - E25+83 «Seawall has collapsed seaward into the river (Photo No. 15).
Building South (195 If) Concrete/ Stone 0.0 *Retained soil has been eroded and natural shoreline slope has developed
(174, 736, 1) Masonry Seawall P ped.
P h . .
(.Jw.er ouse E25+83 - E28+22 | Stone Masonry =Remnants of timber fender piles.
Building North 6.0 . - .
(239 1) Seawall «Some well established vegetation growing landward of seawall.
(174, 736, 1)
-(% Enalish Station E18+00 - E28+22 & Steel «Bulkhead varies in composition from cantilevered sheet & king piles to sheet piles
= (1799 567, 8.01) W17+50 - W32+43 | Sheet/King Pile | 6.0 - 7.0 |laterally supported by drilled anchors or tie-backs (Photo No. 16).
g R (2,540 If) Bulkhead «Historic bulkhead exists just landward of bulkhead in some areas (Photo No. 17).
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Mill River District Shoreline Analysis
City of New Haven, CT
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<Remnants of what appears to have been a fixed timber pier exist immediately
Gatewa seaward of seawall (Photo No. 18).
Termina): 10+63 - W21+80 | Stone Masonry 0.0-6.0 «Seawall appears to be bearing on pile supported timber decking at about MLW (Photo
(178, 557, 1) (1,050 If) Seawall ’ " INo. 19).
’ ’ =Some steel sheet piles exist along the outside corner of the lot immediately seaward
° of a section of collapsed seawall.
S Natural
& | Former Simkins | W21+80 - W26+36 Shoreline & 50 «Dumped riprap located at the top of natural shoreline slope (Photo No. 20).
g (179, 567, 1.1) (495 If) some Dumped ’ <Remnants of a timber bulkhead exist in some areas.
Riprap
UL Grand =Steel channel cap located along entire length of bulkhead.
. *Bulkhead is comprised of Z- and flat-sheet piles (Photo Nos. 21 & 22).
Avenue | W26+36 - W32+43 | Steel Sheet Pile ! 1S comprt piles ( - 21 & 22)
. 5.0 - 6.0 |eLateral support anchor system was not observed (assumed interior).
Substation (6+28 If) Bulkhead L . . . o .
(179, 567, 8) <Delaminating protective coating and heavy section loss in discrete locations around
’ ’ MLW (Photo No. 22).
East Grand 08422 - £28+85 Concrete «Bridge consists of concrete abutments supporting concrete girders, decking, and
Avenue Bridge 63 17) Abutments & 6.0 parapet (Photo No. 23).
(NA) Riprap «Dumped riprap exists along both abutments.
. East Grand
?, Avenue Bridge E28+22 Stone Masonry 6.0 *Supports Grand Avenue beyond the bridge to the west (Photo No. 24).
8 Seawall (54 If) Seawall :
e (NA)
.QZ: «Bridge consists of concrete abutments supporting concrete girders, decking, and
West Gra.nd W32+43 - W33406 Concrete parapet (Photo No.'25).
Avenue Bridge 63 17) Abutments & 6.0 «Dumped riprap exists along both abutments.
(NA) Riprap «A steel truss bridge supporting a utility line exists immediately north of the bridge and
is supported by stone masonry abutments.
Grand Avenue to Railroad Crossing
Grand Paint E28+85 - E32+86 Natural NA «Shoreline is vegetated along MHW.
(180, 749, 22) (495 If) Shoreline «Scattered dumped rubble observed at discrete locations.
Clay Street E32+86 - E33+21 [Concrete Utility .
6.0 *Headwall for a municipal storm sewer outfall.
(NA) (52 If) Headwall W unictp wer ou
o | Radiall South E33+27 - 39+78 Natural
I} NA «Shoreline i tated al MHW (Photo No. 26).
2| _(s80, 764, 3) (544 If) Shoreline oreline 1s vegetated along (Photo No. 26)
2 «Shoreline i tated al MHW.
2 | Radiall North | 39+78 - 42+78 Natural oreliné Is vegetated aong _ .
w . NA <Remnants of what appears to have been a timber bulkhead exist (Photo No. 27).
(180, 764, 3) (290 If) Shoreline . . .
«Evidence of erosion (e.g., exposed roots, downed vegetation) observed.
=Shoreline is vegetated along MHW.
Vacant Lot 42+78 - 44+68 Natural ine Is veg 9 . .
. NA =Remnants of what appears to have been a timber bulkhead exist.
(181, 772, 5.01) (260 If) Shoreline . . A
<Evidence of erosion (e.g., exposed roots, downed vegetation) observed.
«Shoreline is vegetated along MHW (Photo No. 28).
McVac East 28485 - E36491 Natural *Remnants of What_ ap.pears to have been a timber shefet pile wall exist in one area.
. NA =Large boulders exist in one small length of the shoreline.
(180, 585, 1-2) (738 If) Shoreline . . .
- «Evidence of erosion (e.g., exposed roots, downed vegetation) was observed along the
‘_j northern shoreline of the island.
3 «Shoreline is vegetated along MHW (Photo No. 29).
[aa] - . .
McVac West W33406 - W38+10 Natural Remnants of what appea_rs to hfive been a stom'e masonry seawa_ll exist in one area.
. NA <Dumped rubble (e.g., brick) exists along a portion of the shoreline.
(180, 585, 2) (505 If) Shoreline . . .
«Evidence of erosion (e.g., exposed fence post foundations, exposed roots, downed
vegetation) was observed along the entire length of the shoreline.
Former St. W33+06 - W35+43 | Timber sheet -Dur_nped riprap exists along th(? toe of the bulkhead (Photo No. 30).
© | Gobain South (187 1f) Pile Bulkhead 4.5 «A timber fender system exists immediately seaward of bulkhead.
;79) (180, 585, 3) «Some gaps observed between the timber sheet piles.
- - - -
@ Form_er SF. W35+43 - W37+47 | Timber Sheet Dur_nped riprap exists along thg toe of the bulkhead.
= Gobain Mid 204 1f) pile Bulkhead 4.5 *A timber fender system exists immediately seaward of bulkhead.
(180, 585, 8) =Some gaps observed between the timber sheet piles.
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Mill River District Shoreline Analysis
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1. Refer to Figures 2 through 9 for additional information.
2. Between Sta. 15+00 and 39+00, the project baseline splits in order to follow the east (E) and west (W) branches of the River around Ball Island.
3. Refer to Table 1 for a description of the ratings.

Notes:
1. Interpretations summarized in this Table are based on limited visual inspections that reflect conditions only at the time of the inspections. Time may alter
the conditions observed up to and prior to any planned repairs/improvements. If significant variations become apparent prior to any planned
repairs/improvements, the adequacy of the information contained herein should be reviewed.

2. The inspection results presented in this Table were prepared in accordance with generally accepted civil engineering practice as an aid to evaluate the
condition of the shoreline within the District and develop repair/improvement alternatives, including estimated costs. No other warranties, either express or
implied, are made. Interpretations contained herein were based on the applicable standards of the consulting profession at the time and the place this

report was prepared.

Former St. =Shoreline is vegetated along MHW (Photo No. 31).
. W37+47 - 42+36 Natural =Dumped rubble exists along discrete portions of the shoreline.
o | Gobain North . NA B . .
S| @so, 585, 9) (488 If) Shoreline -Ev_ldence of erosion (e.g.,_ exposed roots, downed vegetation) was observed along the
5 entire length of the shoreline.
g «Shoreline is vegetated along MHW.
= | Rail Corridor 42+36 - 44+68 Natural NA «Dumped rubble exists along discrete portions of the shoreline.
(NA) (175 1f) Shoreline <Evidence of erosion (e.g., exposed roots, downed vegetation) was observed along the
entire length of the shoreline.
Timber «Evidence of erosion along the base of abutments was observed (Photo No. 32).
Abandoned Rail «Displacement of timbers in west abutment with loss of retained soil was observed
=y . 44+68 - 45+41 |Abutments/Ston
= Bridge 7219 e Mason 1.0 - 2.0 [(Photo No. 33).
§ (NA) ry =Heavy vegetation behind/through the stone masonry seawall was observed along with
; Seawall displacement of some stones (Photo No. 34).
.QZ: Actl\{e Rail 45441 - 46452 Concrete *Two (2) concr_ete arches span over the river and are supported by concrete abutments
Bridge (108 1f) Abutments 3.0 - 4.0 |and a center pier.
(NA) ~Heavy spalling was observed along the abutments (Photo No. 35).
Railroad Crossing to Interstate 91
=The embankment was observed to be relatively steep (i.e., about 1V:1H) (Photo No.
Rail Corridor 46+52 - 50+00 Earthen 30 36).
® (NA) (316 If) Embankment ’ =Evidence of erosion along the base of the slope was observed (e.g., leaning telephone
;55) poles, exposed roots, downed vegetation).
+ | Billboard Sign 50+00 - 50+20 Natural
8 (181, 598, 6) 68 1f) shoreline NA «Some dumped rubble observed.
470 James St. 50+84 - 57+62 Natural NA =Evidence of erosion along the base of the slope was observed (e.g., exposed roots,
(181, 603, 11) (708 If) Shoreline downed vegetation) (Photo No. 37).
EIizabc_ath 46452 - 47452 Natural -Th_e shoreline w§s observed to be relatively steep (i.e., about 1V:1H) (Photo No. 38).
Browning (159 1f) Shoreline NA =Evidence of erc_)smn along the base of the slope was observed (e.g., exposed roots,
(181, 589, 2-4) downed vegetation).
© HiIIc.rest 47452 - 50420 Natural -Thg shoreline wa}s observed to be relatively steep (i.e., about 1V:1H) (Photo No. 38).
S | Properties, LLC . NA =Evidence of erosion along the base of the slope was observed (e.g., exposed roots,
S (246 If) Shoreline .
o (181, 589, 1) downed vegetation).
g Ptﬂourigrptli:s 50+84 - 53+93 Natural NA «Evidence of erosion along the base of the slope was observed (e.g., exposed roots,
(181, 603, 1-6) (3321f) Shoreline downed vegetation).
Interstate 91 53493 - 57+62 Dumped Riprap 6.0 =Some vegetation observed.
(NA) (283 If) *Riprap is relatively consistent with little to no bare areas observed (Photo No. 39).
=y *Bridge consists of concrete girders, decking, and parapets supported by concrete
'g Humphr_ey 50420 - 50484 Stone Masonry abutment§ and pifers with ston_e masorn.'y fou'ndat'ions (P'hoto No. 40). _ _
& | Street Bridge 65 1f) Abutments 5.0 «A steel girder bridge supporting a utility exists immediately north of the bridge and is
‘q‘>; (NA) supported by concrete abutments and steel piers with stone masonry foundations.
x «Missing pointing and stones was observed in all of the stone masonry foundations.
Footnotes:
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TABLE 3
Flood Criteria
Mill River District Shoreline Analysis
City of New Haven, CT

Minimum
Property Approxma_te . Existing Top of Shoreline/ FEMA 100-Year Flood Future Potential Sea- Recommende_:d Flood
Shoreline Stationing : : ; . Protection
(Map, Block, L Shoreline Shoreline Structure Elevation Level Rise
Lot)* Limits Description Elevation (feet) (feet)® (feet)” Improvements
(Approx. Length)™? Elevations
(feet)®
Chapel Street South
<
o - -
< | Criscuolo Park 0+00 - 10+10 Dumped Riprap
w
= | (175, 607, 1) (1,010 If) Slope 6.0 12.0 15 15.0
&
York Hill Trap Natural Shoreline
+00 - 10+
g Rock Quarry Co. 0 (200130”)10 with Scattered 10.0 12.0 1.5 15.0
& | (178,547, 2) ’ Dumped Rubble
=
8| utility Pole 9+18 - 9+60 Steel Sheet Pile
= (NA) (70 Iy Bulkhead 8.5 13.0 1.5 16.0
=y Chape.I Street 10+10 - 10+63 Concrete 6
= Bridge 53 1f) Abutments 13.0 13.0 1.5 17.0
< (NA)
s}
~ | Chapel Street
[ 10+10 Stone Masonry 5
>
2 Seawall (185 If) Seawall 13.0 13.0 1.5 17.0

(NA)

Chapel Street to Grand Avenue

299 Chapel St 10+63 - 13+10 Fixed Timber
(174, 709, 1) (247 If) Pier 6.0 12.0 1.5 15.0
Failed Stone/
Saltor(];';a)ll Ave 13+1(:5- Ii;’ +65 Concrete 4.0 12.0 1.5 15.0
Masonry Seawall
Hillard Bloom
+65 - +
shellfish, Inc. | ?579%‘)5 44 Stors'ia'\cf:ﬁ”ry 6.0 12.0 15 15.0
(174, 717, 1)
New NRB #3 E15+44 - E17+56 Steel Sheet Pile
Corp. @12 1f) Bulkhead 6.5 12.0 1.5 15.0
(174, 717, 8)
ot
% Gateway
+ | Terminal & O&G| E17+56 - E22+19 | Steel Sheet Pile
& South (463 If) Bulkhead 8.0 12.0 15 15.0
(174, 729, 1)
Gateway . .
. Failed Timber
+19 - +
Terminal & 0&G|  E22+19 - E23+88 Sheet Pile 5.0 12.0 1.5 15.0
North (169 If) Bulkhead
(174, 729, 1)
Powerhouse Failed Concrete/
+88 - +
Building South E23 ?1895 IIEf2)5 8 Stone Masonry 5.5 12.0 1.5 15.0
(174, 736, 1) Seawall
Powerhouse
+83 - +
Building North | 2> (82339 sz)g 22 SIOrS'Za'\c\?:’ﬁnry 45 12.0 15 15.0
(174, 736, 1)
e}
= E18+00 - E28+22 &
S . . .
Z English Station WL7450 - W32443 Ste_el Sheet/King 75 12.0 15 15.0
= | (179,567, 8.01) Pile Bulkhead
= (2,540 If)
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TABLE 3
Flood Criteria
Mill River District Shoreline Analysis
City of New Haven, CT

Minimum
Property Approxma_te . Existing Top of Shoreline/ FEMA 100-Year Flood Future Potential Sea- Recommendgd Flood
Shoreline Stationing : : ; . Protection
(Map, Block, . Shoreline Shoreline Structure Elevation Level Rise
Lot)* Limits Description Elevation (feet) (feet)® (feet)” Improvements
(Approx. Length)™? Elevations
(feet)®
Gateway 10+63 - W21+80 | Stone Masonr
Terminal (1,050 If) seawall y 45-7.5 12.0 1.5 15.0
(178, 557, 1) ’
o S Natural Shoreline
S | Former Simkins | W21+80 - W26+36
<
% | (179, 567, 1.1) (495 1f) & somg Dumped 5.0 12.0 1.5 15.0
2 Riprap
= UL Grand
Avenue W26+36 - W32+43 | Steel Sheet Pile
Substation (6+28 If) Bulkhead 9.0 12.0 1.5 15.0
(179, 567, 8)
East Grand Concrete
+22 - +
Avenue Bridge E28+22 - E28+85 Abutments & 11.0 12.0 1.5 15.0
(63 If) .
> (NA) Riprap
£ | East Grand
w
© | Avenue Bridge E28+22 Stone Masonry
g Seawall (54 If) Seawall 11.0 12.0 1.5 15.0
2 (NA)
West Grand Concrete
+43 - +
Avenue Bridge w32 123 I\;\)/33 06 Abutments & 7.5 12.0 1.5 15.0
(NA) Riprap

Grand Avenue to Railroad Crossing

Grand Paint E28+85 - E32+86
Natural Shoreli 6.0 12.0 1.5 15.0
(180, 749, 22) (495 If) atural shorefine
Clay Street E32+86 - E33+21 Concrete
5.0 12.0 1.5 15.0
o (NA) (52 If) Headwall
o "
= Radiall South E33+27 - 39+78
] Natural Shoreli 6.0 12.0 1.5 15.0
% |_(180, 764, 3) (544 If) aturaf shorefine
w | Radiall North 39+78 - 42+78
Natural Shoreline 6.0 12.0 1.5 15.0
(180, 764, 3) (290 1f) . :
Vacant Lot 42+78 - 44+68
Natural Shoreli 8.0 12.0 1.5 15.0
(181, 772, 5.01) (260 If) atural shorefine
o | McVac East E28+85 - E36+91
= Natural Shoreline 5.0 12.0 1.5 15.0
g (180, 585, 1-2) (738 If)
3
om
McVac West W33+06 - W38+10
Natural Shoreline 8.0 12.0 1.5 15.0
(180, 585, 2) (505 If) . :
Former St. .
@ | Gobain South W33+(012; \|/¥)35+43 ;i'lrszeJ”f:ee:; 5.0 12.0 1.5 15.0
S| (180, 585, 3)
i Former St. .
(] -
2| Gobain Mid W35+f23£) . \|’¥)37+47 ;i'lrszeJ”f::Z; 5.0 12.0 15 15.0
(180, 585, 8)
Former St.
o . W37+47 - 42+36 .
S Gobain North (488 1f) Natural Shoreline 4.0-6.0 12.0 1.5 15.0
& | (180, 585, 9)
3| Rail Corrid 42+36 - 44+68
=| ™ (N(X)” or ws 1 Natural Shoreline 5.0 12.0 15 15.0
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TABLE 3

Flood Criteria
Mill River District Shoreline Analysis
City of New Haven, CT

Minimum
Property Approxma_te . Existing Top of Shoreline/ FEMA 100-Year Flood Future Potential Sea- Recommende_:d Flood
Shoreline Stationing : : ; . Protection
(Map, Block, . Shoreline Shoreline Structure Elevation Level Rise
Lot)* Limits Description Elevation (feet) (feet)® (feet)” Improvements
(Approx. Length)™? Elevations
(feet)®
Abandoned Rail Timber
= +68 - 45+
= Bridge 4 ?32 Iif 4 Abutments/Stone 14.0 12.0 1.5 15.0
8 (NA) Masonry Seawall
(@]
@ Active Rail
= +41 - 46+
£ Bridge 4 ?110 ; ‘;’f) 52 A(;(:;rcnrz;‘]is 19.0 12.0 1.5 15.0
(NA)
Railroad Crossing to Interstate 91
Rail Corridor 46+52 - 50+00 Earthen
o (NA) (316 If) Embankment 18.0 9.0 1.5 12.0
o - .
< | Billboard Sign 50+00 - 50+20 .
w
% (181, 598, 6) 68 1f) Natural Shoreline 5.0 9.0 1.5 12.0
w
470 James St. 50+84 - 57+62 .
(181, 603, 11) (708 1If) Natural Shoreline 10.0 9.0 1.5 12.0
Elizabeth
+52 - 47+
Browning 46 (51259 TZ) 52 Natural Shoreline 12.0 - 19.0 9.0 1.5 12.0
(181, 589, 2-4)
Hillcrest
o +52 - 50+
S | Properties, LLC 4 (52246 ?]9) 20 Natural Shoreline 8.0 - 10.0 9.0 1.5 12.0
21 (@s1, 589, 1)
3 Multiple
+84 - 53+
= Properties %0 2?32 ??) % Natural Shoreline 5.0-7.0 9.0 1.5 12.0
(181, 603, 1-6)
Interstate 91 53+93 - 57+62 .
(NA) (283 If) Dumped Riprap 5.0 9.0 1.5 12.0
(=)
=
2 Humphrey
+20 - 50+
S| street Bridge 50+20 - 50+84 | Stone Masonry 14.5 9.0 15 12.0
N (65 If) Abutments
) (NA)
2
Footnotes:

Note:

1. Refer to Figures 2 through 9 for additional information.
2. Between Sta. 15+00 and 39+00, the project baseline splits in order to follow the east (E) and west (W) branches of the River around Ball Island.
3. Flood elevations were taken from the FEMA FIRM Panels for the District.
4. A future potential sea-level rise of 1.5 feet in 50 years has been assumed and may vary.
5. The recommended minimum flood protection improvements elevation is the sum of the FEMA 100-year base flood elevation, the future potential sea-
level rise, and a recommended freeboard of 1 foot (rounded to the nearest foot) (assumed conservative for those sites where grade may be raised).

6. Includes wave runup in accordance with the WCE Coastal Flooding Analysis.

1. All of the elevations provided are in reference to NAVD 88 unless noted otherwise.
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Natural Attenuation |

| Ecological Succession

: e Essentially the "do nothing” approach.

e Properties located along the shoreline

within the District would be left as is and
flooding and associated damage would be
allowed to continue.

Footnote:

1. Final property selection will be

determined following the City’s
review of the Design Flood
Memorandum.

Seeding Sites

Demolish  existing structures and
pavement located within selected sites.

Develop the sites with new vegetation |
and access/walking trails.

Flooding and associated damage would |
continue to occur, but with less |
potential for scour on the subject

property.

Potential properties that could be
evaluated in the Alternatives
Evaluation Report':

i « Former Simkins
i o Former St. Gobain

RT Group, Inc.
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1.

Paired Capacity Investment

Shoreline Stabilization

. Install new shoreline stabilization
|  improvements (e.q.,
articulating concrete block, etc.).

This alternative would help prevent
future erosion of properties with
existing natural shoreline.

This alternative by itself (i.e., without
ancillary improvements) would be most

effective for properties with their |
developments located outside of the |

100-year flood zone.

Potential properties that could be
evaluated in the Alternatives Evaluation
Report':

r e Properties located north of the Rail

Corridor, for example:
o 470 James Street

o West shoreline north of the !

Railroad Crossing

Footnote:

Final property selection will be

determined following the City’s
review of the Design Flood
Memorandum.

riprap,

® & o o o o o o

Raise Grade

Raise grade within the
property limits to a suitable elevation
above the design flood elevation.

Install new shoreline stabilization
improvements (e.q., riprap,
articulating concrete block, etc.) to

prevent future erosion and/or new i}
shoreline structures to allow grade to i

be raised.

Following construction, new structures
could be built in the area above the
design flood elevation and

selected |F

subsequently with less stringent flood }}

requirements.

This alternative is not considered

feasible for properties wishing to if

maintain their existing structures.

Potential properties that could be

evaluated in the Alternatives Evaluation

Report':

299 Chapel Street

Hillard Bloom Shellfish

New NRB #3

Gateway Terminal & 0&G (East)
English Station

Gateway Terminal (West)
Former Simkins

Former St. Gobain

| Flood Proofing Barrier

Construct a flood proofing barrier (e.g., '
riprap berm, sheet pile wall, concrete

wall, etc.) with its top located at a {§
suitable elevation above the design flood i}

elevation.

Install the barrier along the outside |f
perimeter of the selected property where 1§

it is located within a 100-year flood zone.

Install new  shoreline
improvements (e.g., riprap, articulating }

concrete block, etc.): along the existing {f

shoreline to prevent future erosion.

This alternative would be ideal for {f
properties wishing to maintain their {§
existing structures, but would also allow i
the construction of new structures with ||

less stringent flood requirements.

p—

| Potential properties that could be evaluated

in the Alternatives Evaluation Report':

Powerhouse Building

UL Grand Ave Substation

Grand Paint

Radiall (North & South)

Vacant Property north of Radiall
McVac Ecotab

Ancillary Development:

be required for these alternatives in order to accept
storm surge diverted by the improvements in an effort

:
% The lowering of nearby properties along the River may '
!
f
g
}

to prevent additional flooding downstream.

stabilization

“Wet-Proof” Development

Proposed site developments within the 1§
selected property would consist of new i&

multi-level “wet-proof” structures.

The first floor of these structures would
be designed to allow flooding up to
suitable elevation above the design flood
elevation and would withstand the
associated loading. The floor(s) above the
first floor would be designed as normal.
Additional work may include the
installation of shoreline stabilization
structures (e.g., riprap, articulating
concrete block, etc.) to prevent future |
erosion.

Potential properties that could be evaluated i

in the Alternatives Evaluation Report’:

299 Chapel Street

Hillard Bloom Shellfish

New NRB #3

Gateway Terminal & 0&G (East)
English Station

Gateway Terminal (West)
Former Simkins

Former St. Gobain

McVac Ecotab

Vacant Property north of Radiall

“Dry-Proof” Development |

Proposed site developments within the I8
selected property would consist of new “dry-
proof” structures.

Existing structures would be retrofitted with
“dry-proof” improvements.

These improvements would be designed to
prevent flood waters up a suitable elevation
above the design flood elevation from
entering by sealing their exterior walls and
openings and designing them to withstand the
associated loading.

Additional work may include the installation
of shoreline stabilization structures (e.g.,
riprap, articulating concrete block, etc.) to
prevent future erosion.

Potential properties that could be evaluated in
the Alternatives Evaluation Report':

299 Chapel Street

Hillard Bloom Shellfish

New NRB #3

Gateway Terminal & 0&G (East)
Powerhouse Building

English Station

Gateway Terminal (West)
Former Simkins

Grand Paint

Radiall (North & South)

Vacant Property north of Radiall
McVac Ecotab

| e Former St. Gobain

{ o 67 River Street
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Intensive Infrastructure Investment

Chapel Street Flood
Proofing Barrier

Construct a flood proofing barrier at the southern end of the 7
District along Chapel Street spanning the length of the FEMA :

100-year flood zone in this area.

The top of barrier elevation would be set at a suitable
elevation above the design flood elevation.

During normal conditions, flood gates located within the {f
barrier and across the River would be left open to allow tidal

River flow and boat traffic.

During a significant storm event, the flood gates would be
closed and pumps would be utilized to maintain the effluent
River flow.

This barrier would essentially prevent storm surge from

entering locations north of it and any existing or new |
developments in this area would be protected from flooding |}

during significant storm events.

Footnote:

1. Final property selection will be
determined following the City’s
review of the Design Flood
Memorandum.

Flood Proofing Bcf:rrier along the l
banks of the Mill River ]

| * Install a flood proofing barrier (e.q., riprap berm, sheet pile

wall, concrete wall, etc.) along the outer banks of the River |
with its top at a suitable elevation above the design flood !

elevation.

Areas located within the barrier would be subject to flooding
during significant storm events and would eventually be i

converted to parks and recreatjonal areas.

Areas located outside of the barrier would be protected from ||

flooding during significant 'storm events and could be
considered for redevelopment.:

!
!
!
!
!

:

§e Grand Paint, Radiall (North & South), and the Vacant Property ||

Flood Proofing Barrier along |}
l Groups of Properties

e Install a ‘ﬂood proofing barrier (e.g., riprap berm, sheet pile |

wall, concrete wall, etc.) along the bank of the River along a |}
selected number of adjacent properties with its top at a ||
suitable elevation above the design flood elevation.

The barrier would protect the selected properties and

properties located further inland from flooding during {E

significant storm events.

Potential properties that could be evaluated in the Alternatives i
Evaluation Report': {5

!

|  north of Radiall

T 401 438 3100
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Appendix A
Data Request Questionnaires



67 River Street, LLC March 8, 2016
67 Mill River Street, New Haven

Data Request Questionnaire
Mill River District Shoreline Analysis

1. What type of facility is located at the Subject Property, what is the subject
property’s primary function, and how many people does it employ?

Mony ‘€0\¢+Uh\j
Z- 1‘3 l'\'t ,,:> roduc Jion o Q ~eocchiae Jpart
\

2. What structures currently exist at the Subject Property and what are their
approximate ages?

Sﬁle A—S—(‘c’w\é 1 Xave &OOO &9 \F1 Eﬁd\/ﬁ{OQIT jShny
Or\m\f\cf\& b@t\‘/d' ’\Q /9/7

3. Has the Subject Property ever been flooded during past storm events? If yes,
please identify the subject storm(s) and the flood impact (i.e., horizontal and
vertical extent of flooding).

O‘r\\q up~\\o |>6-"')\lr\q ‘OT (DQ'\:\(% gOJ\Q\ )
\r‘\e,v’t" |r\4\0 Yhwe b\JLlA(\'\g.
J

4. What type of waterfront currently exists at the Subject Property (e.g., stone
revetment, sheet pile bulkhead, natural shoreline, etc.)?

/\}Co\'juf‘o._,\ uS }'\or‘(’, ' |i /\Q
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67 River Street, LLC March 8, 2016
67 Mill River Street, New Haven

5.

Does the facility located at the Subject Property require its waterfront access
to maintain functionality? If yes, what is the minimum water depth required to
accommodate vessels accessing the Subject Property?

Co f“re«\\\/\/ There i< va \/efsge,[s e ¢SS Nj

-~

WNAD o:«\\‘h'—'—éc o J\'\T

Do active or abandoned subsurface utilities (e.g., electric, sewer, sanitary,
water) or outfalls draining into the river exist within the Subject Property? If
yes, please provide the utility type, size, and location.

/\)O+ ‘o \;"V\7 k‘novg} \eAﬁfp

Have any improvements projects been completed at the Subject Property (e.g.,
structures, drainage improvements, etc.)? If yes, please provide a description
and/or plans that depict the improvements (we can make arrangements to pick
up, copy, and return the original plans).

MNo.

Have any types of investigative programs been conducted at the Subject
Property (e.g., soil borings, topographic survey/site mapping, soil remediation,
etc.)? If yes, please provide a description and/or the investigation program data
(we can make arrangements to pick up, copy, and return the original data).

C Sc‘pr«f‘t‘/je L ron e ov\ S l'\e ASSCSSW\Q(%'}S
J
/19 ?} Zotz
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67 River Street, LLC March 8, 2016

67 Mill River Street, New Haven

9. Do you know of any site plans that exist for the Subject Property (e.g., utility
plans, topographic plans, etc.)? If yes, please provide the plans (we can make
arrangements to pick up, copy, and return the original plans).

Mo,

10.For further questions on the Subject Property, please provide the name,
telephone number, and email address of the appropriate contact person(s).

go3-865-5/60

"ol indudltiesE c <. com

Please complete and return by Friday April, 8, 2016.
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Elizabeth B. Browning & Association March 8, 2016
21, 27, & 29 Mill River Street, New Haven

Data Request Questionnaire
Mill River District Shoreline Analysis

1. What type of facility is located at the Subject Property, what is the subject
property’s primary function, and how many people does it employ?

e 2V v e tarage | wWav sl P 5“')"0.0\( Fc\ci\”\{ Co Wi wie "(,“'a“\,{ 'Z.DV\LJ
Nt A 1 =] l ‘

21 1e vy \owe
[]

w 2% Vs a S;‘ﬂf}\f me‘; ) Yo e (leu\f\‘a\ e DV f‘w

W;gc Pve er’\”‘.!f) ‘ da v{\u*’ e\m@\b ‘ '

2. What structures currently exist at the Siject
approximate ages?

0\\“\,{ D vl ¢

Property and what are their

* 2y - uas 0"';0;\.“%“\!‘ & wo \'\\'c‘pe\! Wiy ?ﬁ‘.e;\\‘lf\\‘l nowl
Cow Jev l?A l‘ﬁ\;-’\) O qQevaqee . l,\J ()\/L"I \‘f.\-\a‘) . SL\)I’@(_}"( (1;“({;\\"'\, “OVev 130
Y o v ¥ ! / Ueavs
A 4 ) : . | . )
=21 - (J\eg\.ﬂ(\.\\\ @\ 5\(\8‘\( 'G_, w“lk{ AN S W\odrd la l'k.s o [L
lﬁca\/\'vw - ﬂf\@ |8"70 3 - q?p"%)(:v»vn\m\\.{ 20N U v dlzi
4 i |
u L4 - g*"S: ‘3‘»“'\”‘\@\ \‘;\'"‘ﬂ\t ('i‘\ vnu‘{u L\h(éf MO\)MJ Lft D’\:;‘;‘ \OCG‘“"‘F" v

Me” 1970's Tappraxi .oty 200 qus old
3. Has the Subject Property ever been flooded during past storm events? If yes,
please identify the subject storm(s) and the flood impact (i.e., horizontal and
vertical extent of flooding).

wy - 2E)
) 271 -
»5‘,3120, - nd

4. What type of waterfront currently exists at the Subject Property (e.g., stone
revetment, sheet pile bulkhead, natural shoreline, etc.)?

Nabvval Shovellu, OJC he Ml Rivev
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Elizabeth B. Browning & Association March 8, 2016
21, 27, & 29 Mill River Street, New Haven

5. Does the facility located at the Subject Property require its waterfront access
to maintain functionality? If yes, what is the minimum water depth required to
accommodate vessels accessing the Subject Property?

&l\ - ho
B21- ne
Y LYSWN

6. Do active or abandoned subsurface utilities (e.g., electric, sewer, sanitary,
water) or outfalls draining into the river exist within the Subject Property? If
yes, please provide the utility type, size, and location.

¥ 9\ = wo
A 27 - we
2 L TRVAN

7. Have any improvements projects been completed at the Subject Property (e.g.,
structures, drainage improvements, etc.)? If yes, please provide a description
and/or plans that depict the improvements (we can make arrangements to pick

up, copy, and return the original plans).

A2\ - W

)52’1 -~ e

/ﬁy‘a' < o

8. Have any types of investigative programs been conducted at the Subject
Property (e.g., soil borings, topographic survey/site mapping, soil remediation,
etc.)? If yes, please provide a description and/or the investigation program data
(we can make arrangements to pick up, copy, and return the original data).

LI AR
/6'2,-“ e
’5‘20) « A
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Elizabeth B. Browning & Association March 8, 2016

21, 27, & 29 Mill River Street, New Haven

9. Do you know of any site plans that exist for the Subject Property (e.g., utility
plans, topographic plans, etc.)? If yes, please provide the plans (we can make
arrangements to pick up, copy, and return the original plans).

T

wo

o1 wo

X520 - \ay

10.For further questions on the Subject Property, please provide the name,
telephone number, and email address of the appropriate contact person(s).

CLiza@cTy RRyWNING (2as3) ‘Zl,SnLI-N?/

i}

f‘wni! Y P!‘nu*¢\: ‘(L))mn\e‘f at  as]. cow
4

Please complete and return by Friday April, 8, 2016.
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Gannett Outdoor Co of Connecticut March 8, 2016
130 Humphrey Street, New Haven

Data Request Questionnaire
Mill River District Shoreline Analysis

1. What type of facility is located at the Subject Property, what is the subject
property’s primary function, and how many people does it employ?

We are billbavrd pperaters,
On H‘umphﬂ’/\j St. We haUP/ on<€ lo.[] boOLWOQ
Strectusce

2, What structures currently exist at the Subject Property and what are their
approximate ages?

Bil\ board S+mc+wrel, pme,l g 0233, + 0235
_Oate Pem'\’\” #2757

3. Has the Subject Property ever been flooded during past storm events? If yes,
please identify the subject storm(s) and the flood impact (i.e., horizontal and
vertical extent of flooding).

No

4. What type of waterfront currently exists at the Subject Property (e.g., stone
revetment, sheet pile bulkhead, natural shoreline, etc.)?

don't Know of any
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Gannett Outdoor Co of Connecticut March 8, 2016
130 Humphrey Street, New Haven

5. Does the facility located at the Subject Property require its waterfront access
to maintain functionality? If yes, what is the minimum water depth required to
accommodate vessels accessing the Subject Property?

don't Knew oF any watec fromt
ot s Site

6. Do active or abandoned subsurface utilities (e.g., electric, sewer, sanitary,
water) or outfalls draining into the river exist within the Subject Property? If
yes, please provide the utility type, size, and location.

nia

7. Have any improvements projects been completed at the Subject Property (e.g.,
structures, drainage improvements, etc.)? If yes, please provide a description
and/or plans that depict the improvements (we can make arrangements to pick
up, copy, and return the original plans).

h\ 4

8. Have any types of investigative programs been conducted at the Subject
Property (e.g., soil borings, topographic survey/site mapping, soil remediation,
etc.)? If yes, please provide a description and/or the investigation program data
(we can make arrangements to pick up, copy, and return the original data).

ha
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Gannett Outdoor Co of Connecticut March 8, 2016

130 Humphrey Street, New Haven

9. Do you know of any site plans that exist for the Subject Property (e.g., utility
plans, topographic plans, etc.)? If yes, please provide the plans (we can make
arrangements to pick up, copy, and return the original plans).

No

10.For further questions on the Subject Property, please provide the name,
telephone number, and email address of the appropriate contact person(s).

Annetle ?Qi&eraev\ , (/V\m/laﬂer 0 Real €ctute
20%-4yoY-LI1ALD

aV\ncﬁc, Iraeﬂ‘ersen @ outfesntyredia  com
[put of He oBbice  03)1e —o4log)

Please complete and return by Friday April, 8, 2016.

Page 3 of 3



MRussell
date


Hillard Bloom Shellfish, Inc. March 8, 2016
Mill River Front, New Haven

Data Request Questionnaire
Mill River District Shoreline Analysis

1. What type of facility is located at the Subject Property, what is the subject
property’s primary function, and how many people does it employ?

S/Euﬁg}( SR - /3T v Efi o EnT STo e gEsS

S5~ Emleostsgs

2. What structures currently exist at the Subject Property and what are their
approximate ages?

NONE

3. Has the Subject Property ever been flooded during past storm events? If yes,
please identify the subject storm(s) and the flood impact (i.e., horizontal and
vertical extent of flooding).

2o

4. What type of waterfront currently exists at the Subject Property (e.g., stone
revetment, sheet pile bulkhead, natural shoreline, etc.)?

SREETALE 2000 1Feechrlbai s
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Hillard Bloom Shellfish, Inc. March 8, 2016
Mill River Front, New Haven

5. Does the facility located at the Subject Property require its waterfront access
to maintain functionality? If yes, what is the minimum water depth required to

accommodate vessels accessing the Subject Property?

/L//£S - Jo /,eﬂr AEAW [P  LIATTEAL

6. Do active or abandoned subsurface utilities (e.g., electric, sewer, sanitary,
water) or outfalls draining into the river exist within the Subject Property? If
yes, please provide the utility type, size, and location.

LUK gy

7. Have any improvements projects been completed at the Subject Property (e.g.,
structures, drainage improvements, etc.)? If yes, please provide a description
and/or plans that depict the improvements (we can make arrangements to pick
up, copy, and return the original plans).

A D

8. Have any types of investigative programs been conducted at the Subject
Property (e.g., soil borings, topographic survey/site mapping, soil remediation,
etc.)? If yes, please provide a description and/or the investigation program data
(we can make arrangements to pick up, copy, and return the original data).

A O
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Hillard Bloom Shellfish, Inc. March 8, 2016
Mill River Front, New Haven

9. Do you know of any site plans that exist for the Subject Property (e.g., utility
plans, topographic plans, etc.)? If yes, please provide the plans (we can make
arrangements to pick up, copy, and return the original plans).

Crvy TR + (A EcokdS

10.For further questions on the Subject Property, please provide the name,
telephone number, and email address of the appropriate contact person(s).

ST EL) Lt Brodno
S03- S/5 - LOoDo

Please complete and return by Friday April, 8, 2016.
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Hillcrest Properties, LLC March 8, 2016
142 Humphrey Street, New Haven

Data Request Questionnaire
Mill River District Shoreline Analysis

1. What type of facility is located at the Subject Property, what is the subject
property’s primary function, and how many people does it employ?

7wl 23 ~Ten
2 _chmowdes M M 0 use rcfor] gred

2. What structures currently exist at the Subject Property and what are their
approximate ages?

YN b(&QCJ A | 9006

3. Has the Subject Property ever been flooded during past storm events? If yes,
please identify the subject storm(s) and the flood impact (i.e., horizontal and
vertical extent of flooding).

Nee

4. What type of waterfront currently exists at the Subject Property (e.g., stone
revetment, sheet pile bulkhead, natural shoreline, etc.)?

nituril  =shevelite
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Hillcrest Properties, LLC March 8, 2016
142 Humphrey Street, New Haven

5.

Does the facility located at the Subject Property require its waterfront access
to maintain functionality? If yes, what is the minimum water depth required to
accommodate vessels accessing the Subject Property?

No

Do active or abandoned subsurface utilities (e.g., electric, sewer, sanitary,
water) or outfalls draining into the river exist within the Subject Property? If
yes, please provide the utility type, size, and location.

N D

Have any improvements projects been completed at the Subject Property (e.g.,
structures, drainage improvements, etc.)? If yes, please provide a description
and/or plans that depict the improvements (we can make arrangements to pick
up, copy, and return the original plans).

cycc_

Have any types of investigative programs been conducted at the Subject
Property (e.g., soil borings, topographic survey/site mapping, soil remediation,
etc.)? If yes, please provide a description and/or the investigation program data
(we can make arrangements to pick up, copy, and return the original data).

N&
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Hillcrest Properties, LLC

March 8, 2016
142 Humphrey Street, New Haven

9. Do you know of any site plans that exist for the Subject Property (e.g., utility
plans, topographic plans, etc.)? If yes, please provide the plans (we can make
arrangements to pick up, copy, and return the original plans).

ngt Sow LU’\L\$e.c§L <,.,‘*L
?\Ms / smr\ft_?l

10.For further questions on the Subject Property, please provide the name,
telephone number, and email address of the appropriate contact person(s).

c/a Sheldouw D ‘H@%‘ft/ 537

—

120 E£Vet St
New Hoveu, &7 b5/
(263) 22 V552 s.d.lwosevy (@, Sbc 71&%,25{ r

Please complete and return by Friday April, 8, 2016.
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New NRB #3 Corporation March 8, 2016
50 Mill Street, New Haven

~ Data Request Questionnaire
Mill River District Shoreline Analysis

1. What type of facility is located at the Subject Property, what is the subject
property’s primary function, and how many people does it employ?

We, ate. o <nol\fgh ﬁx(m‘\ﬁs Comgting . We i 04 oor produrt
buck Ao e dode daily. We have appoximalely 20 employeas

J 1

2. What structures currently exist at the Subject Property and what are their
approximate ages?

Thore s png. htj\\&\ng on OOt pmpmy and e are OnSue
how old ks,

3. Has the Subject Property ever been flooded during past storm events? If yes,
please identify the subject storm(s) and the flood impact (i.e., horizontal and
vertical extent of flooding).

No.

4. What type of waterfront currently exists at the Subject Property (e.g., stone
revetment, sheet pile bulkhead, natural shoreline, etc.)?

hool p‘\\i nuneg d.
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New NRB #3 Corporation March 8, 2016
50 Mill Street, New Haven

5.

Does the facility located at the Subject Property require its waterfront access
to maintain functionality? If yes, what is the minimum water depth required to
accommodate vessels accessing the Subject Property?

st Mnce. woe a@ a uxter dopendeny company Le,
oA o mnimom of g-10 ey i wakr Aopdhy .

Do active or abandoned subsurface utilities (e.g., electric, sewer, sanitary,
water) or outfalls draining into the river exist within the Subject Property? If
yes, please provide the utility type, size, and location.

Have any improvements projects been completed at the Subject Property (e.g.,
structures, drainage improvements, etc.)? If yes, please provide a description
and/or plans that depict the improvements (we can make arrangements to pick
up, copy, and return the original plans).

Have any types of investigative programs been conducted at the Subject
Property (e.g., soil borings, topographic survey/site mapping, soil remediation,
etc.)? If yes, please provide a description and/or the investigation program data
(we can make arrangements to pick up, copy, and return the original data).

N R s \(X\Ou)\fd%?,
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New NRB #3 Corporation March 8, 2016
50 Mill Street, New Haven

9. Do you know of any site plans that exist for the Subject Property (e.g., utility
plans, topographic plans, etc.)? If yes, please provide the plans (we can make
arrangements to pick up, copy, and return the original plans).

10.For further questions on the Subject Property, please provide the name,
telephone number, and email address of the appropriate contact person(s).

Rooedd Qoo 203-85% -29Y7

Please complete and return by Friday April, 8, 2016.
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Radiall USA, Inc. March 8, 2016

90 & 104 John W Murphy Drive, New Haven

. [Data Request Questionnaire

Mill l;iiver District Shoreline Analysis

1. What type of fé lity is located at the Subject Property, what is the subject
property}s primary function, and how many people does it employ?

Manufacturing of Electronic connectors and Military Antennas.
100-125 empl?yees

2. What structures currently exist at the Subject Property and what are their
approximate ages?

Metal fabricated buildings, (2)
90 John W. Murphy Dr = 25,000 square fe

3

n slab

T

3. Has the Subject Rroperty ever been flooded during past storm events? If yes,
please identify the subject storm(s) and the flood impact (i.e., horizontal and
vertical extent of (flooding).

Hurricanes Sandy & Irene
John!W Murphy Drive was flooded from Grand Ave past Market st intot he 90*

—curve on John Murphy Dr. River water back flowed from the street storm drains

and rpse above the river banks into the parking lots on the property. No

4. What type of waterfront currently exists at the Subject Property (e.g., stone
revetment, sheet jpile bulkhead, natural shoreline, etc.)?

Nat+ral riverbank along the Mill River
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Radiall USA, Ic. : March 8, 2016
90 & 104 John W Murp! y Drive, New Haven

5. Does the [facility located at the Subject Property require its waterfront access
to maintj:ln functi nality’ If yes, what is the minimum water depth required to
accommodate ves s accessing the Subject Property?

No

6. Do active or abapdoned subsurface utilities (e.g., electric, sewer, sanitary,
water) or outfalls| draining into the river exist within the Subject Property? If
yes, please provide the utility type, size, and location.

Yes- 104 hag 3 rooftop leaders into an underground drain which empties
into the Mill River. This is just rooftop rain water run off. No interior drains

F;\lf\"
LLAALD

7. Have any|improvements projects been completed at the Subject Property (e.g.,
structures, drainage improvements, etc.)? If yes, please provide a description
and/or plEns that depict the improvements (we can make arrangements to pick
up, copy,|and return the original plans).

Nothing singe initial construction in 1989 and 2001.
]

8. Have any types pf investigative programs been conducted at the Subject
Property |(e.g., sojl borings, topographic survey/site mapping, soil remediation,
etc.)? If yes, pleas!e provide a description and/or the investigation program data
(we can make arrgngements to pick up, copy, and return the original data).

I

Ye$, soil tegting was done in 2005. | do not have the reports.
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Radialt USA, Inc.
W Murphy Drive, New Haven

90 & 104 Joh

9. Do you ki

arrangemients tof

i

March 8, 2016

now of ahy site plans that exist for the Subject Property (e.g., utility
plans, topographi Lplans, etc.)? If yes, please provide the plans (we can make

k up, copy, and return the original plans).

Please contact the Facilities Manager, Gary Ramadei to discuss

Y

our needls.

10.For furt
telephon

Gary

er questions on the Subject Property, please provide the name,
number, and email address of the appropriate contact person(s).

Ramadei, Facilities Manager, 203-776-2813 x 139 gary.ramadei@radiall.com

Bill Neale, 201

B-776-2813 x136, Bill. Neale@radiall.com

Pleasd

complete and return by Friday April, 8, 2016.
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SOUTHERN CONNECTICUT GAS COMPANY March 8, 2016

347 CHAPEL ST
Data Request Questionnaire
Mill River District Shoreline Analysis
1. What type of facility is located at the Subject Property? What is the Subject Property’s

primary function? How many people does the Subject Property employ?

The primary function of the subject property is an intermodal yard, with cargo moving in
and out by rail, barge and truck from marine vessels to assist in reducing the amount of
over the road truck traffic. Depending on the daily activities, the number of employees
working on the property can vary from 5 to 15 and even more on some days. The Subject
Property supports significant secondary transportation employment.

What structures currently exist on the Subject Property? What are their approximate
ages?

There are three buildings on the Subject Property, an administration building (est.
construction 1923-1938), a small warehouse/former boiler building (est. construction
1923-1938), and a storage garage/former laboratory (est. construction 1993).

Has the Subject Property ever been flooded during past storm events? If “yes”, please
identify the subject storm(s) and the flooding impact (i.e., horizontal and vertical extent

of the flooding).

SCG is not aware of flooding at the Subject Property. As the occupant of the Subject
Property since 1998 Gateway Terminal has not witnessed any flooding during past storm
events, including Super Storm Sandy.



SOUTHERN CONNECTICUT GAS COMPANY March 8, 2016
347 CHAPEL ST

4. What type of waterfront currently exists at the Subject Property (e.g., stone revetment,
sheet pile bulkhead, natural shoreline, etc.)?

Stone seawall is present along the entire waterfront of the Subject Property.

5. Does the facility located at the Subject Property require its waterfront access to
maintain functionality? If “yes”’ what is the minimum water depth required to
accommodate vessels accessing the Subject Property?

Yes, the facility located at the Subject Property requires waterfront access to function,
barge and tug traffic. The existing water depth of 7 — 8’ approaches the minimum that
we can function, but 12 feet at MLW would be an ideal depth.

6. Do active or abandoned subsurface utilities (e.g., electric, sewer, sanitary, water) or
outfalls draining into the river exist within the Subject Property? If “yes”, please provide
utility type, size, and locations.

“Yes” active and abandoned subsurface utilities exist within the Subject Property.

Subsurface electric utilities are believed to be abandoned. Please provide detailed
request to Kenneth Quirke for additional information.

An active City of New Haven 30” storm sewer passes through the Subject Property.
Please provide detailed request to Kenneth Quirke for additional information.

An inactive facility wide storm sewer system exists on the Subject Property. Please
provide detailed request to Kenneth Quirke for additional information.

Inactive sanitary sewers are believed to exist on the Subject Property. Please provide
detailed request to Kenneth Quirke for additional information.

Active subsurface water utilities exist on the Subject Property. Please provide detailed
request to Kenneth Quirke for additional information.



SOUTHERN CONNECTICUT GAS COMPANY March 8, 2016
347 CHAPEL ST

7.

10.

Have any improvement projects been completed at the Subject Property (e.g.,
structures, drainage improvements, etc.) If “yes”, please provide a description and/or
pans that depict the improvements.

No improvements meeting the description have been completed at the Subject Property.

Have any types of investigative programs been conducted at the Subject Property (e.g.,
soil borings, topographic surveys/site mapping, soil remediation, etc.)? If “yes”, please
provide a description and/or the site investigation program data.

There have been several investigative programs fitting the description. Please provide
detailed request to Kenneth Quirke for additional information.

Do you know of any site plans that exist for the Subject Property (e.g., utility plans,
topographic pans, etc.)? If “yes” please provide the plans.

Yes, there are plans fitting this description. Please provide detailed request to Kenneth
Quirke for additional information.

For further questions on the Subject Property, please provide the name, telephone
number, and email address of the appropriate contact person(s).

Kenneth Quirke, Lead Environmental Analyst, 203-926-4729,
Kenneth.quirke@uinet.com

Sandra Butler, Associate Real Estate Analyst, 203-926-4693, Sandy.butler@uinet.com




York Hill Trap Rock Quarry Company March 8, 2016
340 Chapel Street, New Haven

Data Request Questionnaire
Mill River District Shoreline Analysis

1. What type of facility is located at the Subject Property, what is the subject
property’s primary function and how many people does it employ?

P—taclu.\ o Concrde ?KOU(H c?l'\or\ ‘H’(uh‘;’a—-

'\'\90 /'(%IVL;QCL/\ emaplonsea
L\ A0 mider A/cgﬁfﬁ O Mch@uﬂgmfl%«j

2. What structures currently exist at the Subject Property and what are their
approximate ages?

2 Conorche o\(mj?w (I ouv(adqscrﬁa(jﬂ,i. 30 7166@)
| Con ertht /CCu(/Q,mcy n\a/uta

3. Has the Subject Property ever been flooded during past storm events? If yes,
please identify the subject storm(s) and the flood impact (i.e., horizontal and
vertical extent of flooding).

O

4. What type of waterfront currently exists at the Subject Property (e.g., stone
revetment, sheet pile bulkhead, natural shoreline, etc.)?

ayl 5}) e about % oo
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York Hill Trap Rock Quarry Company March 8, 2016
340 Chapel Street, New Haven

5. Does the facility located at the Subject Property require its waterfront access

to maintain functionality? If yes, what is the minimum water depth required to
accommodate vessels accessing the Subject Property?

No

Do active or abandoned subsurface utilities (e.g., electric, sewer, sanitary,
water) or outfalls draining into the river exist within the Subject Property? If
yes, please provide the utility type, size, and location.

10

. Have any improvements projects been completed at the Subject Property (e.g.,

structures, drainage improvements, etc.)? If yes, please provide a description
and/or plans that depict the improvements (we can make arrangements to pick
up, copy, and return the original plans).

No

. Have any types of investigative programs been conducted at the Subject
Property (e.g., soil borings, topographic survey/site mapping, soil remediation,
etc.)? If yes, please provide a description and/or the investigation program data
(we can make arrangements to pick up, copy, and return the original data).

\—\qx_‘,(’ <o rne \/DOLLJOL /WL_D& hm ¢ h)
)écoJ—(_ Al gu-r \O\G@us AN
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York Hill Trap Rock Quarry Company March 8, 2016
340 Chapel Street, New Haven

9. Do you know of any site plans that exist for the Subject Property (e.g., utility
plans, topographic plans, etc.)? If yes, please provide the plans (we can make
arrangements to pick up, copy, and return the original plans).

Wa  fyer o deou S
d J

10.For further questions on the Subject Property, please provide the name,
telephone number, and email address of the appropriate contact person(s).

Len Suzio
AR 3T~ &2l
\l/\gﬁ,\zao Cci Suzm\’/c)( Kl/\.“ com

Please complete and return by Friday April, 8, 2016.
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Appendix B
Soil Boring Logs



Reference Data Set No. 1



Reference Data Set No. 1

Subsurface soil conditions reportedly encountered during soil borings performed in 1981 for
the construction of the existing Chapel Street Swing Bridge over the Mill River are

summarized in the following soil boring logs.



cuent: Hardesty & Hanover || General Borings, Inc. [ sweer 1 _or 3
P.O. BOX 7135 PROSPECT, CT 06712 HOLE NO. PrE-1
GBI JOB NO. PROJECT NAME LINE (R
P 63=-81 Chapel Street Bridge : N
LSBREMAN-DRILLER LOCATION STATION
J.D, E.P. New Haven, CT
INSPECTOR OFFSET
M.M.
GROUND WATER OBSERVATIONS CASING  SAMPLER __ CORE BAR. Start Finish
AT__ 17  FT. AFTER__O  HOURS TYPE IEW S8 NXM DATE 9/2 9/11/81
SIZE I.D. 23" 1-3/8" 2-1/8" SURFACE ELEV.
AT_______FT. AFTER HOURS HAMMER wt. 8fter  1ho LBS. BIT GROUND WATER ELEV.
HAMMER FALL 38.5' 30" Carbide
E chone O saupeh (COC| POR ! [GhaNGe  EELDIDENTIFICATION OF SOL
W | PER pePTH [[(FORCE ON TUBE) | PER FT.| CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK, ETC.
FOOT | NO. |[TYPE PEN JREC.| @ BOT. |[ 06 | 6-12 |12-18| (MIN) MOIST ELEV.
Run
#
1 [c B8"]36"] L.o! 4,0'| Run #1 Cored Rock 0.0'-=L.0',
5 _| Recovered 36" red-brown Sand-
Run stone and Comrete. '
#e
2 |c 60" Uk 9,0! 9.0'| Run #2 Cored Rock 4.,0'-9.0!.
10 | Recovered L4" red-brown Sand-

zun stone and Concrete,
3
13.0' Run #3 Cored Rock 9.0'-13,0°,
Recovered 44" Red-brown Sand-
Run _| stone and Concrete. (changed to
#4 Concrete at 11.0')

17.0' NOTE: 13.0' drilled Steel Plate,
Run #4 Cored Rock 13.0'-17.0'.
Run | Recovered 12" red-brown Sand-
#5 _| stone, Concrete and Steel,

3 [ B8 Jik"]13.0°

4 |c |48" 12"i17.0"

I‘.A)UJ\H FIU I O FWw|\Juon oxmr\:ocoas (DSQICDE\H'\'I (o)

20
5 l¢ 160" 160" 22,0! 22.0'| Run #5 Cored Rock 17.0'-22.0'.
Recovered 60" Concrete.
Run
25 : # o
€ Ic 160" 60"l 27. 0" 5 27.0'| Run #6 Cored Rock 22.0'-27.0'.
5 Recovered 60" Concrete.
L Run
30 a- #1 AL
7 _|C [60"]59"] 32,0 3 32.0' Run #7 Cored Rock 27.0'-32,0'.
. U Recovered 59" Concrete,
L Run
35 ; # A
8 |¢ |eo" 60" 37,0 5 37.0' Run #3 Cored Rock 32.0'-37.0'.
5 Run #d Recovered 60" Concreté.
9 ic [au" 118" 39,0! 1 39.0" Run #9 Cored Rock 37.0'-39.0'.

Recovered 18" Concrete.

TYPE OF SAMPLES: NOTE: 38.5' End of Concrete,
D=DRY W=WASHED C=CORED A=AUGER SS=SPLIT SPOON

UB=UNDISTURBED BALL CHECK  UP=UNDISTURBED PISTON  VT=VANE SPOON

PROPORTIONS USED TRACE=0-10% LITTLE=10-20% SOME= 20-35%. AND= 35-50%




(Ca)

cuenr. Hardesty & Hanover General Borings, Inc. | sweer 2 or_ 3
P.0. BOX 7135 PROSPECT, CT 06712 || HOLE NO. PPE-1
GBI JOB NO. PROJECT NAME LINE
63-81 Chapel Street Bridge
EMAN-DRILLER LOCATION STATION
J.D. E.P, New Haven, CT
INSPECTOR OFFSET
M,M,
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR. Start Finish
AT__ 17 FT. AFTER__O__ HOURS TYPE B S XM DATE 9/2 9/11/81
SIZE 1.D. 2" 1-3/8" 2-1/8" || suRFACE ELEv.
AT FT. AFTER HOURS HAMMER wT. after 140 LBS. BIT GROUND WATER ELEV.
HAMMER FALL 38.5' 30"  Carbide
BLOWS PER 6" DENSITY |STRATA
£ |3lows = ONSAWPLER [CPNC| "R [CNANGE|  HIELDIOENTIFICATION OF SOIL
w | PER DEPTH {|(FORCE ON TUBE) | PER FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK, ETC.
FOOT NO [TYPE| PEN |REC.] @ BOT. 06 6-12 1 12-18 (MIN.) MOIST ELEV. .
1 jss 4" iyl 41,0418 23 10 [ 7 Wet 1) Gray-brown coarse-fine Sand,
Medium trace fine Gravel,
5 ss LT | ke.O0Y[14] 10 {10 | 10 " No recovery - brown fine-medium
2 __Sand in wash.
o 2 [ss 24" 10" 5L.0M9 [ 9 [15 | 1k " 2) Red-brown coarse-medium Sand,
51 0 - some fine Gravel.
3 [ss]au" [16™] 56.0Y13] 12 [13 | 15 " 3) Red-brown fine-coarse Sand,
L trace fine Gravel, trace Silt.
6o L Iss|ek" 18" 61.07 12| 16 |20 | 20 |Wwet 4) Red-brown fine-coarse Sand,
2% ‘ Dense L little fine Gravel, trace Silt.
6255' o logfohtig" | 7,01 13} 13 11k | 16 " D) Red-brown fine-carse Sand.
%%' gglahtio" | 72,0t 1k] 13116 [ 13 |Wet -.No recovery - red-brown fine-
Medium coarse Sand in wash.
. 6_Isslou ok 77.01l 10 16 |20 | 22 |Wet | 6) Red-brown fine-coarse Sand,
Dense trace fine Gravel.
7 |ssiah" [24" 82,01 13| 19| 26| 29 |Wet 7) Red-brown coarse-fine Sand,
TYPE OF SAMPLES: Very Dense trace fine Gravel, trace Silt.
D=DRY W=WASHED C=CORED A=AUGER SS=SPLIT SPOON
UB= UNDISTURBED BALL CHECK  UP= UNDISTURBED PISTON  VT=VANE SPOON
PROPORTIONS USED TRACE=0-10% LITTLE=10-20% SOME=20-35%, AND = 35-50%




ca)

cuent. Hardesty & Hanover General BOl'lllgS, Inc. SHEET 3 __oF__3
P.0. BOX 7135 PROSPECT. CT 06712 || HOLE NO. PPE-1
GBI JOB NO. PROJECT NAME LINE
- 63-81 Chapel 3Street Bridge
(.S REMAN-DRILLER LOCATION STATION
‘ J.D. E.P, New Haven, CT
INSPECTOR OFFSET
M,M,
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR. Start Finis}u
AT FT. AFTER__Q__ HOURS TYPE B _ S8 XM DATE 9/2 9/11/81
SIZE I.D. 25 1-3/8" 2/1-8" SURFACE ELEV.
AT FT. AFTER______HOURS HAMMER wT. _after 140  |gs gt GROUND WATER ELEV.
HAMMER FALL 38.5' 30" Carbide |
T |CASING SAMPLE BLOWS PER 6" DENSITY |STRATA
& [BLows ONSAMPLER |Tive | OR _|cHANGE  RECRIRENTFICATION OF SOl
w | PER pepTH |[(FORCE ON TUBE)| PER FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK. ETC
o] FOOT | NO |TYPE| PEN |REC.!| @ BOT. ([05 | 6.12 [12-18| (MIN) MOIST ELEV. ' , :
85' 8 1" " 1
5 sS 2" 2L 87,0712 15 |26 | 28 |Wet L.8) Red-brown coarse-fine Sand,
Very trace fine Gravel, trace Silt,
Dense
90' n 1" 1)
10 9 Igs ok 19"l 02,014 13[ 21 122 | 21 [Wet _%9) Same as sample #8.
Dense
10]ss [2h" 19" 97,07 1h] 19 | 23] 21 " L 10) Same as sample #3.
Rolo}
20 11159 [24" 2Lk 102,00 121 16 119 | 22 " L11) Same as sample #3.
102.0!
EOB
105!
25 —
END OF BORING 102.0!
63.0' Soil
30 e 39.0' Rock
35 -
TYPE OF SAMPLES:
D=DRY W=WASHED C=CORED A=AUGER SS=SPLIT SPOON
UB= UNDISTURBED BALL CHECK UP=UNDISTURBED PISTON  VT=VANE SPOON
PROPORTIONS USED TRACE=0-10% LITTLE=10-20% SOME=20-35%. AND = 35-50%




cuent. Hardesty & Hanover

General Borings, Inc.
P.O. BOX 7135 PROSPECT, CT 06712 HOLE NO.

(Cs3)
2

SHEET 1

OF
PPE-2

GBI JOB NO.

63-81

PROJECT NAME

Chapel Street Bridge

LINE }
. e )T

ZPREMAN-DRILLER

TYPE OF SAMPLES:

D=DRY W=WASHED C=CORED A=AUGER
UB=UNDISTURBED BALL CHECK
PROPORTIONS USED TRACE=0-10% LITTLE=10-20% SOME=20-35%. AND=35-50%

UP=UNDISTURBED PISTON

S8=SPLIT SPOON
VT=VANE SPOON

LOCATION STATION
J.D, D.T, New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER  CORE BAR. Start Finis
AT_19 F1 AFTER_O_ HOURS TYPE S8 NXM || oaTe 9/16 9[ 18/81
SIZE 1D. 1-3/8" 2-1/8" Il suRFACE ELEV.
AT FT. AFTER HOURS HAMMER WT. 1ko LBS. 8IT GROUND WATER ELEV.
HAMMER FALL 30" Diamond
BLOWS PER 6" DENSITY |STRATA
= |BLows SRS ONsampLER |°Tiigo| OR _ [cHANGEl R RN O O o
& | PER pepTH ||(FORCE ON TUBE)| PER FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK, ETC
2 | FOOT | NO |TYPE| PEN |REC.| @ BOT. ([56 | 6-12 J12-18] MN) TuiGisT | ELEV. ' T
6}
6 Run
&) #
5
5 L T 60" 60" 5.0° 5 5.0' Run #1 Cored Rock 0.0'~5,0'.
[ Recovered 60" red, brown Sand-
6 Run stone block and concrete.
6 #e
8
0 2 [c 60" [58™10.0" 8 10.0'| Run #2 Cored Rock 5.0'-10.0'.
[5) Recovered 58" red, brown Sand=-
5 Run | stone block and Concrete,
> #3 NOTE: 11.0' Cement and Stone.
5
3 [c 60" u8"]15.0" 4 15.0'| Run #3 Cored Rock 10.0'-15.0'.
o Recovered 48" - Top 1.0' same
6 Run | as run #2 - Bottom gray Cement
2 #hu and Stone.
20 4 [c [60" [36"]20.0" 3 20.0' Run #4 Cored Rock 15.0'-20.0"'.
3 Recovered 36" gray Cement and
2 Run | Stone.
2 #5
05 5 [C [60™[33"[25.0" P 25.0' Run #5 Cored Rock 20.0'-25.0',
3 Recovered 33" same as run #i.
2 Run
2 #6
: 2
0 6_|C [60"]60" 30.0" 2 30.0' Run #6 Cored Rock 25.0'-30.0'.
> Recovered 60" same as run #h4.
2 Run
2 #7
. . 2
35 7_[C _J60" 49" 35,01 .0 Run #7 Cored Rock 30.0'-35.0',
> Run 74 Recovered 49" same as run #4.
8 J¢ T2L"[18" 37.0" o 37.0Y Run #8 Cored Rock 35.0'-37.0',
Recovered 18" same as run #k.
1 [ssiek"[10" 39.0'[8 | 9 |12 | 14 |Wet 1) Red-brown coarse-fine Sand,
Medium trace fine Gravel.




20

25

30

35

D=DRY

TYPE OF SAMPLES:

W=WASHED C=CORED A=AUGER

SS=SPLIT SPOON

UB=UNDISTURBED BALL CHECK

PROPORTIONS USED TRACE=0-10%

UP= UNDISTURBED PISTON
LITTLE=10-20%

VT=VANE SPOON

SOME = 20-35%. AND = 35-50%

L]
cutent. _Hardesty & Hanover General Borings, Inc. || sweer___2
P.0. BOX 7135 PROSPECT, CT 06712 || HOLE NO. PEE-2
GBI JOB NO. PROJECT NAME LINE
63-81 Chapel Street Bridge
REMAN-DRILLER LOCATION STATION
J.D, D,T, New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR. Start Fini71
AT__19 7 AFTER_QO  HOURS TYPE SS NXM DATE 9/16 9/18/81
SIZE 1.. 1-3/8" 2-1/8" || surracE ELEV.
AT FT. AFTER HOURS HAMMER WT. 140 LBs. 8IT GROUND WATER ELEV.
HAMMER FALL 30" Diamond
T [CASING SAMPLE BLOWS PER 68" [coping| DENSITY [STRATA ‘
E IBLOowsS ON SAMPLER | “TiMg OR _ |CHANGE REMARKS INGL_ GOLOR. LOSS OF
G | Pem pePTH ||(FORCE ON TUBE) | PER FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK, ETC
o FOOT NO |[TYPE| PEN |REC | @ BOT. 0-6 6-12 | 12-18 (MIN.) MOIST ELEV. ' ' :
1
43 5 |55 P 127 47.0" [[9 | 12 |16 | Ik | Wet | 2) same as sample #1, trace
Dense medium Gravel,
47,0"
EOB
10 ——

END OF BORING u47.0!




cuient:_Hardesty & Hanover General Bormgs, Inc. SHEET 1 - 12
P.0O. BOX 7135 PROSPECT, CT 06712 HOLE NO. — -
GBI JOB NO. PROJECT NAME LINE - }1 .
o 63-81 Chapel Street Bridge .
JREMAN-DRILLER LOCATION STATION
F.C. T.B, New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR. Start Fini7~|
AT FT. AFTER HOURS TYPE . NXM || oare 9/22  9/23/81
SIZE 1.D. 1-3/8 2-1/8" Il surFace ELev.
AT FT. AFTER HOURS HAMMER WT. 1’49 LBS, BIT GROUND WATER ELEV.
HAMMER FALL 30 Diamond
T |CASING SAMPLE BLOWS PER 6" DENSITY | STRATA
£ |Siows pONSAMPLER | CTe| OR lcrancel  EEyR e\ ICAn N OF SOl
u F%Eg_r wo [rvee] pen [rec | SEETH T T etz [iie] s o= WASH WATER, SEAMS IN ROCK, ETC.
9
9 Run
7 #1
6
5 1 |c [60" |57"] 5.0' 6 5.0'/ Run #1l Cored Rock 0,0'-5.0'."
3 Recovered 57" Concrete.
8 Run
7 #2
9
0 2 |c 160" [58"|10,0° 12 10.0!| Run #2 Cored Rock 5.0'-10.0°'.
9 Recovered 58" Concrete.
12 Run
12 #3
1T 7
3 Ic _leo" 60" 15,0 8 15.0'] Run #3 Cored Rock 10.0'-15.0'.
10 Recovered 60" Concrete,
9 Run
7 #u
7
00 4 g |60 b6 20,0! 8 20.0' Run #4 Cored Rock 15.0'-20.0'.
10 Recovered L6" Concrete.
L Run | NOTE: 1" steel at 20.0'.
L #5
3
05 5 1c 160" jo" [25,0! 3 25.0' Run #5 Cored Rock 20.0'-25.0'.
4 Recovered Q".
g Run
#6
3
30 6_1¢ 160" [20"] 30,0 4 30.0Y Run #6 Cored Rock 25.0'=30.0'.
4 Recovered 20" Concrete.
Z Run
#7
I
35 Z.1C 160" 130" 35,0" + 35.0Y Run #7 Cored Rock 30.0'-35.0',
3 Recovered 30" Concrete.
3 Run
=aaE
8 [c |60"|o" | Lo.o! 3 40,0 Run #8 Cored Rock 35.0'-40.0°'.
TYPE OF SAMPLES: Recovered 0".
D=DRY W=WASHED C=CORED A=AUGER SS=SPLIT SPOON
UB = UNDISTURBED BALL CHECK  UP=UNDISTURBED PISTON  VT=VANE SPOON
PROPORTIONS USED TRACE=0-10% LITTLE=10-20% SOME = 20-35%, AND = 35-50%




=)

[ ]
cLient:_Hardesty & Hanover General Bormgs, Inc. SHEET 2 OF 2
P.0. BOX 7135 PROSPECT, CT 06712 || HOLE NO. ABI-W B-1
GBI JOB NO. PROJECT NAME LINE
@H 63-81 Chapel Street Bridge
SFREMAN DRILLER LOCATION STATION
F.C. T.B, New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR. Start Finish
AT__10 _ F1 aAFTER HOURS TYPE 88 NXM DATE 9/22 9/23/81
SIZE ID. 1-3/8 2-1/8" | surFacE ELev.
AT__ FT. AFTER HOURS HAMMER WT. 140 LBS. BIT GROUND WATER ELEV.
HAMMER FALL 30" Diamond
BLOWS PER 6" DENSITY |STRATA
T [cAsING SAMPLE N AMPLEg coning [ PERAITY | T G FIELD IDENTIFICATION OF SOIL
= IBLOWS TIME REMARKS INCL. COLOR, LOSS OF
w | PER pEPTH ||(FORCE ON TUBE) | PeR FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK. ETC
[a] FOOT NO |TYPE| PEN |REC @ BOT. 0-6 6-12 | 12-18 {MIN.) MOIST ELEV. ' ' :
IS 9 [ssjag8" le" Jho,5' f16] 1L {13 Wet 41,0'| NOTE: L41.0' end of Coring
Medium 9) Black-brown fine-coarse Sand
and fine-coarse Gravel, some
s Silt.
5 -
50"
10 = -
1088|167 [7" [52.5']|8 | 6 8 Wet 10) Brown medium-coarse Jand,
Medium | 52.5" some fine-medium Gravel, trace
EOB Silt,
END OF BORING 52,5!'
20 h
25 -
30 ——
TYPE OF SAMPLES:
D=DRY W=WASHED C=CORED A=AUGER SS=SPLIT SPOON
UB= UNDISTURBED BALL CHECK  UP= UNDISTURBED PISTON  VT= VANE SPOON
PROPORTIONS USED TRACE=0-10% LITTLE=10-20% SOME=20-35%, AND = 35-50%




TYPE OF SAMPLES:

UB=UNDISTURBED BALL CHECK
PROPORTIONS USED TRACE=0-10%

D=DRY W=WASHED C=CORED A=AUGER S8S=SPLIT SPOON
UP=UNDISTURBED PISTON
LITTLE= 10-20%

VT=VANE SPOON
SOME = 20-35%, AND = 35-50%

cuienT:_Hardesty & Hanover General Borings, Inc. || sweer 1 - p—
P.0. BOX 7135 PROSPECT, CT 06712 HOLE NO. - -
GBI JOB NO. PROJECT NAME LINE -
i 63-81 Chapel Street Bridge E%”*
“POREMAN-DRILLER LOCATION STATION
c. J.W, New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER  CORE BAR. Start Finjsh
AT 135 1 AFTER HOURS TYPE . NXM . DATE 9/29 9/30/8l
SIZE 1.D. 1-3/8 2-1/8 SURFACE ELEV.
AT FT. AFTER HOURS HAMMER WT. 1ko LBS. BIT GROUND WATER ELEV.
HAMMER FALL 30" Diamond
CASING SAMPLE BLOWS PER 6" DENSITY [ STRATA
£ Bows ON SAMPLER |“Pivig | —OR__ [CHANGE| , FIELD IDENTIFICATION OF SOIL
@ | PER pepTH |[(FORCE ON TUBE)| PER FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK, ETC
(@] FOOT NO |TYPE| PEN |REC.| @ BOT 0-6 6-12 | 12-18 (MIN.} MOIST ELEV. ’ ' *
10
6 Run
5 #1
5
5 1 [c [60"129"| 5.0 5.0'| Run #1 Cored Rock 0.0'~5.0',"
Recovered 29" Concrete.
8 Run
8 #2
11 ‘
2 [c [60" k2™ 10.0" 8 10.0' Run #2 Cored Rock 5.0'-10.0°'.
10 "
5 Recovered 42" Concrete.
10 Run
7 #3
8
3 [C |60 [24"] 15,0 7 15.0'| Run #3 Cored Rock 10,0'-15.0'.
15 7 Recovered 24" Concrete.
9 Run
10 #h
9
20 4 fc 160" 57" 20.0°" 8 20.0Y Run #4 Cored Rock 15.0'-20.0°'.
7 Recovered 57" Concrete.
12 Run
13 #5
13
05 5 1C 160" (60" 25,0! 13 25.0' Run #5 Cored Rock 20,0'-25,0',
1h Recovered 60" Concrete.
L3 Run
2 #6
)
30 £ 1¢ [60"132" 20,0! 6 30.01 Run # Cored Rock 25.0'-30.0'.
3 Recovered 32" Concrete.
3 Run
4 #7
) , 2
Z.lc laorist | 35,0! 3 35.04 Run #7 Cored Rock 30.0'-35.0'.
35 T "
Recovered 5" Concrete,
1 Run
2 #8
2
[ 8 [c |60 [12" ko.0! 2 40.0' | Run #8 Cored Rock 35.0'-k40.0'.

Recovered 12" Concrete,




&
2

cuent:_Hardesty & Hanover General Borings, Inc, || sweer 2 e OF 2
P.0. BOX 7135 PROSPECT, CT 06712 HOLE NO. = -
GBI JOB NO. PROJECT NAME LINE
, 63-81 Chapel Street Bridge
REMAN-DRILLER LOCATION STATION
F,.C. J.W. New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER  CORE BAR. Start Fini71
AT_L3.5' FT. AFTER HOURS TYPE S5 . NXM |l oate 9/29 9/30/81
SIZE 1.D. 1-3/8 2-1/8" |l suURFACE ELEV.
AT FT. AFTER HOURS HAMMER WT. 140  1gs. BIT GROUND WATER ELEV.
HAMMER FALL 30"  Diamond
T |CASING SAMPLE BLOWS PER 6" | coming ] PENSITY | STRATA
& |BLows ON SAMPLER |y | OR__ [oHANGE| — FEDIBENTIFICATION OF SOl
a | PER pEPTH |{(FORCE ON TUBE) | PER FT. [ CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK. ETC
(=] FOOT NO. |TYPE| PEN |REC.| @ BOT 06 6-12 | 12-18 {MIN.) MOIST ELEV. ! ' ‘
2
2 Run
1 #9
2
’45 " " 1
5 9 lc o i 45.0° 45.0! Run #9 Cored Rock 40.0'-45.0'.
2 un Recovered 17" Concrete.
3 #10
10[c [36" [27"] L8.0?" 2 48.0'| Run #10 Cored Rock L45.0'-48.0°',
o 11 (ss L8" " | Lo.,54 9 3 k Wet Recovered 27" Concrete.
20 Loose __ll) Black-brown fine-coarse Sand|
and Wood, trace Silt,
12(ss (18" [5" [59.5' [k | 6 L Wet 12) Black-brown medium-coarse
60" Medium | 59.5' Sand, trace fine Gravel, trace
EOB Silt.
20 —
END OF BORING 59.5!
30 [
35 ——

TYPE OF SAMPLES:
D=DRY W=WASHED C=CORED A=AUGER
UB= UNDISTURBED BALL CHECK UP=UNDISTURBED PISTON VT=VANE SPOON
PROPORTIONS USED TRACE=0-10%

LITTLE= 10-20%

SS=SPLIT SPOON

SOME = 20-35%, AND = 35-50%




TYPE OF SAMPLES:

D=DRY W=WASHED C=CORED A=AUGER
UB= UNDISTURBED BALL CHECK UP=UNDISTURBED PISTON
PROPORTIONS USED TRACE=0-10% LITTLE=10-20%

SS=SPLIT SPOON
VT=VANE SPOON
SOME = 20-35%, AND = 35-50%

ouignt. Hardesty & Hanover General Borings, Inc. | sieer 1 oy s
P.0. BOX 7135 PROSPECT. CT 06712 HOLE NO.
GBI JOB NO. PROJECT NAME LINE o
(% 63-81 Chapel Street Bridge - il
“YSREMAN-DRILLER LOCATION STATION
F.C. T.B. New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR. Start Finish
AT__8.T5 T, AFTER HOURS TYPE S8 DATE 9/23 9/27/81
Time 10:25 SIZE 1. 1-3/8" 2-1/8" || suRFACE ELEV.
AT______FT.AFTER______HOURS HAMMER WT. 140 LBS. BIT GROUND WATER ELEV.
HAMMER FALL 30" Diamond
T |cAsING SAMPLE BLOWS PER 6" DENSITY |STRATA
: [ams Sy o] "SRG meponnemovorsor,
H R .
B | PER | wo |rvee| pen [ec | QEEIH 3 e o] M ot e WASH WATER, SEAMS IN ROCK, ETC.
9
8 Run
9 #1
8
5 1 [c leQ" 153" 5,0! 8 5.0 Run #1. Cored Rock 0.0'-5.0',
T Recovered 53" Cacrete.
7 Run
8 #2
7
10 2.1C 160" 139"110,0" 2 10.04 Run #2 Cored Rock 5.0'-10.0",
9 Recovered 59" Concrete.
8 Run
8 #3
9 :
" 15 3 [C 160" 159"} 15,0" 7 15.%'_Run #3 Cored Rock 10.0'-15,0°'.
9 Recovered 59" Concrete.
4 ic 30" |27 17.5" g/ 17.5' NOTE: Steel plate at 17.5°'.
NOTE: 17.5'=22,0' black organic
20 wmfine-medium Sand from wash.
Run #4 Cored Rock 15.0'-17.5'.
22.0'l Recovered 27" Concrete.
5 24.0" NOTE: 0.0'-24.0' ran NX casing.
5 #5
5 |c |60" [28"] 29,0" 4 29.0'| Run #5 Cored Rock 24,0'-29,0*,
' 7 Recovered 28" Concrete.
30 )-l— Run .
3 #6
2
3
6 [c [60"]24"] 34,0 3 34,0 Run # Cored Rock 29,0'-34,0',
35 3 _PRecovered 24" Concrete.
3 Run
2 #7
2 .
7 {C 160" 114" 39,0" 2 39.0' Run #7 Cored Rock 34.0'-39.0',
Recovered 14" Concrete.




ropmns = ==
-
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cuient:_Hardesty & Hanover General Borings, Inc. || sieer 2 s 2
P.0. BOX 7135 PROSPECT. CT 06712 HOLENO. ABI-E  B-3
GBI JOB NO. PROJECT NAME LINE
P 63-81 Chapel Street Bridge
ASREMAN-DRILLER LOCATION STATION
F.C, T.B. New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR. Start Finish
AT_8.75 FT AFTER HOURS TYPE S8 DATE 9/23 __9/27/81
Time 10:25 SIZE 1D. 1-3/8" 2-1/8" || sumrace ELEV.
AT FT. AFTER______HOURS HAMMER WT. 140  1gs. BIT GROUND WATER ELEV.
HAMMER FALL 30" Diamond
BLOWS PER 6" DENSITY |STRATA
£ [BLows SME ONSAMPLER g’ | OR  |CHANGE|  FIELDIGENTIFICATION OF SOIL
w | PER DEPTH ||(FORCE ON TUBE) | PER FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK. ETC
[a] FOOT | NO.|TYPE[ PEN |REC.| @ BOT. ([08 | 6.12 [12-181 (MIN) MOIST ELEV- ! ! ’
2 Run #3
8 [¢clha" 8" | 42,5 3 42,5' Run #8 Cored Rock 39.0'-L2,5',
3 Recovered 8" Concrete.
b5 9 [ss 8" " | k.0 115 5 2/6 et 9) Back-brown medium-coarse Sand
5 Medium _Land Wood, trace Silt. '
50"
10 -
10ss (18" 5" [s5k.0' [[7 | 6 7 " 54.0'f 10) Red-brown medium-coarse Sand
EOB | trace fine Gravel, trace Silt.
END OF BORING 5k4.0!
20 ——
25 e
30 L ]
35 .
TYPE OF SAMPLES:
D=DRY W=WASHED C=CORED A=AUGER SS=SPLIT SPOON
UB=UNDISTURBED BALL CHECK UP=UNDISTURBED PISTON  VT= VANE SPOON
PROPORTIONS USED TRACE=0-10% LITTLE=10-20% SOME= 20-35%. AND= 35-50%




. ~ T
cLienT._Hardesty & Hanover [ General Borlngs, Inc. l SHEET 1 OF 2
, P.0. BOX 7135 PROSPECT, CT 06712 || HOLE NO. ABI-E_B-4
GBI JOB NO. PROJECT NAME LINE e
63-81 Chapel Street Bridge ' L
REMAN-DRILLER LOCATION STATION
F.C. J.W. New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR, || Start Finis
AT_16.3 F7 AFTER HOURS TYPE SS NXM DATE 9/21 9/128/81
Time: 7:00 P.M, SIZE 1. 1-3/8" 2-1/8" || suRFACE ELEV.
AT FT. AFTER HOURS HAMMER WT. 1Lo LBS. BIT GROUND WATER ELEV.
HAMMER FALL 30" Diamond
E (oS ovsavees [CpHe| PR ISHANGE  FIELD IDENTIFICATION OF SOIL
Wo| PER DepTH [[(FORCE ON TUBE) | PER FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK. ETC.
FOOT NO |TYPE| PEN |REC | @ BOT. 06 6-12 | 12-18 {MIN.) MOIST ELEV.
8
8 Run
=
5 1 [C 0" [56"| 5.0° 6 5.0'" Run #1 Cored Rock 0,0'-=5.0'."
© Recovered 56" Concrete.
7 Run
6 #
10
10 2 (¢ 60" B 10.0" 7 10.0'| Run #2 Cored Rock 5.0'-10.0".
5 Recovered 48" Concrete.
; Run
L #3
3 |C 60" |36 15.0°7 7 15.0' Run #3 Cored Rock 10,0'-15.0'.
8 Recovered 36" Concrete.
7 Run
: #
20 L4 lc |eo" [h2"]20.0" 10 20.0' | Run #4 Cored Rock 15.0'~20.0'.
10 Recovered 42" Concrete.
9 Run
g #5
7 24,0
25 5 ¢ léo" b7t 25,0! 2 25.0'_Run #5 Cored Rock 20.0'-25.0'.
L Recovered 47" Concrete.
T Run
1 #6
: 1 29,0"
0 6 |c 160" {10"] 30.0' 2 30.0" Run #6 Cored Rock 25,0'=30.0'.
2 Recovered 10" Concrete.
2 z;n NOTE: 0,0'=30.0' ran Casing.
-;L NOTE: 24,0'=29,0' = 5,0' seam
O el 3 s5.01 S25795 B8R, RAEY S8R,
3 Recovered 5" Concrete.
2 Run
1 #3
2
8 |c [60" 4" | Lo.0O! 1 40.0Y Run #8 Cored Rock 35.0'-40.0'.
TYPE OF SAMPLES: Recovered 4" Concrete.
D=DRY W=WASHED C=CORED A=AUGER SS=SPLIT SPOON
UB= UNDISTURBED BALL CHECK UP=UNDISTURBED PISTON  VT=VANE SPOON
PROPORTIONS USED TRACE=0-10% LITTLE=10-20% SOME= 20-35%, AND= 35-50%




s
F 2

TYPE OF SAMPLES:

UB=UNDISTURBED BALL CHECK
PROPORTIONS USED TRACE=0-10%

D=DRY W=WASHED C=CORED A=AUGER
UP= UNDISTURBED PISTON
LITTLE=10-20%

S§8=SPLIT SPOON
VT=VANE SPOON
SOME = 20-35%, AND = 35-50%

cuenrHiardesty & Hanover General Borings, Inc. || sweer 2 -
P.O. BOX 7135 PROSPECT, CT 06712 HOLE NO. L- =
GBI JOB NO. PROJECT NAME LINE
@ 63-81 Chapel Street Bridge
$BREMAN-DRILLER LOCATION STATION
F.C. J.W. New Haven, CT
INSPECTOR OFFSET
GROUND WATER OBSERVATIONS CASING SAMPLER _ CORE BAR. Start Fini?
AT_16.3 FT AFTER HOURS TYPE S . = || oate 9/27 9/28/81
Time: 7:00 P.M, SIZE 1.D. 1-3/8 2-1/8 SURFACE ELEV.
AT______FT AFTER HOURS HAMMER WT. 140 LBS. BIT GROUND WATER ELEV.
HAMMER FALL 30"  Diamond
BLOWS PER 6" DENSITY |STRATA
T [Blows SAMTLE ONSAMPLER |°Ti"| OR  [CHANGE|  FIELD IDENTIFICATION OF SOIL__

5 | PER DEPTH ||(FORCE ON TUBE)] PER FT. | CONSIST. | DEPTH WASH WATER, SEAMS IN ROCK. ETGC
(@] FOOT NO |TYPE| PEN JREC | @ BOT 0-6 6-12 | 12-18 (MIN.) MOIST ELEV. ' ' .
1
1

1 Run
]+5| 3 #9
5 9 Ic leo" 5" 145,0! 2 45.0' Run #9 Cored Rock 40.0'=k45.0',
2 Recovered 5" Concrete.
1 Run
3 #10
501 10lc |u8" 4" [kg,0" 2 49.0' Run #10 Cored Rock 45.0'-49.0°.
10 11158118" 19" 150,51k | 6 | 6 Wet L Recovered L" Concrete.
Medium 11) Black-brown coarse-medium
Sand, trace Silt,
. 12|58 |18" 7" |60.5']|6 | 6 |5 " 60.5' 12) Black-brown coarse-medium
%% EOB . Sand, trace Silt, trace fine
Gravel,
%
END OF BORING 60.5'
30 —t
35 ——




Reference Data Set No. 2



Reference Data Set No. 2

Subsurface soil conditions reportedly encountered during soil borings performed in 1977 for
the construction of the existing Grand Avenue Bridges over the Mill River are summarized

in the following site plans and soil boring logs.
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7/12/77

SOIL-SAMPLING LOG

CONNECTICUT TEST BORINGS, INC.

Sub-Surface Specialists

P. O. Box 69

,DATE START,

vDATE HNISH '\ ?/12’/??
WEIGHY - HAMMER 140 )'{%
HAMMER ‘FAll ............. 30" X‘X ......................

SEYMOUR, CONNECTICUT

I W
' o 'GROUND WATER OBSERVATIONS

(203) 888-3857

(&M‘/ smeer o Lo o 1

PROJ. NO. ;6 -.;g - %.a

tocaton  Grand Ave.

{UNE#§tl. New Haven, Ct.

OFFSET

"""" (o peeTH " ESPECIALLY COMPILED FOR GROUND ELEVATION
Tigal CITY OF NEW HAVEN, CT. HOLE NO. " B-1
Ton 4 a/e BUREAU OF ENGINEERING CASING.., SAMPIER _ CORE Bl
samritn o, 2 w.1 3/8" . = wee ' L HSA.. ..8S.
VIYPE of ric HYDRAULIC ROTARY 200 ORANGE STRE G2t 1. 24 1 3/8" e
B HAVEH, CT.
ﬂ”{o‘, ::‘Zt Z}E:: Tree F:isvﬁwfk DEZS;{TY gﬁSE{‘:EE FIELD IDENTIFICATION OF SOILS st
urtace [ glgy. pr, | SomPle T e e Aﬁg:‘:us;E ELEV. REMARKS NO. [PEN |RE
1+66" | Concrete .
12 [ 6 . Comp Red Brown and Grey C-F Sand, g |1.50.6
Wet Oinders and Ashes, liisc. Fill
— .| 8.0 3 _ _
0| 2|Soft Gray C-F Sand and Organic Silt 211.51,
Wet Trace of Sea Shells —
14.0° ~ *
1311 |M.Comp| — 31.5 1«
Wet .. | Red Brown F-C Sand, Little F—G
" - Gravel. Trace S1lt Lo e
1 [1 ISoft [20.0' , L - T se,
Wet
Gray Clayey Organlc Silt with _
Sea Shells S S
0 [H |Soft SAME AS ABOVE WITH TRACE M-F SAND 511,511,
Wet : . . . _
B I
Q Soft Same as Sample #5 611.5/1.
Wet
14]/15|Soft 35,24 L o 711.5]1.
Red Brown Fine Sand, Little F-M
Gravel, Trace Silt .
Proportions used: trace = 0-10%, little = 10.20%, some = 20-35%, ond-:: 35.50%
TOTAL FOOTAGE:
SAMPLE TYPE COHESIONLESS DENSITY K 61 N 5
C = CORED W = WASHED 0-10 LOOSE Eorth Boring
3 Eiiﬂ’rllgls%%g?o PISTON 3o.50 bense Rock Coring, Ft.
;- SOILS ENGINEER: 1P = TEST PIT 504 VERY DENSE HOLE NO.

¥
%* %" DRILLING INSPECTOR:

UT = UNDISTURBED THINWALL



7/12/77

| DATE START

SOIL SAMPLING LOG

i = CONNECTICUT TEST BORINGS, INC. 6-72-
__?ATE FINISH, .—?_/1?'/?? Sub-Surface Speciallsts PROJ. NO. ;6 ;B 1’ &
WEIGHT OF HAMMER 140 30X - P. O. Box 69 : locATio; pand Ave.
. ) SEYMOUR, CONNECTICUT ' A
et e 307 e e U STA. . .
".‘HA}{;‘:ﬁ)iAll 0" ¥H 203) 838.3857 XA SW- New Haven, ¢t
} a0 \;'cnouno WATER OBSERVATIONS OFFSET
r‘z'q?- DATE » ok TIME .y DEPTH - o B Co
B 7 R ESPECIALLY COMPILED FOR 2 GROUND ELEVATION ok
;wé§§47? 1130, P. M.mig - CITY OF NEW HAVEN, OT. T -
‘*‘ ‘\""110*1‘-}\ . a. = :
. R " BUREAU OF ENGINEERING - CASING . * SAMPLER ., c°“ BA
SAMPI.ER oo. ~ 2 wl 3/8 TYE " HSA 8% ;; e
# 200 ORANGE STREET nin Ty /g
© gee of o Hydraulie Rotary ' SIZE 1D, e
NEW HAVEN, CT.
sampie | L SR G er | pensity | proriLe ' SAMPLE
No. | T — cor?;sr cg:’:ze FIELD IDENTIFICATION OF SOILS
Eev, pr, | SemPlelmm ool MolsTuRe | tev. REMARKS NO. | PEN | ke
10 %0 [SS [6 B 15 |Toose Red Brown Fine Sand, Trace Silt 81.511
1.5 Wet
o[53 |5 (416 VL\I'O%SQ 7,: Same as Sample #8 9 .51,
e .
50°%6 |55 {4 (6 |5 ]M. Oomp ~Same aa Sample #9 “ 10 .51,
.57 Wet__ ' i
_ 4
SS 15 16 18 %.%omp Same as Sample # 10 11173575
LA C . - ~ ol I
SS 6 7 15 %.gqmp Same as Sample # 11 12 1.5 11
o ;

61.5!

BOTTOM OF BORING 61. 5"

-

Proportions used: trace = 0-10%, little — 10-20%, some = 20-35%, ond = 35.50%

DRILLING INSPECTOR:

UT = UNDISTURBED THINWALL

j T D . . TOTAL FOOTAGE:
" DRILLERs el SAMPLE TYPE COMESIONLESS DENSITY 61
' | ' C = CORED W = WASHED 0-10 LOOSE Earth Boring *5n
¥ HELPER: F.D. = = - ‘
M ' §S = SPLIT SPOON 10.30 MED. COMP. Rock Cori f
;iif" SOIS ENGINEER: UP = UNDISTURBED PISTON 30.50 DENSE ock Coring .
sig TP — TEST PIT 504 VERY DENSE HOLE No.
r——




"DATE START n/14/77 T v T T ( I\ ) SHEET ....* . . of .. ..~5.

" : CONNECTICUT TEST BORINGS, INC. 76-72-1
{DATE FINISH, 7/1 '3/77 Sub-Surface Specialists PROJ. NO. ¥ 6 73
WEIGHT OF HAMMER 140 A0f - P. O. Box 69 tocamoN rand Ave.
g I SEYMOUR, CONNECTICUT QNE 9T, ‘
............. . (203) $88-3857 1 .....Q_f‘f Ilew IIa!ﬁ“ Y ‘} ,;.
qROUND WATER OBSERYATIONS : OFFSET
T 3MEHRS i DE".}” ,oalr ESPECIALLY COMPILED FOR GROUND ELEVATION
ol 5, AL | C ITY OF NLW HAVEN, CT. HOLE No. B- 2 '
BULO - - L o BUREAU 0 « " CASING . i SAMPLER - cone_ BARI
Sy on. 2" 21 378 o, URAII\:GiNg;'ﬁggglNg we . HSA S5
"
#P! or i Hydraulic Rotary. SIZE 1D, 2t 1 3/
Ml YAVEN, COT.
M SAMPLE BLOWSPER " | pensity | proFiLe . SAMPLE
: "ffni‘t ::I':'\’; Npo’.1s T:':' —— — OR CHAPN‘GE FIELD IDENTIFICATION OF SOILS
4 ET:VT FT. Sample 0.6 |612]12.18 ;glNSiIUS;E l:EEV'.‘ REMARKS NO. [PEN REC
1.5 Agphalt
- Brown C-F Sand, Little Fine Gravel,
S 16 16 16 mog;$p 6.0 Trace Cobbles, (Fill) 1 3.
' Red Brown C-F Sand, Little Silt,
8.0'l Trace Seashells, Fine Gravel |
I 1 Grey Organie Sandy Silt, Trace
SS [21]18[10|M.Comp| 10.0/' Seashells o 211.51.13
- Wet _ '
3
55 |8 [7 16 |M.Comp Red Brown C-F Sand, Little M F 31,518
Wet ) Gravel. Trace Silt | | _
9 15 13 |Loose Red Brown C-F Sand, Little Silt. Llt.gl
Wet. "Trace Fine Gravel _
R3O : R ”
2 12 12 |Soft |’ Grey Organlec Silt, Trace Clay 2 t.911.
' Moist
3 |3 [% |Soft ~ SANE A3 SAMPLE # 5 WITH TRACE FINE [ 6 .51,
Moist ‘ SAND
) B 2SS -
10 19 41 _iDenss Red Brown G-I Sand, Little Silt, rft.5L0
‘Trace Fine Gravel -
Proportions used: trace = 0-10%, little = 10-20%, some = 20.35%, and = 35.50% TOTAL FOOTAGE:
St e Cmomsenen 65t
& $$ = SPLIT SPOON 10.30 MED. COMP, . F
SOILS ENGINEER: UP = UNDISTURBED PISTON 30.50 DENSE Rock Coring 2

K P = TEST PIT 50+ VERY DENSE
873 51 DRILLING INSPECTOR: UT = UNDISTURBED THINWALL HOLE NO.

ik 4 e vy o e e e e




SOIL SAMPLING LUG

<

DATE START ; (1D ) sheer o of .. K.

. 7/ Y77 CONNECTICUT TEST BORINGS, INC, <2 TP
DATE FINISH, 7/1 5/77 Sub-Surface Specialists PROJ. NO. .. 6-—73-—1
WEIGHT OF HAMMER 140 300 P. O. Box 69 tocation (;rand Ave.

HAMMER FALL .. ... RV T Sp— SEYMOUR, CONNECTICUT LINE & STA.
(203) 888-3857
L , GROUND WATER OBSERVATIONS OFFSET
A ‘,’;"'6 gl - _ ESPECIALLY COMPILED FOR GROUND ELEVATION
o il ALY ! ' v
o 7iqa —CLTY OF NEY HAVEN, CCNN, HOLE NO. B- ' 2
R . 1 . /8 " BUREAU OF ENGINEERING ' CASING  SAMPLER  CORE BARF
SAMPLER 0., 0. L 3 . . TYPE HOA... .. 32 :
‘YPE or ne Hydraulic Rotary 200 ORANGE STREET SIZE 1.0, 2§" 1.3/8"
! FEEl HAVEN, OF
SAMPLE | S PR ge | pEnsity [ prOFILE SAMPLE
—— = OO | crane FIELD IDENTIFICATION OF SOILS
Sample os TeaaTize MOISTURE ELEV. REMARKS NO. | PEN REC
8 11012 M.ﬁorgp ~ - |Red Brown C-F Sand, Trace Fine Gravel 8 1.5L
L e e ' ot
1191 17 M%(Jomp Red Brown C-F Sand 9 0.5].2
-~ _|We ' ’ '
. 47,00
15 10 M. szp Red Brown Fine Sand, Little Silt 10 fi.5.6
We : _ ' -
- 1
517 |12 ‘vg.gomp .Same asg SAMPLE # 10 11 1.5 .8
e .
9 |8 [10]M.Comp ‘SAME AS SANPLE # 11 121.5.2
et let.st .
24 -
- 4

8. !
£
g [

3 [
§ , . Proportions used: trace = 0-10%, little = 10.20%, some = 20-35%, and = 35-50% 1OTAL FOOTAGE:

?  DRILLER: G.5. A.F. SAMPLE TYPE COHESIONLESS DENSITY _ 61 , rl
B — R A e o

PR soils ENGINEER: U = UNDISTURBED PISTON 30.50 DENSE Rock Coring, -
b TP = TEST PIT 504 VERY DENSE HOLE NO.

3

DRILLING INSPECTOR:

UT = UNDISTURBED THINWALL




SOIL:SAMPLING LOG

@ / SHEET

pate sTART. .. 9/12/7o» o ocoeemwmeem eee o ALV speer ) .
- 7/12/77 CONNECTICUT TEST BORINGS, INC. 76 '72 1 &
DATE FINISH, 7/12/77 Sub-Surface Specialists PROJ. NO.
— ub-Surface 76 73 1
WEIGHT OF HAMMER 4o gop P. O. Box 69 locAToN (trand Avenue
. N SEYMOUR, CONNECTICUT
HAMMER FALL .. ... U L — LXNEESA Naw Havan, Ot
: ';‘"i ,, {203) 888-3857
"\ ¥ ‘T, GROUND WATER onsznvmous OFFSET
DATE Fonme DEPTH -5 )
‘ " . ESPECIALLY COMPILED FOR GROUND ELEVATION
Wi/ f’,_HRS.. 8.9 OITY OF NEW HAVEN, OONN. . B- 3
= r: """ BUREAU OF ENGINEERING CASING SAMPLER ' CORE BARR
" " \ o
ﬁ‘“’“”" _2 A 3/8 200 ORANGE STREET vee }2‘;‘5 ------- { 3%..--
rps or e _HYDRAULIC ROTARY Y HAVEN, OT. SIZELD. o T it
b BLOWS PER 6" -
’:ﬁ}f pepth Ho. Type . X SAMP:ER For | |cnavce HEELD IDENTIFICATION OF SOILS SAnPLE
| g L[ mm ) comer || 4w Black Top  sewams
L [5*§0 35 [ 5 [ 42 Loose Miscellanous Fill 154
AL ' o
A 7.0°" - L S
086 SIS L1 0 | 1T S0t Groy Grganic S11% mixed with F-C 2 11,501
11.5 Wet S8and, Some Gravel
. . o0l i ¥
15%to[ ST L4 |50 ery Augéred’ In‘Eo & Wood PIier from IH.0Y [ 3|92 |8
5. 94T 5" ense _1§.0' to 1§ o -
NS o 'REFUSAL ON HSA - °. 7w i
BUTTOM OF BORING - 16.0' -
3%
8 —
E
< ‘:
8
é‘: —
§ N - ——
g ; | -
é Proportions used: trace — 0-10%, little = 10.20%, some = 20.35%, ond': 35.50% '
ﬂ ~d. TOTAL rooucé:
: DRILLER; J SAMPLE TYPE COHESIONLESS DENSITY _ .
g ! T.qd. 'C = CORED W = WASHED 0-10 LOOSE Earth Boring ft.
Z - i HELPER: §§ = SPLIT SPOON 10-30 MED. COMP.
' UP = UNDISTURBED PISTON 30-50 DENSE Rock Coring Ft.

SOILS ENGINEER:

573: " DRILLING INSPECTOR:

TP = TEST PIT

504 VERY DENSE HOLE NO.

UT = UNDISTURBED THINWALL




o,‘.n,e’bs‘un‘-:"_"‘-' .' 7/13/77 | | SOIL SAMPLING LOG m sHeer ... L ... of 2.

e - ) CONNECTICUT TEST BORINGS, INC. 76 72 &
DATE FINISH, 7/1 3/77 ' Sub-Surface Specialists PROJ. NO. 76 73“ i ('
WEIGHT C: HAMMER 140 XF - P. O. Box 69 location Grand Ave. )
SEYMOUR, CONNECTICUT . : LHNE S STA. NQ' }{ Q I
(203) 888-3857
; GROUND WATER OBSERVATIONS _ v OFFSET __ _ ‘
DEZH o W7 ESPECIALLY COMPILED FOR . .1/ | OROUND ELEVATION v - R
! Tl& 1 OITY 0“‘ NEW HAVEH ] (‘Oh " [ I . HOLE NO. ) B-b 3‘ ’
R 3.. 13 /”‘8,, BUREAU UP ENQINSERING T CASNG  SAWPLER  coRE BAmR
SAMPLER 0., 1.D. P ‘ *HSA - - 88 o
e 200 ORANGR STRERY e " ‘ "
T “Hydraulle Rota - 28" 1" 3/8°*
yreor mo =Y w MR OHAVEN, CT. I
BLOWS PER 6" o ,
‘3% ::,':: Z:N:A?:: Ti’;' FM:N SAMP:R ::EE:: :ﬁ:A’E‘EEE o FIELD IDENTIFICATION OF SOILS _ SAMPLE
} Yy Sur’laco ELEv. pr. | Semp! T NOISTURE ELEV. 1/2 Blagk 'L‘ap REMARKS NO. | PEN |REC.
i ~| | | RerER T BoRING D-3 N
%.
2SS 2 U 2 :sogt_ * {Grey Urgenie Si1t and Seashells 1 b 59
b :zzg “tq St t—{Seft |  |Grey Olayey Silt, Trace Fine Gravel |—2-kv5{2
N X g )
ot | o
- ' o —
8 i tg- 857273 3 Soft | Grey Silty Fine Sand o R
“E‘ : Wet t
1
< ¥
8
3
Y S5 86— 1t2 ¥ Comp| 5.0/ — B . 2 X3 '
i "ot | 4.0} Red Brown Fine Send, Iittle Silt
g ' :
g L
g J‘ 1. d , Proportions used: trqce = 0-10%, little = |0-20%, some = 20-35%, and : 35-50% TOTAL FOOT ) '
o orier, Lo de SAMPLE TYPE COHESIONLESS DENSITY ) (3 5
Q Tl 'C = CORED W = WASHED 0-10 LOOSE Earth Boring Fr.
Zs I HELPER: §S = SPLIT SPOON 10-30 MED. COMP. "
Heg 1 soILs ENGINEER UP = UNDISTURBED PISTON 30-50 DENSE Rock Coring, *
ity 1P = TEST PIT 50+ VERY DENSE HOLE NO.

5/13 - " DRILLING INSPECTOR; _ UT = UNDISTURBED THINWALL



VT

wie s 9/11/272

DATE FINISH, R n/13/97

WEIGHT € F HAMMER Tuo - ppx
HAMMER FALL ... o 30" X s

z A f GROUND WATER oassavmom

CONNECTICUT TEST BORINGS, INC.

SOIL SAMPLING LOG

CE s

of . R

Sub-Surface Speclalists
P. O. Box 69

PROJ. NO. 7672-1&

LOCATION (}rm AV076~?3‘ 1

SEYMOUR, CONNECTICUT
" (203) 888-3857

g

OFFSET

DATE .y nME ; DEPTH v - » T
ol ' v | - " " ESPECIALLY COMPILED FOR GROUND ELEVATION
7{*3/77 :2‘3° pemy’ i’dg,_ . ITY OF NEW HAVEN, CONN. vt vo.__B-3a
N 1 3/8" BURZAU OF ENGINERRING ;ﬂxi SMMWR“CMFM"
SAM:LQ 0.D. - 1D : TYPE g
;PE OF RIG ’{ydmullo Rotﬂry ) . 200 ORMJGE STREET SIZE 1. 1 3/8"
1 HAVET‘ ’ (JT
BLOWS PER &”
f Depth Mo Trne - o SAMP:“ o g:cA,Ec:sEE FIELD IDENTIFICATION OF SOILS 3 - st
\Surface E?.::/"g Somple os o172 h2e xggﬁ,‘:& ZEEV. . REMARKS NO. | PEN REC.
fl)'tg 33 |[1h[22[16 gox:n — | Red Brown F-C Sand and F-C Gravel, | 5[1.5li.
5 ey
4, [18"%0 (89 |16]18]20 | Dense SAME AS SAMPLE # 5 6.5
¢ . 5 : Wot
: 'lj,,'-.' .
'\ Sé'gc: 38 19 |9 |8 rvv}.gomp Red Brown Fine Sand, Trace Silt ; 74,5113
* e .
L ]
-53'§? 33 |8 |6 [12 MWComp SAME AS SANPLE # 7 g5
A . - B . -~ _
[ :‘ ‘*L v '53 -
7 [9_[17|M. Comp . SANB AS SAVPLE # 8 9 1,532
Wet 61 . 5' '
. Proportions used: trace = 0-10%, little = 10-20%, some = 20-35%, and : 35-50%
g d' TOTAL FOOTAGE:
- DRILLER: f 3 SAMPLE TYPE COHESIONLESS DENSITY Eorth Borl 61 » 5 .
v G I om™ " e  owe. .
F sous mven BTl e SRt e,

* DRILLING INSPECTOR:

UT = UNDISTURBED THINWALL



v

. SERVING: Conneclicut, Muuachuselh. ,‘Rhode Islund .Vermont, -
Mame, New Hump;huts New York ’NoW"hrsJﬁ, Penmylvuma

| }-Teet Borings, I

Y

", very loose - " very soft

R ' below 25

loose . - o soft “-.2510 .50 .
mednum;;‘.’" med|um S50t 1, 0-
" densé - stiff it
“ very de verystlffu“ L ',,2to4 "

: hard *over 47 s

"Ahavo hased on 2"00 samplerx13/8"ld 140 Wt.x30" l'all (qu*) =
Tompersquurc l’out RANERR : L , R _.-.-;

g Ui Tonsper+ .
' Square Foot

Ma"snve crystallme hed rock mcludmg gramte dmnte gnenss, trap rock hard

: , limestone and dolomite, -, " W e . AL L
":':": A Fellated rock including bedded hmestone schlst and slate in sound condltlon o ’\..' ; ‘.::; L o 40 '
£ “ Sedlmentary rock including hardshales aandstones and tltorOugbly cemented conglomerates.; " , 25
" Soft or hroken bed rock (excludmgshale) and soft limestone, - " - IEIE i
X Compacted partmlly cemented gravels sand and hardpan overlymg rock : R (i}
’Gr,avel end sand- gravel mixtures,© e s AT Tl 8
5T '+ Looso gravcl hard dry clay, Compdl‘t coarss sand and soft shales. N g 4
g, Loose cmrse sand and sand-gravel letUl’BS and t:ompacf fine sand (confmed) TR 13 .
5 Lnoqe medmm sand (confmed) stiff clay Shen i : 2

Suft broken shale, soft clay



SOIL SAMPLING LOG (v ™

DATE START 7/15 | ’ : (_1 \‘«_)D ) sueer S o

- /L5/77 CONNECTICUT TEST BORINGS, INC, 6 2 1 &
DATE FINISH : 7/1 5/77 Sub-Surface Specialists PROJ. NoO. ;6 ;3-1 - N ' "
WEIGHT qF HAMMER 140 “ - P. O. Box 69 ‘ LOCATION [ ]:and A‘S’D R )
HAMMER FALL . ... . 30 L)) A SEYMOUR, CONNECTICUT XINER SAX New Haven, Ct.

St (203) 888-3857
é"x " ., GROUND WATER OBSERVATIONS . OFFSET -

s Lo DML _ ESPECIALLY COMPILED FOR GROUND ELEVATION )

| City of New Haven, Conn., | woeno. B-4 e

SAMPLER . CORE BAR

B i of Engi i ., CASING

: 2 "
SAMPLER 0.D.. TYPE

1er or e Hydraulic Rotary 200 Orange Sireet SIZE 1.D.

Maw Haven, Ct.

sampie || RSOV Rbler | DENSITY | PROFILE ) SAMPLE
NO. 1’; - ; OR CHANGE FIELD IDENTIFICATION OF SOILS
DEPTHS rom () CONSIST. | DEPTH . REMARKS . no. |ren | Rec

Sample
ELEV. FT. 05 |82 V1z.18| MOISTURE | ELEV.

KRN ) R
. Lo

~—COUNCRETE

0!

REFUSAL UN HSA
BOTTOM OF BORING 3.0’

NOTEs UNABLE TO OFFSET HOLE DUE TO - —
' UTILI1TIES

L

P .’.'
] -
, _

i Poi :
1 H
a 1
8 .':,..',
< I3 : !'
w ‘o
3
%,
;,‘.
o
2 .
Y
i -
]
8 Proportions used: trace = 0-10%, little = 10-20%, some = 20.35%, and = 35-50%
g ; - : _ TOTAL FOOTAGE: ,
& DRILLER: AT, . SAMPLE TYPE COHESIONLESS DENSITY b Bori 3.0
] HELPER: R.H C = CORED W = WASHED' 0-10 LOOSE Forth Boring -
z 3 : §$ = SPLIT SPOON 10.30 MED. COMP. . Rock Corin Ft

SOILS ENGINEER; UP = UNDISTURBED PISTON 30.50 DENSE ock Toring, '

P = TEST PIT 504 VERY DENSE HOLE NO

673 DRILLING INSPECTOR: UT = UNDISTURBED THINWALL




SOIL 5AMPLING LOG

CONNECTICUT TEST BORINGS, INC.

Sub-Surface Specialists

P. O. Box 69

w
st 2/43/77

DATE FINISH, s 2/1%/77
WEIGHT GF HAMMER 140 30K ]
HAMMER FALL e TR v} G—

SEYMOUR, CONNECTICUT

B ) qu;u}]

GROUND WATER OBSERVATIONS

(203) 888-3857

PROJ. NO. 76 ?3"‘ ﬁ

G
76-73-1

LOCATION (1 lf.‘ﬂn d Q Ve .
RINE & STA. HNoaw Havon, Ut.

OFFSET

', TIME S DEPTH i D ELEVATION Y
S mome ¢ 9,00 ESPECIALLY COMPILED FOR GROUN S B
‘i¢s ’. ' 9 CITY OF NEW HAVEM, COMNN. woeno. P § B
AU an 4 /s BURBAY OF BNQINBERING (CASING  SAMPLER  CORE BARI
““]:“'?v°-°-.f 2, 1/ 200 ORANZT 8T rﬂ‘sfp‘ rvre L I
1:& ordmc' HYDRAULYO RCTARY - ) ' ~ szero, 2R 1 3/8" e
e VR OUAYEN, OT.
N o | SAMPLE | BLOWS e | opensity | prOFILE ’ SAMPLE
o s:liw o;?hs 17' From To COS:IST Cg:;‘:‘ FIELD IDENTIFICATION OF SOILS :
Y Syrface | ey pr, [Somple e sl moisture | etev. ‘ REMARKS NO. | PEN " |REC
- 2 [ BIagk Top
¥ Comp PILL | 1 1.5.8
200k e e
joashells, vomo Bilt. Bore Sand —
Loose 21.5[.1
Wat N
]
Loose SANE AY JAMPIE # 2 A8 .2
Wat ~ 5 )
LR PR
S;f: Gray Sandy Silt, 3ome Seashells 1512
9 s v
Soft SANE AS SASPLE # 4 —5 15t
Wet —
Soft Grey (rganie Clayey Silt 61t %1t
Wet
3300 . l
Loone —2 151t
Wet Grey Brown O-F 3and, Some Lrgnnlo
341t —t—t
b e —— e

Proportions used: trace-—= 0-10%, little — 10.20%, some = 20.35%, and = 35.50% '

Jatd TOTAL FOOTARY 5
DRILLER: f.d. SAMPLE TYPE COHESIONLESS DENSITY - "
HELPER: C = CORED W = WASHED 0-10 LOOSE Earth Boring ’
i ; $5 = SPLIT SPOON 10-30 MED. COMP, Rock Corin f
/. SOILS ENGINEER: UP = UNDISTURBED PISTON 30.50 DENSE oc 9, '
' TP = TEST PIT 504 VERY DENSE HOLE NO

DRILLING INSPECTOR:

UT = UNDISTURBED THINWALL



;;,;(_;r,@‘.ﬁs«.? o

DATE START

2/13/27

SOIL SAMPLING LOG

DATE FINISH,

- 2/13/77

Sub-Surface Specialists

P. O. Box 69

CONNECTICUT TEST BORINGS,

@\O\) weer 2 a2

pros. N0, TG~ 72-'
LOCATION (1o e][7ﬂ6~?3

INC. & f“

WEIGHT OF IAMMER 40 3000
HAMMER FALL O ) Cp— SEYMOUR, CONNECTICUT JUNES STAY Now Haven, Gt
e R (203) 888-3857
a':'?r-"\*;"&l  GROUND, WATER OBSERVATIONS OFFSET
B A TiMe L wb L. DEPTH . : Wy
i ' Sk . ' " ESPECIALLY COMPILED FOR - - GROUND ELEVATION . 4
, ' it
?3‘/" 11“‘5 ‘.u. 9 A oITY OF NEW HAVEN, CT. woteno. D+ o o
, 2.. 1 3/8" DUREAU OF ENGINEZRING X “"“; | sawrE °°,"i""
SAMPLER O.0. 1.0 _ . R S T e e
00 G APRAT TYPE e o,
"ort or s YDRAVLIO RCTARY mr—— TR+ S W 74 W
R PAYTIH, DT
}‘ beoth | SAMPLE [ Blows rerd | oensity | proriLE ' SAMPLE
7 Below o;?ks o —— - cog:m Cg:;ﬁi FIELD IDENTIFICATION OF SOILS
ﬁ*l Surface | giey gt | SOl T T2 MOISTURE | ELEV. REMARKS NO. | PEN | RE
|00/ 58 [ 3 | 6 M Comy Grey Brown O-F Sand, Some rganio [ 8 (1.5
e 10 ’. Wot Sllt |
15V 80/ S5 1 7 40 K3 M Comp Grey Brown (~F Sand, Trace (rganio 9 11.5/1
6. 5" . Wet Silt .
;’33‘%? S3| 6|58 |M Comp Red Brown Fins Sand, Trace Silt
1 [5158 -
FE %o 581 5 [ 6 [ 7 |1 Romp 3ame aa Above .
56. §' ‘Wet . .
674353 6 [ 716 | ¥.Comp82. 01 Snre ag Above.
AN Wet _
BUTTUM CP BuRING -
61. 5° T
]
Proportions used: trace = 0-10%, little = 10.20%, some = 20-35%, and : 35.50% TOTAL FOOT ) )
DRILLER: J- v SAMPLE TYPE COHESIONLESS DENSITY _ &%, 5
¥ HELPER . a. C = CORED W = WASHED 0-10 LOOSE Earth Boring fr.
X §s = SPLIT SPOON 10.30 MED. COMP. Rock Coring -
“’ 50ILS ENGINEER: UP = UNDISTURBED PISTON 30.50 DENSE .
TP = TEST PIT 50+ VERY DENSE HOLE NO.

nattl IS INEBEFTAD.

1T — UNDISTURBED THINWALL



AR

S
oATE Statt 2/14/77 SOIL SAMPLING LOG G KO Y
CONNECTICUT TEST BORINGS, INC. 76 ?2.,1 'y
OATE FINISH 2/14/77 Sub-Surface Specialists PROJ. NO. T o e
WEIGHT OF 1AMMER 140 30 B P. O. Box 69 locaTioN  rand Ava.
HAMMER FALL .. ... .30" b S SEYMOUR, CONNECTICUT A“"E"'fi“)( lew Haven, {}t,
K%L"{')ﬁ h'i\ . GROUND WATER OBSER\.IATIONS (203) 888-3857 OFFSET )
” Wi TIME v u A DEPTH iy o . : ‘:';-""ﬁf‘ R
i ESPECIALLY COMPILED FOR . . | crouno etevation
?(iu/?’ , 0 HRS 9 .................. olty of new haven | note no. n- 6
Aiﬁﬁé? Nb ) Tidal. CASING SAMPLER -~ CORE BARR
— ~ : " IO INRIIARTY E ARt
CAMPLER O, an 1 3/3 BURF‘AU» op EUQI {RIERIMG e HS& 49 . o
AN ) B s S W
TYPE OF RIG ﬁydmulig_!mmy__ i $IZE 1.D. 2% 1 3f8 ......
RO AL WO N v P
SAMPLE | N hier | pensity | prOFILE ' : ' SAMPLE
o;’?ks 2‘;' - ; co°:|s CH:;:‘:E FIELD IDENTIFICATION OF SOILS
rom o NSIST. D ’
ELEV. P, | SOl [ o T 27| MoisTuRe | ELev. an Aﬂl)h&lt REMARKS NO. [PEN |REC
<0 Prown C-F send, Somo G~F Gravel and
Cohbles (r111$
EI%B‘”ﬁg“H‘“E“"S M. Comp Red Brown Fine Sand, Trace 31lt 1 a2.503
. 87 - Dry

e | 1756 (33 (2 (2 |2 (Loome
K [Ic v W.t

%0133 [2 [2 |8 [Loove
6.5 Wet
PYYT 35 (2 [2 (2 [Soft

Wet

Pettoi99- (313 (3 ]Soft
P65t Wat
35-13—11t2—{sort

Wat

; ggi;rr% 213 TR M. Comp|
3 5 Wet

15;._5..

36.0°

Rnd Arown C-F Sand, Some 811t. Trace| 2 1.5 0
Fine Gravel
-4
Red Brown "ine Sand, Jome sllt. “YTUL.53
Trace Seaaholls N
Grey Urganle Sandy Silt, Little s 12
Seashells
SAWE A3 SAMPLE # 4 Tolstesis2
SANE A9 SAKPLE # it $ 18y

. _ottna o he et i = T, o S A AP I W

Grey Q-F ‘and

Proportions used: trace = 0-10%, little = 10-20%, some = 20-35%, and = 35.50%

L

. DRILLER:
h=

HELPER:
SOILS ENGINEER:
513 DRILLING INSPECTOR:

e
13

SAMPLE TYPE COHESIONLESS DENSITY
C — CORED W = WASHED 0-10 LOOSE Eorth Boring
§5 = SPLIT SPOON 1030 MED. COMP. Rock €

UP = UNDISTURBED PISTON 30.50 DENSE ock Coring
TP = TEST PIT 50+ VERY DENSE HOLE NO.

UT == UNDISTURBED THINWALL

TOTAL FOOTAgE

50

Ft.



e
DA‘TE START 7/1 "/77 SOIL SAMPLING LOG @3) SHEET . .. of . & .
; N CONNECTICUT TEST BORINGS, INC.
DATE FINISH. Sub-Surface Spacialists PROJ. NO. ;g ;%*& ...........
WEIGHT OF HAMMER 140 P P. O. Box 69 LOCATION (3
HAMMER FALL .. ......30" ,(a{z' ...................... SEYMOUR, CONNECTICUT 2 L INEr & §TA
T2 SR (203) 888-3857
’B’HT R GROUND WATER OBSERVATIONS ! OFFSET
P pATE .. . TIME - | DEPTH , ;
Yy g, 60 ESPECIALLY COMPILED FOR : GROUND ELEVATION
f/ kﬂ/??\'“ 0 KRS ""'Tlgljs_ GITY O NEW HAVEN, CONN, - | Hote wo. B- 6
= I . r ENGLHTRRING CASING SAMPLER  CORE BARI
saweien o0, 2" w1 3/8" Jﬁﬂgqimn GTREET e AGEA "
wee or ic _Hydraulle Rotary | * :‘T = SIZE 1D 2% 1 9/8 ......
el AV, G '
Dot SANhglE Tyne ON SahLER DE:‘JSR”Y ::2,:'::5 | FIELD IDENTIFICATION OF SOILS SAmPLE
i ‘Q Below | 1 corus of | From To CONSIST. | DEPTH
U Surface | gy gy, | SomPle T 12 Ti2.08] MOISTURE | ELEV. ‘ REMARKS NO. | PEN  [REC
T 1B |7 .Comp Grey C-r oand, irace Silt, Fine 5 [1.5[1.
Wet Gravel
1819 6 Conp SAME AS SANPLE # 8 7 [1.357
- Wet
B1S17 Qomp SAME AS SAMPLE # ¢ 15 (Y. 5]
Wet : N
"
0l — y

31817 |1.Comp
wet L - | -

516 9 | M Comp SAME A3 SANPLE # 11 ,
Net 61,97

BOTTLH <r BCRING 61.5%

Red Brofn Fine Sand, Some 384t {11 (1.5

Y%

Proportions used: trace = .0-10%, little — 10.20%, some = 20.35%, and = 35.50%

5/13

DRINNING INSPECTOR:

g' T
. DRILLER: P SAMPLE TYPE COHESIONLESS DENSITY
HELPER: C = CORED W = WASHED 0-10 LOOSE
¢ ’ $§ = SPLIT SPOON 10-30 MED. COMP.
SOILS ENGINEER: UP = UNDISTURBED PISTON 30-50 DENSE
TP = TEST PIT 504+ VERY DENSE

UT == UNDISTURBED THINWALL

TOTAL FOOTA(g
Earth Boring 1
Rock Coring
HOLE NO,

Ft.

Ft.



.

?/14/77

SOIL SAMPLING LOG

CED Y

AFESTARY - (fAY e S PR e N Y)Y e b o
: CONNECTICUT TEST BORINGS, INC. ,
E,DATE FIN'ISH. . ' 7/1 "’/77 _ ] ' Sub-Suvﬁ?te Specialists FROJ. NO. ;2:;%:%'“0
'WEIGHT OF HAMMER 4o Yawg P. O. Box 69 LOCATION 7vand Ava
HAMMER FALL ..o 0" W SEYMOUR, CONNECTICUT e s g4X New Haven, Ct.
oo (203) 888-3857
v GROUND WATER OBSERVATIONS , OFFSET
i .. | fgmo . c ’ ESPECIALLY COMPILED FOR GROUND “E";'m‘ ;
B a: 4 3 M HOLE NO, [l
7 el Iid&Lﬁ'BUREAU OF ENGINEERING ~ CASING SAMPLER - CORE BAI
5 ! ' 3 - » y
!Amm oo, 2 104 /8% |~ 200 ORANGE 8 TYpE SA .83
ry gr, ) A -
v Hatresiia Roazy |- 2008 STRGEL M S
- ML MATER S, 07,
SR . | sampie AT DENSITY | PROFILE ’ : SAMPLE
:T” NO. Tree OR CHANGE FIELD IDENTIFICATION OF SOILS
*E} su"f:‘:e DEPTHS Su;p,e From To CONSIST. | DEPTH REMARKS no. |pen | re
ELEV. FT 0.6 6.12 | 12.18] MOISTURE ELEV. ! l"" ala(}]( Tlf)p .
2 M. Com Red Bro and, Trace M-F 13.54!¢
P ,ravafn (%'111u ’
.z....i:m og— st Pros .
1 301t Grey Brown (rganic ollt and ”I"l?B"kl
et Seanhells
_1
21300 Grey DBrown :rganie 31lt, Trace R YR Y
et Seashells . )
2 (30f¢ Gray Urganiec 3ilt, and Seashells, L5
de% Little O~ Sand
GRADUALLY CHANGING TC ' -i
2 Loome Grey and Red Brown C-T Sand, Little [ 5 1.5 1.
ot F-M Gravel, Trace urganle Silt,

: Trace Wood - —
g ! S35 Comp Same mg Sample #5 ERSEL
E_:‘ “ Wot
g ) 22.0] . - - | —
g7 5513 ——4—Loosa Grey Brown Flne Sand, Traoe (rganio (A XA .5
§~ et 511t, Traoce Wood
R B 1
2 S SR
é F E;. o Proportions used: trace = 0-10%, little = 10-20%, some = 20-35%, and : 35-50% TOTAL FOOT@I:. 5 !

E DRILLER Ml SAMPLE TYPE COHESIONLESS DENSITY ) )
o . i C = CORED W = WASHED 0-10 LOOSE Barth Boring -
Z gF.5, HELPER: $§ = SPLIT SPOON 10-30 MED. COMP. Rock Corl f
SOILS ENGINEER: UP = UNDISTURBED PISTON 30-50 DENSE ock Loring, '
TP = TEST PIT 504+ VERY DENSE HOLE NO.

>
3
]

DRILLING INSPECTOR:

UT = UNDISTURBED THINWALL



gl e

DATE START

2/14/77

DATE FINISH, j' < 2 /14/77

WEIGHT OF KAMMER 140

SOIL SAMPLING LOG

CONNECTICUT TEST BORINGS, INC.

Sub-Surface Specialists
P. O. Box 69
SEYMOUR, CONNECTICUT
{203) 888-3857

,> suez; e of B

(G

rros. No, 76=72~4... .%.
*76-73-1

OFFSET

LOCATION A rand AYa.
LUNE & $TA. 1aw Havan, O

%
HAMMER FALL .. oo 307 A o
.o :
-’f;?%;}ﬁmﬂ . GROUND WATER OBSERVATIONS
W pare N T mme . DEPTH

Y Veed

ESPECIALLY COMPILED FOR

GROUND ELEVATION

u

‘1148 p.m. 10,0

,“ R GI'I'Y ()F NEL‘ HAVEN. G(JHN. HOLE NO. n” ?
2 T N BURRAU CI' INGIHNEZRING CASING  SAMPLER _ CORE BARR
SAMPLER O'D"-M 2 0.4 3/8" nj;m?mnf,gmmwm TYPE CHOA 83 i
wee or ni _Hydraulie Rotary A e SIZE 1.D. 2i“ ........ 13 /0‘ .....................
S PR OHAYEDY, o0,
P BLOWS PER 6"
%?::,ZT, Z:N:%-:: Tree m:.N SAMP:R DE:JSRIIT: g:SEéEE FIELD IDENTIFICATION OF SOILS SAnPLE
W Surface g py gy, | Samel oe 1612 1218 Acxg:sﬂfné [:lEV'.' oo REMARKS NO. | PEN  |REC.
b |14 (B [Loowne Red Brown Fine $snd, Trace urganio | 8 1.1,
. Wet 311t, Trace Wood
3 |4 |t Lo:ao Red Brown Very Tine Sand, Trace Silt| 9 1,511,
— Het .
416 |8 |Loose SAME AS SAWPLE #9 101,501,
Het [
_‘.
51519 Lﬁo%o SLIPPED SAMPLE 1S
. ‘ - —
35 T6 & 6 [Looae Red Brown Flne Sand, Trace 3ilt RYALESILT
Wet 615" .
. BOTPCM UP BURING 61.5°. T
e~ o] — ___‘,__‘
- — ’... —

Proportions used: trace — 0-10%, little = 10.20%, some — 20-35%, and = 35-50%

B8 TOTAL FOOTAGH | 5
DRILLER: o:h SAMPLE TYPE COHESIONLESS DENSITY . .
HELPER: + ke C = CORED W = WASHED 0-10 LOOSE Earth Boring "
; §$ = SPLIT SPOON 10-30 MED. COMP. Rock Corin f
5% SOILS ENGINEER; UP = UNDISTURBED PISTON 30-50 DENSE ock Coring, :
‘ TP = TEST PIT 504 VERY DENSE HOLE NO

" DRILLING INSPECTOR: __

UT = UNDISTURBED THINWALL



7/14/77

SOIL SAMPLING LOG

QDo sheer. Lo 3

DATE START
CONNECTICUT TEST BORINGS, INC. — 6-72-
DATE FINISH, ?/1 5/77 ] Sub-Surfacs Specialists PROJ. NO. ;6-;3-% '&
WEIGHT DF HAMNER 140 3007 . P. O. Box 69 tocatoN  (3rand Ave
HAMMER FALL .. ... 30" Lt S SEYMOUR, CONNECTICUT LNE&STA, MNew Haven, Ct.
[RSEa ’ (203) 888-3857
. GROUND WATER OBSERVATIONS OFFSET
DATE W TIME DEPTH GROUND ELEVATION
?/1“/77 ., 3'00 :,;. . 11. 0 ' . ESPE?IALLY COMPILED FOR
R T I CITY OF NEW HAVEN, CUNN. HOLENO.  B- 8§
ra— S T BUURFAY CF ENGINEERING CASING SAMPLER = CORE BARI
SAMPLER 0.0, & 1ol 3/8” 200 CRANGE STRERT TYPE HS5A 33
1ot o me Hydraulie Rotary e RATS szeo. . RR" . 1.3/B" .
* nad HAVEN, OT
\'#‘ Depth SANAgLE Type %S%i;m&’ DEP;‘;ITY g:fﬂéf: FIELD IDENTIFICATION OF SOILS SAMPLE
T Below ) of rom o
" Surface E?:f,":i Sample _:}f{" i Tn.m :gleilus;e ‘:f::," REMARKS NO. | PEN | REC
Very |.42°7 | DBlack Top
—-|-— Dende 15, 5¢ | __ Gobbles
21 L4 13 4. Comp Sand, 5ilt, Seashells, Gravel 1 1.5
h 1212 ] Loose Same as Sample #1 2 [1.5L9
Wet
12.01.
- 4
21110 |30P% Grey Silty r-C Sand, Some Seashells 311,501,
Wet : ~
Wt H | Soft SANE AS SAMPLE # 3 h 1.5
Wet
T[T ]30ft |- Same asg Sample #4 5 11,3
Wet —
290 e e - B
7 1513 [hoose 6 [1.51.
Net Red Brown Fine Sand, Trace S5ilt ~
2 T2 % Loose Same as 3ample /# 6 7 1T1. 5L
et
Proportions used: trace = 0-10%, little == 10-20%, some = 20-35%, and = 35.50% TOTAL FOOTAGE:
DRILLER: v i SAMPLE TYPE COHESIONLESS DENSITY . 31. 5 '
. r.D. C — CORED W = WASHED 0-10 LOOSE Earth Boring .
© % HELPER: §5 = SPLIT SPOON 10-30 MED. COMP. Rock Corlng .
"7, SOILS ENGINEER: UP = UNDISTURBED PISTON 30.50 DENSE .
: TP = TEST PIT 504 VERY DENSE HOLE NO.

513

DRILLING INSPECTOR:

UT == UNDISTURBED THINWALL




SOIL SAMPLING LOG A "
£ STARY L/7 o sheer o 3
2= 7/AN/ T CONNECTICUT TEST BORINGS, INC. ~—— 76751 B
DATE FINISH, - 7/18/77 Sub-Surface Specialiss PROJ. NO. 75-"?3-1
',IV/ElGHT F HAM JER 140 i R P. O. Box 69 LOCATION Gmnd Ave .
HAMMER FALL oo 30" XMY SEYMOUR, CONNECTICUT [ FLINE & STA New Haven, Ct.
W (203) 888-3857
A b "' GROUND WATER OBSERVATIONS o OFFSEY
/‘“:)I;? y ‘,3‘00 11. 85;7" .ESPECIAITLY COMPILED FOR | GROUND ElEV”:'ON
A . CLITY GP NEW HAVEN, CCHN. howwo. p. 8
............................... BUREAU OF ENGINEERING , o samin cont oam
tmmn oo, . 2" 1ol 3/8" |- 200 CRANGE STREET TYPE HSA . . 39
JHYDRAULIC RUTARY AL ' L. 2&" 1 3/8"
;vpe OF RI _ ) SIZE 1.0,
N9y HAYVEN, OT ‘
”; bepth | o+ | Tvee ‘o ShiPlén PTor | Chance ' FIELD IDENTIFICATION OF SOILS ﬁ' S
e Below . of .
F oo | e | [ren] e | cour | o °
SS (4 |4 |4 | Loose Red Brown Fine Sand, Trace S1lt Bl1.5/%
s Wet ' -
|55 |5 [ |5 Loaag Red Brown Fine 3and, Some 3ilt 9 1. §l1.
o .
58 |56 [7 | M. Comp Red Brown Fine Sand, Little silt ~ [101.5]1,
Wet ~
{ ] —
Ty {7 [TI[13| ¥. Comp SANE A3 SANMPLE #* 20 ‘ s
Wet :
53 _[10[11]13] M. Comp SANE AS SANPLE # 11 12 1. 511,
Wet —
. —
S5 |7 [ |M.Comy: Red Brown Very Fine Sand, Littlo : 131,51,
) Wet Silt ‘ .
| S
g,  [7%6|55 [6 [7 |8 | M. Compy SANE AS SALPLE # 13 I 5T
E sy (Lo §7 Net .
< '_,[_v‘(:[!' ki k
w ),; L .
& e
31'1’ ,"" -
@ . SYED[SS 87 [7 | M. Comy SANME AS SALKPLE # 14 K. 5|1,
z"t;,;:,‘i’ + D Wet v
;" ":é‘ﬁ'.i :
§ . [ { 4
7 L . _ | L
& . Proportions vsed: trace = 0-10%, little = 10-20%, some = 20-35%, and = 35.50% t TOTAL FOOTAGE:
g DRILLER: v SAMPLE TYPE COHESIONLESS DENSITY 2 . B1,5'
g - U C = CORED W = WASHED 0-10 LOOSE \ Earth Boring B
z-, HELPER: §§ = SPLIT SPOON 10-30 MED. COMP. ! Rock Coring f.
SOILS ENGINEER: UP = UNDISTURBED PISTON 3050 DENSE : ek o,

5/13 DRILLING INSPECTOR: UT = UNDISTURBED THINWALL




SVIL DAMPLING LWV

CONNECTICUT TEST BORINGS, INC.

Sub-Surface Specialists

P. O. Box 69

DATE START 2/14/77

DATE FINISH, /1 5/7?
WEIGHT OF HAM 4ER 140 g0
HAMMER mlt 80" X

SEYMOUR, CONNECTICUT

13
ll{"}' GROUND WATER OBSERVATIONS

(203) 888-3857

(Rl yosHeer ... b . of . .3

T ros. no. 26=72-1 &
76-73-1
LOCATION ﬂnand Q]Ee
Anela(sts, New Heven, Ct.

OFFSET

o EP -
D”} PR o ESPECIALLY COMPILED FOR GROUND ELEVATION
/14/77 3100 ~ 11,0° 37
e ’ City of New liaven, Conn. HOLE NO. »
. ‘ 2" : 3/8’ Bureau of Englneering CAS,I’NG SAM‘PL‘E—R CORE BARI
SAMPLER O.D. 1.0. PP . TYPE H3A 55
. Hydraulle Rotary 200 irange 3treet 2 U WV b
\YPE OF RIG SIZELD. ... e ST
lfow Havan, Ct.
. BLO R 6"
Deprh | SAMPLE | o AIVRARATEA DENSITY | PROFILE ! SAMPLE
" Below No. of [ T OR CHANGE FIELD IDENTIFICATION Of SOILS
DEPTHS |, rom ° CONSIST. | DEPTH ’
Surface | piev pT. Plet Va2 T127a| MOIsTURE | ELev. REMARKS NO. [PEN |REC
B0"%0/ 83 |7 |7 |7 | b Comy fled Brown Very rine Sand, Little 16]1.5]1.
! W 311 '
1.5 : o% lgy, 51 311 - - -
] B.TTuM F BORING 81.5°
-
2 -
: L
R . -
><".’ & -
-
8 - R
nE: ;
< ‘
w . .
% -
& ‘
;.:.."
o .
2
= 1
L -
P
3 .40 !
& . Proportions used: trace = 0-10%, littie = 10-20%, some = 20.35%, and = 35-50% ‘
g, J.D TOTAL FOOTAGE:
i DRILLER: - SAMPLE TYPE COHESIONLESS DENSITY } ) ' 5
g HELPER: <. C = CORED W = WASHED 0-10 LOOSE { Earth Boring -
: ' $s = SPLIT SPOON 10.30 MED. COMP. ' Rock Corl B
SOILS ENGINEER: UP = UNDISTURBED PISTON 30.50 DENSE i Rock Coring, :
TP = TEST PIT ENSE
573 DRILLING INSPECTOR: UT = UNDISTURBED THINWALL 50+ VERY DENS HOLE NO.
T T ervr oo ——re R e too o S i e



Reference Data Set No. 3



Reference Data Set No. 3

Subsurface soil conditions reportedly encountered during soil borings performed in 2002 for
the construction of the existing State Street Bridge over the Mill River are summarized in

the following site plan and soil boring logs.



NOTE "A"

: .
THE EXISTING WALL {(WW-2A} AND SLOPE PAVING (WW-1A) BEYOND THE LIMITS OF COFFERDAM
COFFERDAM TO BE REMOVED é/L e SHALL BE REMOVED AND RECONSTRUCTED IN ACCORDANCE WITH THE DETALS SHOWN ON
ENTRRELY FOLLOWING PIER Existing Hridge for 36" woler to rdfnah LIMITS OF CLOSED CELL P SHEET S-10 & S-11, THE DETALS OF WALL SLOPE PAVING WITHIN THE COFFERDAM IS AS
DEMOLITION AND REMOVAL e A y COFFERDAM (TYP.) 7 SHOWN ON THE WINGWALL ELEVATIONS AND OTHER DETALS WHICH ARE LGCATED ON SHEET
. . 4 < 1-91 BRIOGE 5-10.
’ SEE NCTE "A" L%—-SEE NOTE "A": : s {QVERHEAD)
e e —— = N - : S
__ e T > : Y e HYDRAULIC DATA
I W | st-7 7 _ .
By e ~ [ | @] I MEAN LOW WATER -2.4 (FT)
) T WA - L. | WWIR ~7  STATE STREET RIGHT OF WAY MEAN HIGH WATER +3.8 D
® ]' ~13.57 SOEWALRT — ¥ 1 ol s HIGH TIDE LINE (1-YR. TIDE) +4.2 (FT) COORDINATES
. 1 £z} [ | Eaea) B +7,
D1 @ =] 2 sHouther B = S % e S-YEAR TIOE 20D STATION NORTHING EASTING
BEGIN SRIDGE _-:é " ; & L ' N — — 10-YEAR TIDE 88 (FT) R
+ m%: S B—%@E % 6 - 1300. 76060.576 | 557066.236
. 13+00 N ,,-\Q ! i14.£0 + ff} i 7 STA 1I +36.875 T5+9\6 100-YEAR TIDE 0.5 T 300,000 1 a
o o i@ - i ! “”b o 7—"‘9,_55._17}. e _"‘*1 P ﬁ\%'\ DESIGN FREQUENCY/EVENT 10~YR.TIDAL/100-YR. RIVERINE 15+00.060 176025 576 557263.149
I € STATE STREET ; i = ! |k ™ DESIGN DISCHARGE 4365 (cfs) -
! ; z L mar & DESIGN WATER SURFACE ELEVATION - 9,59 (FT)
i reT 8 —% SHOULBER @ =% 47| A ®
— ; 1 - - AT UPSTREAM FACE OF BRIDGE
I ® : 9.5 SDEWALK| g /\@ : Q, | MAXIMUM SCOUR ELEVATION -9.5 (FT)
- e OWIE : Ly = L o) WWIB FREQUENGY/EVENT 10YR, TIDAL/500-YR. RIVERINE CONCRETE DISTRIBUTION
LH*_‘“"{—“‘I——" /I!I;-—l—_/ LY.- -“/"“-_a_—”“lr*“‘””x r“"\\‘[ DISCHARGE 6800 (cfs) * SUPERSTRUCTURE cY 419
T = T 0
EXISTING PIER e 3 N9 g SUBSTRUCTURE cY 625
TO BE REMOVED ~v j a2 e =¥ P it T 1ot - : .
S UTLITY _LEGEND: . & :Z_g..g] BIﬂDGE i :l _______ i Il _______ E MBR (TYPE R-B 350) WORST CASE SCOUR SUB-STRUCTURE UNIT ABUI'!\AEN? 2 FOO:{!NGS cY 5_3:9
. \ = /.é (CVERHEAD? : {TYP.) : ToTAL o 57
PROPQSED ——@—— S1-6W ‘ :
. _ WETLAND LIMITS POINT OF MINIMUM CVERHEAD A
“iFOR EXIiSTING UTIITIES INFORMATION CLEARANCE. (14.547+) & §
UREFER TO HGHWAY PLANS. W & . )
- REF CENTERLINE PIER NG. 5 1-91NB % & . ; : . )
. TIDAL &5
PROJ. NO, 82-110 $
PLAN a . .
SLOPE PAVING SCALE: 1* = 20"
(TYP.) ‘1
MBR TYPE R-B 350 ¢ BEARING | 88.667" , _§ BEARING B
(Trve. ABUTHENT 1~ | (CLEAR SPAN - 86.167) [TABUTVENT 2 .
EL 20 STA 13+43.875/ | STA 14+32,542 Bt 20 EL 20 e o EL 20 -
B ' ! b 41-6 A 41-6 : INSPECTION QF FIELD WELD
e | : [} e EL10 EL1D METHOD UNIT QUANTITY
; . i -
LOW , CHORD EL 8.63—" | ; i B
EL O [}_ 4 \ g LT . 1 EL O EL O : ELO ULTRASONIC IN 0
Bk -5.5 _:,aag]__ = i_i o | MAGNETIC PARTICLE FEET o
EL -1 b R £ ":"r__"l EL -1} Fi -10 EL_-10 EL -10
EL -20 mi I R\X FLGOD EL 9.59 EL -20 L_-20 EL_-20
CLOSED CELL COFFERDAM ‘IE'gIS.BnEN%Ei:E)F\EIED 12 DEA, CONGRETE FILLED PIPE EXISTING STATE ST.BRIDGE LOWEST LOW CHORD TRANSPORTATION DIMENSIONS AND MASS
(YR} ) 2' THICK NO. 8 Eé%@%i o VEMBER SHIPPING | SHIPPING | SHIPPING | SHIPPING
* COFFERDAMS TO BE REMOVED CRUSHED STONE (TYP) ' LENGTH HEIGHT MASS
QNE FOOT (1') BELOW- FINISHED GRADE (TYP) ELEVATION WIDTH
MIN. 14" SUPERPAVE - 0.375" SCALE: 1" = 20° Gt THRY GI0 9YFEET 4 FEET 4 FEET 38 TONS
MIN. 1" SUPERPAVE - =3
. MEMBRANE WATERPROOFING *
(WOVEN GLASS FABRIC) 66.0"
CONST. JT. (STAGED OPTION ONLY) |
§ |«——@ STATE STREET
1.5' , 9.5 L2 10 b 10 10 . 10° L2 9.5 : 15 .
SIDEWALK & [~ TRAVEL LANE TRAVEL LANE TRAVEL LANE | TRAVEL LANE | & SIEWALK
= pur}
T 2.75¢ T "
& 1 8" GRANITE STONE
gEéf( gl?;rx\lac' ‘ i BAG “ CURBING (TYP.}
o 03 152 | 15 P - "———gig’f;m g NOTE TO BRIDGE INSPECTORS
i = ==t == BRIDGE SAFETY PROCEDURES REQUIRE THIS BRIDGE TO BE INSPECTED
s — — | FOR, BUT NOT LIMITED TO, ALt APPROPRIATE COMPONENTS INDICATED IN THE GOVERNING
. | | L ! | 1 3" RIGD STEEL MAMUALS FOR BRIDGE INSPECTION. ATTENTION MUST BE GIVEN TO INSPECTING THE
f ! ! ! ! CONDUIT «CiT'Y) FOLLOWING SPECIAL COMPONENTS AND DETALS . (THE LISTING OF COMPONENTS FOR
] i ! | I —PRESTRESSED SPECIFIC ATTENTION SHALL NOT BE CONSTRUED TO REDUCE THE MPORTANCE OF
l i i i I I ! . ] I BEAMS INSPECTION OF ANY OTHER COMPONENT OF THE STRUGTURE). THE FREQUENCY OF
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Reference Data Set No. 4

Subsurface soil conditions reportedly encountered during soil borings performed in circa
1962 for the construction of the existing Interstate Route 91 Viaduct (Northbound) over the
Mill River are summarized in the following site plans and soil boring logs.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Concrete
Stub Wall

Photo No. 1:
Riprap shoreline along Criscuolo Park,
looking east, photo taken on April 14, 2016.

Photo No. 2:
Natural shoreline along York Hill Trap Quarry Co.,
looking west, photo taken on April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Section Loss

Photo No. 3:
Bulkhead for United Illuminating Utility Pole,
looking south, photo taken on March 18, 2016.

Photo No. 4:
Chapel Street Bridge, looking south,
photo taken March 18, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum
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Chapel St.

Stone Masonry
Br. Abutment

Seawall

Photo No. 5:
Chapel Street stone masonry seawall, looking north,
photo taken April 14, 2016.

- N : = '|||n|h ﬂ' MII I'i

Collapsed e e S Irregular
Pier Deck Deck Surface

Photo No. 6:
Fixed timber pier along 299 Chapel Street, looking southeast,
photo taken March 18, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

FaiIeMsnry S |

Seawall

Photo No. 7:
Stone/concrete masonry seawall and fixer timber pier along Saltonstall Ave,
looking south, photo taken March 18, 2016.

Collapsed Portion
of Masonry Seawall

Photo No. 8:
Stone masonry seawall along Hillard Bloom Shellfish, Inc.,
looking north, photo taken March 18, 2016.

Fixed Timber

Pier
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Mill River District Shoreline Analysis
Design Flood Memorandum

Masonry
Seawall

Photo No. 9:
Stone masonry seawall along Hillard Bloom Shellfish, Inc.,
looking south, photo taken March 18, 2016.

Photo No. 10:
Steel sheet pile bulkhead along New NRB #3 Corp., looking northeast,
photo taken April 14, 2016.

Section Loss in
Bulkhead/Wale
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Mill River District Shoreline Analysis
Design Flood Memorandum

Section Loss in
Sheet Piles

Photo No. 11:
Steel sheet pile bulkhead along Gateway Terminal,
looking east, photo taken April 14, 2016.

il

Settlement
Behind Bulkhead

Photo No. 12:
Steel sheet pile bulkhead along Gateway Terminal,
looking north, photo taken January 8, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

2l 3

Cllapsed Section
of Bulkhead

Photo No. 13:
Steel sheet pile bulkhead along Gateway Terminal,
looking northwest, photo taken January 8, 2016.

Remaining Timber
Sheet Piles

Photo No. 14:
Failed timber sheet pile bulkhead along Gateway Terminal,
looking northeast, photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Failed Stone
Masonry Seawall

Stone Masonry
Seawall

Photo No. 15:
Stone masonry seawall along the Powerhouse Building,
looking northeast, photo taken April 14, 2016.

Il

Seel
Bulkhead

Photo No. 16:
Steel bulkhead along Ball Island south of Grand Avenue,
looking northwest, photo taken February 19, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Historic Steel
Bulkhead

Existing Steel
Bulkhead

Photo No. 17:
Historic and existing bulkheads along Ball Island, looking north,
photo taken March 18, 2016.

Stone Masonry
Seawall

Remaining
Timber Piles

Photo No. 18:
Stone masonry seawall along Gateway Terminal, looking southwest,
photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Stone Masonry
Seawall

Timber Deck

Photo No. 19:
Stone masonry seawall supported by timber decking along Gateway Terminal,
looking southwest, photo taken March 18, 2016.

Photo No. 20:
Natural shoreline with riprap at top along former Simkins,
looking southwest, photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Delaminating
Coating

Photo No. 21:
Steel sheet pile bulkhead along UL Grand Avenue Substation,
looking northwest, photo taken April 14, 2016.

Photo No. 22:
Section loss in steel sheet pile bulkhead along UL Grand Avenue Substation,
looking northwest, photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

N

Precast Conc.
Box Girders

Photo No. 23:
Grand Avenue Bridge over the East Branch of the Mill River, looking west,
photo taken March 18, 2016.

Photo No. 24:
Grand Avenue stone masonry seawall, looking northwest,
photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Pre-cast Conc.
Box Girders

i

Riprap

.

Photo No. 25:
Grand Avenue Bridge over the West Branch of the Mill River, looking west,
photo taken February 19, 2016.

Natural Vegetated
Shoreline

Photo No. 26:
Shoreline along Radiall, looking west,
photo taken March 18, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Remnants of
Timber Bulkhead

Photo No. 27:
Remnants of a timber bulkhead along Radiall, looking north,
photo taken February 4, 2016.

Remnants of
Timber Bulkhead

Vegetated Natural
Shoreline

Photo No. 28:
Shoreline along east side of Ball Island and north of Grand Avenue,
looking west, photo taken February 4, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Remnants of Stone Masonry

Seawall and Exposed Fence
Post Foundation

Dumped Brick
Riprap Slope

2

Photo No. 29:
Shoreline along west side of Ball Island and north of Grand Avenue,
looking southeast, photo taken February 19, 2016.

Timber Bulkhead

—

N e

."’

Photo No. 30:
Timber bulkhead with riprap at toe along former St. Gobain, looking southwest,
photo taken February 19, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Vegetation at
MHW

Photo No. 31:
Shoreline along former St. Gobain, looking northwest,
photo taken April 14, 2016.

Photo No. 32:
East timber abutment of abandoned rail crossing, looking east,
photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Photo No. 33:
West timber abutment of abandoned rail crossing, looking northwest,
photo taken February 19, 2016.

Photo No. 34:
Stone masonry seawall between the abandoned and active rail crossings,
looking west, photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Spalling Along Abutment

Photo No. 35:
West abutment of the active rail crossing over the Mill River, looking south,
photo taken April 14, 2016.

Leaning
Telephone Pole

Exposed Roots/
Downed Trees

Photo No. 36:
Earthen embankment along rail corridor, looking northeast,
photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

o ol =
Exposed Roots/
Downed Trees

Photo No. 37:
Shoreline along 470 James Street, looking southeast,
photo taken April 14, 2016.

Eposed Roots/
Downed Trees

Photo No. 38:
Shoreline along Elizabeth Browning and Hillcrest Properties, LLC,
looking southwest, photo taken April 14, 2016.
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Mill River District Shoreline Analysis
Design Flood Memorandum

Photo No. 39:
Dumped riprap along Interstate 91, looking northwest,
photo taken April 14, 2016.

Photo No. 40:
Humphrey Street Bridge and Utility Bridge over the Mill River,
looking southeast, photo taken April 14, 2016.
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WHITECAP ENGINEERING, LLC

May 13, 2016

Mr. David Arpin, P.E.

RT Group, Inc.

458 Grand Avenue, Suite 213
New Haven, CT 06513

RE: Coastal Flooding Analysis Report
Mill River District Shoreline Analysis
City of New Haven
New Haven, CT
RTG Project No. 15103.00

Dear David:

In accordance with our Agreement, Whitecap Engineering, LLC (WCE) is pleased to present
the results of its Coastal Flooding Analysis for the Mill River District (the District). As part of
this project, WCE completed the following Tasks:

1. Performed a review of available past storm data;

2. Performed wave modeling to establish the design waves for the District;

3. Performed a Coastal Flooding Analysis of the District and compared the results to
the existing FEMA FIRM Panels; and

4. Determined the minimum recommended flood protection improvements elevations
(not including sea-level rise or freeboard).

A summary of the above completed Tasks is provided below.

Review of Past Storm Data

To help verify the design input data for the Coastal Flooding Analysis, WCE performed a
review of storm surge, wave, and wind data recorded during past significant storm events.
While none of the storm data obtained occurred during an event considered to be equal to or
greater than the 100-year design storm, this data was still considered useful from a
comparison standpoint (i.e., direct scaling) to verify that reasonable assumptions were being
made in regard to the input for the Coastal Flooding Analysis. The past data reviewed
included water elevations in and around the District and wave and wind data located offshore
in Long Island Sound. This data is summarized below.

Storm Surge

The National Oceanic and Atmospheric Administration (NOAA) maintains a water level gauge
located in New Haven Harbor that was established in August 1999. The maximum water level
elevations during Hurricanes Irene and Sandy (i.e., the most significant storm events since the
gauge was established) were obtained from this gauge and compared to those interpreted
from the flood accounts provided by the District property owners during these storms. In
addition, this data was compared to the stillwater elevations provided in the most current

WCE



Mr. David Arpin, P.E. 2 May 13, 2016

FEMA Flood Insurance Study (FIS) for the area. Upon review of the data, there appears to be
good correlation between all sources, as shown in Table 1.

TABLE 1
Storm Surge Comparison
FEMA FIS 100- | FEMA FIS 100- | AAPProx. Water | Approx. Water
Level during Level During
Year Storm Year Storm Hurricane Hurricane
Still Water Total Water
Elevation Elevation Irene, Sandy,
(feet)! (feet)12 August 28, Oct 30, 2012
2011 (feet)?! (feet)?
New Haven 8.9° 12.58 8.0 8.7
Harbor
Radiall - - - - 7.0-8.0° 7.0-8.0°
67 Mill River St. - - - - - - 7.0°
Footnotes:

1. The elevation provided is in reference to NAVD 88.

2. The Total Water Elevation includes the Still Water Level, the wave setup, and the wave runup.

3. The elevation provided was obtained from Transect 21 in FEMA FIS 09009CV001C, revised October 16, 2013.

4. The elevation provided was obtained from water level data from NOAA Station 8465705 measured in Mean Sea Level with
datum conversions referencing NOAA Tide Station #8467150 located in Bridgeport, CT.

5. The approximate elevation provided was determined by correlating flooding accounts from property owners within the
District to the topographic data at that property.

Wave Data

The University Of Connecticut Department Of Marine Sciences owns and maintains a buoy
located in Central Long Island Sound. The buoy has recorded site elevation, air temperature,
wind speed, sea temperature, and water depth data fairly consistently since February 2004.
Review of the available data from 2004 through 2015 indicates that the maximum wave
heights occurred on December 27, 2012 during a nor’easter referred to as the “Christmas
Storm”. For comparison, wind and wave data during Hurricanes Irene and Sandy were also
obtained from this buoy and this data is summarized in Table 2.

WCE
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TABLE 2
Central Long Island Sound Relevant Buoy Data
. wind Wind . Wave Wave
Date (h-l;l'rrlr:(ien) Direction Speed W'(r;fpﬁ;jSt Height Period
) (degrees) (MPH) (feet) (sec)
Christmas Storm
12-27-2012 6:30 90 44 56 9.8 7
12-27-2012 7:00 90 41 51 10.2 8
Hurricane Sandy
10-30-2012 17:45 50 41 53 7.2 6
10-30-2012 18:30 50 41 53 7.2 7
Hurricane Irene
8-29-2011 01:00 250 36.9 51.9 9.2 7
8-29-2011 01:15 260 38.0 51.9 9.2 7
T.O%%e above data was taken from Central Long Island Sound - Buoy Station #44039 with data ranging from 2004 to 2015.

Wave Modeling

In order to perform the Coastal Flooding Analysis, data representative of the wave climate
within the District was first required. This data included the geometry of the coastal features
in and around New Haven Harbor, as well as geostrophic wind conditions representative of the
area. Using this data, two representative design waves were generated: (1) a deep water
duration limited wave and (2) a deep water fetch limited wave. The development of these
theoretical design waves is discussed in more detail below.

Design Wave Determination

Both the deep water duration and fetch limited design waves were determined using the US
Army Corps of Engineers’ (USACE’s) Automated Coastal Engineering Software (ACES). Fetch
distances were required for input into ACES to determine the characteristics of both waves
and were generated from a single nodal point located just south of the District, with
measurements taken in 5 degree increments (Exhibit 1).

For the deep water duration limited design wave determination, a geostrophic wind speed
and wind duration of 105 MPH and 1 hour were used, respectively. These design input values
have been acceptable to FEMA in the past for determining new flood maps and flood zones.

For the deep water fetch limited design wave determination, a geostrophic wind speed and
wind duration of 105 MPH and 3 hours were used, respectively. The 3 hour duration is longer
than what is typically required by FEMA and is assumed to be conservative. However, this
provides that the resultant wave is fetch limited (as opposed to duration limited) and that
the maximum possible wave height and period is calculated.
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4)

For comparison purposes, an additional wave was determined by back-calculating wave
characteristics from the 100-year design flood and stillwater elevations, as determined from
the current FEMA Flood Insurance Rate Map (FIRM) and FIS for the area, respectively. The
characteristics from the design waves, the FEMA FIRM/FIS wave, and the past wave data
obtained during Hurricanes Irene and Sandy and the Christmas Storm are provided in Table 3.

TABLE 3
Wave Characteristics
Wave Wind O]\‘/I:/s:voere Offshore Breaking Breaking
Wave Period Direction - Wavelength | Height | Wavelength
(seconds) | (degrees) Height (feet) (feet) (feet)
(feet)
Deep Water
Fetch Limited 7.0 182 12.5 250 13.3 152
Deep Water
Duration 4.8 182 6.2 118 6.5 73
Limited
FEMA FIRM/FIS! 6.2 + 182 + 9.3% 197 + 10.1 + 115 +
Christmas
Storm 20122 8.0 90 10.2 325 12.4 170
Hurricane 7.0 50 7.2 250 8.8 125
Sandy
H‘f”'cazne 7.0 260 9.2 248 10.8 137
rene

Footnotes:

1. Deepwater wave conditions were generated using an iterative approach with ACES and are representative of the deepwater
conditions that would produce breaking wave conditions that would satisfy the data provided in the FEMA FIRM and FIS.

2. Wave transformations are based on linear wave theory.

Design Wave Comparison

Based on Table 3, the two design waves show good correlation with the FEMA FIRM/FIS and
past recorded storm wave characteristics. As a general comparison, the magnitude of the
FEMA FIRM/FIS wave characteristics is between the two design waves. In reviewing the past
recorded storm wave characteristics, it is interesting to note that these waves have
significantly higher heights and periods than the deep water duration limited design wave.
This can be attributed to the direction of the wind which created the waves and the
corresponding fetch distances. For all three past storms, the winds were generally orientated
east-west (i.e., 45 mile * fetch distance from the Central Long Island Sound Buoy); while the
deep water duration limited design wave considers wind direction almost due South (i.e., 23
mile + fetch distance from New Haven Harbor). Accordingly, the duration limited design wave
and period is significantly smaller than the recorded storm waves due to the shorter distance
over which the wave energy can develop.
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Coastal Flooding Analysis

The Coastal Flooding Analysis was performed utilizing FEMA’s Coastal Hazard Analysis
Modeling Program (CHAMP). The program considered the design waves discussed above, the
FEMA FIS water levels for the area, and the topographic/bathymetric features of the District.
Using this data, the CHAMP Model calculated flood boundaries and base flood elevations
throughout the District. These boundaries were then compared with those provided in the
FEMA FIRM. The Coastal Flooding Analysis is discussed in more detail below.

CHAMP Model Input

Based on their correlation with the back-calculated FEMA FIRM/FIS wave and design guidance
from FEMA, the design waves were considered practical and were used in the Coastal Flooding
Analysis. Three (3) representative transects extending throughout the length of the Study
Area (Exhibit 2) were generated utilizing topographic and bathymetric data obtained
previously by RT Group, Inc. (RTG) as part of this project. These transects were then
imported into CHAMP as individual flooding cases.

The design waves and Total Water Level (TWL) for the 100-year storm were applied to each
transect in the CHAMP Model. The TWL is comprised of three components: (1) the Still Water
Level, (2) the wave setup, and (3) wave runup. For these cases, the Total Water Level (FIS
Transect 21 Elevation 12.5 feet) was divided into the Still Water Level (FIS Transect 21
Elevation 8.9 feet), average wave runup (0.5 feet of runup calculated with a 1.0 foot wave in
a Non-Coastal A Flood Zone, deep water duration limited wave period of 4.8 seconds, and
nearshore slope of 1:25), and wave setup (remaining 3.1 feet) (all elevations in this letter are
referenced to NAVD 88 unless noted otherwise).

CHAMP Model Results

The results of the CHAMP Model for the three representative transects are presented in
Exhibits 3 through 5. The FEMA FIRM Panel flood zones and base flood elevations are also
shown on these Exhibits for comparison. In general, the results of the CHAMP Model are in
agreement with the FEMA FIRM Panels for the District.

Deep Water Duration Limited Design Wave

The deep water duration limited case most closely matched the existing FIRM. These results
are expected as the deep water duration limited case is based on a 100-year storm for this
area, similar to the FEMA FIRM. This independent confirmation of the FIRM provides a high
confidence level in both flood modeling efforts.

For the west transect (Exhibit 3), both the CHAMP Model and the FEMA FIRM Panels indicate
the maximum wave crest height at the shoreline of New Haven Harbor of El. 16 feet (i.e., VE
EL. 16 Flood Zone). Progressing landward (i.e., north), the FEMA FIRM Panels maintain an AE
El. 13 Flood Zone while the CHAMP Model is slightly lower at an AE El. 12 Flood Zone.
Between about Sta. 20+00 + and 27+00 *, both models show intermittent X Flood Zones in
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different locations. This is due to the varying locations of the salt piles within the Gateway
Terminal property at the time the CHAMP Model and FIRM Panels were completed. Progressing
further landward, both the CHAMP Model and FEMA FIRM Panels indicate an AE El. 12 Flood
Zone.

Similar to the west transect, the CHAMP Model for the middle transect (Exhibits 4A and 4B)
indicates a maximum wave crest of El. 16 feet (i.e., VE El. 16 Flood Zone) along the shoreline
of New Haven Harbor. Progressing landward (i.e., north), the CHAMP Model and FEMA FIRM
Panels coincide relatively well with respect to the locations of the flood zones and their
elevations. Similar to the west transect, the X Flood Zone locations vary slightly due to the
varying salt piles locations. While the FEMA FIRM Panels indicate an AE El. 13 Flood Zone
where the middle transect crosses over the Mill River (i.e., approximately Sta. 25+00 + to
28+00+), this Flood Zone was not developed in the CHAMP Model. This dissimilarity can be
attributed to the mapping procedures for FEMA, where flooding characteristics generated at a
specific transect are then interpolated to the surrounding geographic features. The CHAMP
Model, on the other hand, is a specific model run over existing topographic data across a
transect line. In any case, the AE El. 13 Flood Zone is in the River itself and has no effect on
upland Flood Zones.

For the east transect (Exhibit 5), the CHAMP Model indicates a VE El. 16 Flood Zone at the
shoreline of the Mill River near the New NRB #3 parcel. This is larger than that shown in the
FEMA FIRM Panels at this location and is because the CHAMP Model for this transect begins at
the Mill River shoreline (i.e., north of Chapel Street, Exhibit 5) and does not take into account
the Chapel Street Bridge. Extending the transect past the Chapel Street Bridge would reduce
this to an AE El. 12 Flood Zone, which corresponds with the FEMA FIRM Panels. Progressing
landward (i.e., north), the CHAMP Model and FEMA FIRM Panels show excellent correlation,
both displaying X Flood Zones on both sides of Grand Avenue and at the Radiall property.

Deep Water Fetch Limited Design Wave

The deep water fetch limited case produced a maximum wave crest at El. 19 feet (i.e., VE El.
19 Flood Zone) at the shoreline of New Haven Harbor. Further inland (north) the CHAMP
Model shows AE El. 13 and AE EL. 14 Flood Zones. The fetch limited wave characteristics were
greater than those representative of a 100-year storm, resulting in flood zones greater than
that determined for the deep water duration limited case and as shown on the FEMA FIRM.
Accordingly, the CHAMP Model for the fetch limited case was not considered.

Based on the results, the flood zones provided in the FEMA FIRM Panels were confirmed and
are considered representative of the anticipated flooding resulting from the 100-year storm
event. As such, we recommend that the flood elevations provided in the FEMA FIRM Panels be
utilized as the basis for the development of the flood protection improvement alternatives.

Recommended Minimum Design Elevations

The minimum recommended design elevation for a given flood protection improvement
alternative is dependent on its location within the District. Accordingly, and in order to
provide a basis for design, three (3) representative flood protection improvement alternatives
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were selected and evaluated based on the results of the Coastal Flooding Analysis completed
above. These alternatives include the following:

1. The construction of a District-Wide Flood Proofing Barrier located along Chapel Street;

2. The construction of a Flood Proofing Barrier along the shoreline of selected parcels
located within the District; and

3. Raising grade within selected parcels located within the District.

District-Wide Flood Proofing Barrier

The first representative flood protection alternative includes the construction of an
impermeable barrier along Chapel Street. The barrier would consist of a bridge spanning over
the Mill River with flood gates below, and berms extending from either side of the bridge to
the limits of the flood zone. In addition, pumps would be installed to maintain effluent river
flow during a storm event while the gates are closed.

The above barrier would be constructed such that the overtopping rate of any waves or storm
surge would be less than 0.0001 cubic feet per second per linear foot of structure. This
maximum overtopping rate is required by FEMA and would allow the area located landward of
the barrier (i.e., north) to be mapped as an X Flood Zone.

Based on the existing FEMA FIRM Panels, the Limit of Moderate Wave Action (LIMWA) line
follows the shoreline of the River from the southern end of the District up to Grand Avenue
(Exhibit 2). This line is the delineation between a Coastal A Flood Zone and a Non-Coastal A
Flood Zone, which represents the location during a storm that would support a wave height of
1.5 feet. For reference, a Non-Coastal A Flood Zone supports wave heights less than 1.5 feet,
a Coastal A Flood Zone supports wave heights between 1.5 and 3 feet, and a V Flood Zone
supports wave heights greater than 3 feet.

The western and eastern portions of the proposed barrier located beyond the bridge would be
positioned landward of the LIMWA line (i.e., Non-Coastal A Flood Zone). The portion of the
proposed barrier that crosses the Mill River would be located seaward of the LIMWA line in an
AE EL. 13 Flood Zone (i.e., Coastal A Flood Zone). Based on this, a maximum wave height of
1.5 feet was assumed for the western and eastern portions of the proposed barrier and a
wave height of 3 feet was assumed for the portion of the barrier that crosses the Mill River.

Based on the above, and assuming a 1.5 foot wave would impact the barrier with a wave
period of 4.8 seconds (as calculated under the duration limited case) in a water depth of 1.92
feet (the minimum depth of water required to support a 1.5 foot wave), the required top of
the western and eastern portions of the barrier would be approximately El. 15 feet £. This
elevation would allow areas located landward of the barrier to be remapped as an X Flood
Zone and would fulfill the FEMA requirement of providing a minimum of 1.0 foot of freeboard
over the AE El. 12 Flood Zone.

In regard to the portion of the proposed barrier that crosses the Mill River, a top of barrier
equal to El. 15 feet + would allow some wave overtopping. However, the overtopping would
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end up in the River on the upstream side of the barrier and would subsequently be pumped
outboard along with the effluent River flow.

The analysis above satisfies criteria for FEMA in terms of Flood Mapping according to the most
recent and available data. The analysis does not take into consideration climate change or a
future potential increase in sea-level rise. Any potential future sea-level rise estimates would
need to be added to the overall height of the berm.

Single Property Flood Proofing Barrier

Because the properties within the District are located landward of the LIMWA line, the
minimum design elevation for flood proofing barriers on individual properties would be
compared to the base flood elevations at the property and would have minimal added effects
from wave runup. As such, a minimum design elevation equal to the Base Flood Elevation plus
1 foot of freeboard is considered sufficient to protect from overtopping.

Radiall was selected as a representative property for determining the minimum elevation for
a flood proofing barrier. The existing FEMA FIRM Panel indicates an AE El. 12 Flood Zone in
this area. Accordingly, a top of barrier elevation of 13 feet would be appropriate for the

Radiall property. Similar to the District-Wide Flood Proofing Barrier above, this top of barrier
elevation does not take into account potential future sea-level rise.

Raising Grade within a Single Property

The final representative flood proofing alternative consists of raising grade within a selected
property to elevate it above a flood zone. In accordance with FEMA guidelines, the finish floor
elevation of a new structure would be required to be equal to or greater than the base flood
elevation in the area. Based on this, the minimum fill elevation for Radiall would be El. 12
feet. Again, this elevation does not take into account any potential future sea-level rise.

If you have any questions, please do not hesitate to contact me.

Sincerely,

(jﬂ@éj g ﬂ7 Q. S eEisoud)

Gregory J. Roebuck, P.E.
Principal

Attachments
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