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City of Portsmouth, New Hampshire

Site Plan Application Checklist

This site plan application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning
Board review. The checklist is required to be completed and uploaded to the Site Plan application in the City’s online permitting system. A pre-
application conference with a member of the planning department is strongly encouraged as additional project information may be required
depending on the size and scope. The applicant is cautioned that this checklist is only a guide and is not intended to be a complete list of all site plan
review requirements. Please refer to the Site Plan review regulations for full details.

Applicant Responsibilities (Section 2.5.2): Applicable fees are due upon application submittal along with required attachments. The application shall
be complete as submitted and provide adequate information for evaluation of the proposed site development. Waiver requests must be submitted
in writing with appropriate justification.

Name of Applicant: Brandon Kunkel Date Submitted: January 23, 2023

Application # (in City’s online permitting): TBD

Site Address: January 23, 2023 Map: 241 Lot:

Application Requirements

Required Items for Submittal Item Location Waiver
(e.g. Page or Requested
Plan Sheet/Note #)
Complete application form submitted via the City’s web-based N/A
permitting program (2.5.2.1(2.5.2.3A)

All application documents, plans, supporting documentation and N/A
other materials uploaded to the application form in viewpoint in
digital Portable Document Format (PDF). One hard copy of all plans
and materials shall be submitted to the Planning Department by the
published deadline.

(2.5.2.8)

Site Plan Review Application Required Information
Required Items for Submittal Item Location Waiver

(e.g. Page/line or Requested

Plan Sheet/Note #)

Statement that lists and describes “green” building components and
systems.

(2.5.3.1B)

Existing and proposed gross floor area and dimensions of all
buildings and statement of uses and floor area for each floor.
(2.5.3.1C)

Tax map and lot number, and current zoning of all parcels under Site | Sheet Sheet L0O00- Cover Page
Plan Review.
(2.5.3.1D)

N/A
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https://portsmouthnh.viewpointcloud.com/categories/1076/record-types/6420

Site Plan Review Application Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Owner’s name, address, telephone number, and signature. Name,

address, and telephone number of applicant if different from owner.

(2.5.3.1F)

Sheet LO0O0- Cover Page

N/A

Names and addresses (including Tax Map and Lot number and
zoning districts) of all direct abutting property owners (including
properties located across abutting streets) and holders of existing
conservation, preservation or agricultural preservation restrictions
affecting the subject property.

(2.5.3.1F)

Sheet LO0O- Cover Page

Names, addresses and telephone numbers of all professionals
involved in the site plan design.
(2.5.3.1G)

Sheet LO01- General Notes
Page

List of reference plans.
(2.5.3.1H)

Sheet LO0O0- Cover Page

List of names and contact information of all public or private utilities
servicing the site.
(2.5.3.1l)

Sheet LOO1 - General Notes
Page; Grading, utility and
Drainage Note #14

Site Plan Specifications

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Full size plans shall not be larger than 22 inches by 34 inches with
match lines as required, unless approved by the Planning Director..
(2.5.4.1A)

Required on all plan
sheets

N/A

Scale: Not less than 1 inch = 60 feet and a graphic bar scale shall be
included on all plans.
(2.5.4.1B)

Required on all plan
sheets

N/A

GIS data should be referenced to the coordinate system New
Hampshire State Plane, NAD83 (1996), with units in feet.
(2.5.4.1C)

Sheet L100 - Existing Conditions

Plan, Notes #6 and #7

N/A

Plans shall be drawn to scale and stamped by a NH licensed civil
engineer.
(2.5.4.1D)

Required on all plan
sheets

N/A

X

Wetlands shall be delineated by a NH certified wetlands scientist
and so stamped. (2.5.4.1E)

Wetland Delineation Memo

N/A

=

Title (name of development project), north point, scale, legend.
(2.5.4.2A)

All applicable plan sheets

N/A

=

Date plans first submitted, date and explanation of revisions.
(2.5.4.2B)

Today's date, first submission in

the title block on all sheets.

N/A

X

Individual plan sheet title that clearly describes the information that
is displayed.
(2.5.4.2C)

Required on all plan
sheets

N/A

X

Source and date of data displayed on the plan.
(2.5.4.2D)

All applicable plan sheets

N/A
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Site Plan Specifications — Required Exhibits and Data
Required Items for Submittal Item Location Waiver

(e.g. Page/line or Requested
Plan Sheet/Note #)

1. Existing Conditions: (2.5.4.3A)
Surveyed plan of site showing existing natural and built features;
Existing building footprints and gross floor area;
Existing parking areas and number of parking spaces provided;
Zoning district boundaries;
Existing, required, and proposed dimensional zoning
requirements including building and open space coverage, yards
and/or setbacks, and dwelling units per acre;
Existing impervious and disturbed areas;
Limits and type of existing vegetation;
Wetland delineation, wetland function and value assessment
(including vernal pools);
SFHA, 100-year flood elevation line and BFE data, as required.

Sheet L100 - Existing Conditions
Plan

Buildings and Structures: (2.5.4.3B)

Plan view: Use, size, dimensions, footings, overhangs, 1st fl. Add Alternate: Pre Engineered

L Steel 800 s.f., 20' x 40' open air
elevation; barrel vault shade pavilion.

Elevations: Height, massing, placement, materials, lighting,
facade treatments; Sheet L120 - Materials Plan
Total Floor Area;

Number of Usable Floors;

Gross floor area by floor and use.

Access and Circulation: (2.5.4.3C)
Location/width of access ways within site;
Location of curbing, right of ways, edge of pavement and
sidewalks;
Location, type, size and design of traffic signing (pavement
markings);
Names/layout of existing abutting streets;
Driveway curb cuts for abutting prop. and public roads;
If subdivision; Names of all roads, right of way lines and
easements noted;
AASHTO truck turning templates, description of minimum vehicle
allowed being a WB-50 (unless otherwise approved by TAC).

4. Parking and Loading: (2.5.4.3D)
e Location of off street parking/loading areas, landscaped
areas/buffers;

Sheet L130 - Layout Plan

Sheet L130 - Layout Plan

e  Parking Calculations (# required and the # provided).

5. Water Infrastructure: (2.5.4.3E)
e Size, type and location of water mains, shut-offs, hydrants &
Engineering data;
e Location of wells and monitoring wells (include protective radii).

6. Sewer Infrastructure: (2.5.4.3F)

e Size, type and location of sanitary sewage facilities &
Engineering data, including any onsite temporary facilities
during construction period.
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7.

Utilities: (2.5.4.3G)
The size, type and location of all above & below ground utilities;

Size type and location of generator pads, transformers and other
fixtures.

Sheet L140 - Grading, Drainage,

and Utility Plan

8.

Solid Waste Facilities: (2.5.4.3H)

The size, type and location of solid waste facilities.

9.

Storm water Management: (2.5.4.31)
The location, elevation and layout of all storm-water drainage.
The location of onsite snow storage areas and/or proposed off-
site snow removal provisions.
Location and containment measures for any salt storage facilities
Location of proposed temporary and permanent material storage
locations and distance from wetlands, water bodies, and
stormwater structures.

Sheet L140 - Grading, Drainage,

and Utility Plan

. Outdoor Lighting: (2.5.4.3))

Type and placement of all lighting (exterior of building, parking lot
and any other areas of the site) and photometric plan.

. Indicate where dark sky friendly lighting measures have

been implemented. (10.1)

N/A

. Landscaping: (2.5.4.3K)

e Identify all undisturbed area, existing vegetation and that
which is to be retained;

e Location of any irrigation system and water source.

Sheet L120 - Materials Plan

. Contours and Elevation: (2.5.4.3L)

e  Existing/Proposed contours (2 foot minimum) and finished
grade elevations.

Sheet L140 - Grading, Drainage,

and Utility Plan

. Open Space: (2.5.4.3M)

e Type, extent and location of all existing/proposed open space.

Sheet L120 - Materials Plan

. All easements, deed restrictions and non-public rights of

ways. (2.5.4.3N)

. Character/Civic District (All following information shall be

included): (2.5.4.3P)

e Applicable Building Height (10.5A21.20 & 10.5A43.30);
e Applicable Special Requirements (10.5A21.30);

e Proposed building form/type (10.5A43);

e  Proposed community space (10.5A46).

. Special Flood Hazard Areas (2.5.4.3Q)

e The proposed development is consistent with the need to
minimize flood damage;
All public utilities and facilities are located and construction to
minimize or eliminate flood damage;
Adequate drainage is provided so as to reduce exposure to
flood hazards.
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Other Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

Traffic Impact Study or Trip Generation Report, as required.
(3.2.1-2)

Traffic Memorandum

Indicate where Low Impact Development Design practices have
been incorporated. (7.1)

N/A

Indicate whether the proposed development is located in a wellhead
protection or aquifer protection area. Such determination shall be
approved by the Director of the Dept. of Public Works. (7.3.1)

Stormwater Report

Stormwater Management and Erosion Control Plan.
(7.4)

Sheet L110 - Site Preparation
and Demolition Plan

Inspection and Maintenance Plan (7.6.5)

Stormwater Report

Final Site Plan Approval Required Information

Required Items for Submittal

Item Location
(e.g. Page/line or
Plan Sheet/Note #)

Waiver
Requested

All local approvals, permits, easements and licenses required,
including but not limited to:

e Waivers;

o Driveway permits;

e Special exceptions;

e Variances granted;

e Easements;

e Llicenses.
(2.5.3.2A)

Exhibits, data, reports or studies that may have been required as
part of the approval process, including but not limited to:
e Calculations relating to stormwater runoff;
e Information on composition and quantity of water demand
and wastewater generated;
Information on air, water or land pollutants to be
discharged, including standards, quantity, treatment
and/or controls;
Estimates of traffic generation and counts pre- and post-
construction;
Estimates of noise generation;
A Stormwater Management and Erosion Control Plan;
Endangered species and archaeological / historical studies;
e Wetland and water body (coastal and inland) delineations;
e Environmental impact studies.
(2.5.3.2B)

Stormwater Report

A document from each of the required private utility service
providers indicating approval of the proposed site plan and
indicating an ability to provide all required private utilities to the
site.

(2.5.3.2D)
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Final Site Plan Approval Required Information
Required Items for Submittal Item Location Waiver
(e.g. Page/line or Requested
Plan Sheet/Note #)
A list of any required state and federal permit applications required State of NHDES Alternaton of
for the project and the status of same. Terrain Permit
(2.5.3.2E)
A note shall be provided on the Site Plan stating: “All conditions on Sheet L0O1- General Notes
this Plan shall remain in effect in perpetuity pursuant to the Page, Special Notes #1
requirements of the Site Plan Review Regulations.”
(2.5.4.2E)
For site plans that involve land designated as “Special Flood Hazard
Areas” (SFHA) by the National Flood Insurance Program (NFIP)
confirmation that all necessary permits have been received from
those governmental agencies from which approval is required by
Federal or State law, including Section 404 of the Federal Water
Pollution Control Act Amendments of 1972, 33 U.S.C. 1334.
(2.5.4.2F)
Plan sheets submitted for recording shall include the following
notes: Sheet L001- General Notes
a. “This Site Plan shall be recorded in the Rockingham County Page Special Notes #2 and #3
Registry of Deeds.”
“All improvements shown on this Site Plan shall be
constructed and maintained in accordance with the Plan by
the property owner and all future property owners. No
changes shall be made to this Site Plan without the express
approval of the Portsmouth Planning Director.”
(2.13.3)

Applicant’s Signature: ,&Q MQQ : __ January 23, 2023
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PUBLIC WORKS DEPARTMENT

CITY OF PORTSMOUTH
680 Peverly Hill Road
Portsmouth N.H. 03801
(603) 427-1530 FAX (603) 427-1539

Letter of Authorization

|, Peter Rice, do herby authorize Weston & Sampson Engineers to act on the City of Portsmouth’s behalf
concerning the Portsmouth New Hampshire Skate Park Project submission to the Technical Advisory
Committee. The property is located at 305 Greenland Road Portsmouth, NH and is owned by the city of
Portsmouth.

X/%%L

Peter Rice
Director of Public Woriks / )3 > 3

HIGHWAY e« WATER ¢ SEWER + ENGINEERING + PARKING & TRANSPORTATION



Portsmouth, New Hampshire

Route 33 Skate Park Project

December 22, 2022

JOB NO: ENG22-0627

Weston & Sampson
55 Walkers Brook Drive, Suite 100
Reading, MA 01867

Www.westonandsampson.com
Tel: 978-532-1900 Fax: 978-977-0100
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Stormwater Report
December 22, 2022

Applicant/Project Name: City of Portsmouth
Route 33 Skate Park

Project Address: 305 Greenland Road, Portsmouth, NH
Application Prepared by:
Firm: Weston & Sampson, Inc.

Registered PE: James Pearson

Project Description and General Site History:

The project applicant, the City of Portsmouth, proposes to develop a parcel of
land located at 305 Greenland Road (Map 24 / Lot 18) into a recreational facility
consisting of a skateboarding park with a gravel parking lot, and sidewalks
providing access through the site. Total site disturbance associated with this
project is 90,618-SF, although the total proposed site disturbance is below
100,000-SF, the project applicant would like the ability to further develop the site
in the future if they choose.

The site had historically been used as a gravel pit followed by a disposal location
for stumps and excess soil generated from municipal construction projects. The
site is known locally as “the stump dump”. The site at one time was also
previously owned by the Portsmouth Gun Club and functioned as a shooting
range. More recently, the site has been used as a construction staging/stockpile
area for municipal infrastructure projects. In 2013, the City was approved for an
Alteration of Terrain permit to develop the parcel into a soccer field and
recreational facility. Work began in 2014, and the site was partially completed.
Improvements to drainage infrastructure were made, and the site was roughly
graded. Construction was not completed however, and afterwards, the site once
again became used as a construction staging/stockpile area for municipal
projects.

Existing Site Conditions

The subject parcel is 216,556-SF (4.97-AC) in size. It is located at 305
Greenland Road near the intersection of Islington Street and adjacent to the NH
Seacoast Greenway Rail Trail. Grading of the site is generally very flat, with
elevations predominantly ranging from 55 to 56-FT#, and a low point of 46-FT+ at
the bottom of a drainage swale in the southwestern most corner of the site. The
ground cover of the site is in relatively poor condition, with 3.96-ACz of the site
consisting of a gravel/bare earth surface in poor shape. Several large stockpiles
of soil and construction debris are located throughout the site with areas of brush
and woods surrounding the outer boundary of the parcel.



No environmental resource areas are present on site, and the site is not located
within the 100-year floodplain. According to the Onestop data mapper, the parcel
is listed as a remediation site related to previous use as a landfill and a shooting
range. Soil borings were conducted by Weston & Sampson in September of 2016
and show varying amounts of sandy fill containing debris throughout the site. The
debris generally consists of concrete, brick, asphalt, ash, wood, and leaves. Soil
samples were collected while performing the geotechnical borings and
subsequently analyzed. Results of the soil samples indicated elevated levels of
compounds exceeding soil standards set forth in ENV-OR 606.19, Table 600-2.

According to NRCS soil mapping, the site is comprised of a mix of Udorthents
and Hoosic gravelly fine sandy loam (HSG-A), which is supported by the boring
data collected. Underlying native soil beneath the fill is consistently composed of
sand and gravel with trace amounts of silt. Due to the predominant soil
classification of Udorthents, the historic site use as a gravel pit and landfill, and
data obtained from geotechnical borings, a site specific soil survey (SSS) was
not completed and Natural Resources Conservation Service (NRCS) soil
classifications were used to analyze the site. Boring logs and soil testing
summary tables can be found in Attachments A & B following this narrative. Full
lab testing results can be found in Appendix A following this report.

Drainage Analysis

Pre-Development

Pre-development conditions consist of four sub-catchments contributing to one
point of analysis (POI-A), located at City Pond, a small surface water (<3-AC)
that receives municipal stormwater run-off. Sub-catchment A1 consists of run-off
captured in a series of catch basins in Greenland Road which is routed onto the
site via a manhole and several pipe runs, it discharges to a stormwater
conveyance swale located on the southwestern corner of the site where it enters
into another series of conveyance pipes before discharging out of an existing
flared end structure with a rip-rap apron and entering City Pond. Sub-catchment
A2 is comprised of an area which flows overland into the stormwater conveyance
swale. Sub-catchment A3 is comprised of an area which is captured by the
stormwater management system on site. Run-off from this sub-catchment is
captured via an underdrain system or from one of five catch basins installed in
2014 and then enters the stormwater conveyance system via the same manhole
on-site as sub-catchment A1. Sub-catchment A4 is an area which drains
overland in a westerly direction, across the NH Seacoast Greenway Rail Trail
and eventually to City Pond.



Post-Development

The proposed project will include the construction of a gravel parking lot,
pedestrian walkways, and a skateboarding park. Existing stormwater
infrastructure installed in 2014 will be utilized for this project with additional
treatment features added to improve water quality. Due to the levels of
contaminants shown in lab testing which exceed allowable concentrations set
forth in ENV-OR 606.19, our interpretation of ENV-WQ 1507.02(c)(1)b leads us
to believe that stormwater infiltration is not allowed on this site. In lieu of an
infiltration practice, we have proposed the use of a Contech CDS hydrodynamic
separator to treat stormwater run-off from the proposed gravel and asphalt
parking lot. Additionally, we propose to retrofit two existing catch basins which
will receive parking lot run-off with hooded outlets to minimize the transport of
hydrocarbons and trash into the stormwater management system.

The proposed design results in five sub-catchments contributing to POI-A. Sub-
catchments A1, A2, and A4 remain largely unchanged in their land cover and
drainage patterns. Sub-catchment A3 has now been broken up into two sub-
catchments, creating a smaller A3 and area A5. The proposed site improvements
to these two sub-catchments result in substantially lower CN values even with
the addition of 23,550-SF of impervious area. Significant areas of gravel and
bare soil (47,362-SF) will be loamed and seeded, resulting in much better
hydrologic conditions on this portion of the site. These improvements in ground
cover alone, produce a decrease in peak discharge values during the 2-year, 10-
year, and 50-year storm events as shown on the following table.

Methodology

Drainage calculations were performed using HydroCAD computer software,
version 10.20-2d, which is based upon Technical Release 20 (TR-20), developed
by NRCS. Calculations were prepared for the 2-year, 10-year, and 50-year Type
Il 24-hour storm events and rainfall data was obtained from the Northeast
Regional Climate Center.

Additional Information Regarding Nutrients

Stormwater discharges from this project will indirectly enter City Pond. No
fertilizers will be utilized and this project will not cause an increase in phosphorus
levels to any receiving water body.



Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including any relevant soil evaluations,
computations, Operations and Maintenance Plan, and plans showing erosion
control and the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the New Hampshire
Department of Environmental Services. | have also determined that the
information presented in the Stormwater Report accurately reflects conditions at
the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

12/21/2022

Signature and Date
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PROJECT REPORT OF BORING No. B-1
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 55 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/27/16 DATE END 9/27/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES] STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 18/24 0-2 5-21-30-35 | 0.2 |Very dense, brown, gravelly, fine to coarse SAND 1,2
FILL, some silt, trace debris (brick, asphalt); moist.
Bottom 12" grades to little silt.
SAND FILL WITH
5 DEBRIS
S-2 8/24 5-7 5-6-9-6 0.1 |Medium dense, dark brown, fine to medium SAND
FILL, some silt, litte gravel; moist.
10 S-3 14/24 10-12 17-27-21-22 | 0.1 |Dense, brown, fine to medium SAND, little gravel,
trace to little silt; moist.
15 S-4 15/24 15-17 13-27-36-59 | 0.1 |Very dense, brown, fine to medium SAND, little
gravel, trace silt; moist.
SAND
20 S-5 10/10 20-20.8 88-100/4" Very dense, brown, fine to medium SAND, some
gravel, trace silt; moist.
25 S-6 13/24 25-27 38-15-18-19 Dense, brown, fine to medium SAND, trace silt;
moist.
Boring terminated at 27 ft.
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Grab sample submitted for environmental analysis.
0-4 V. LOOSE 0-2 V. SOFT |2. Periodic auger grinding from about 0 to 25 ft. (possible cobbles, boulders, and/or debris).
4-10 LOOSE 2-4 SOFT
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No. B-1

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B-2
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 55 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/28/16 DATE END 9/28/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH| CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES] STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 15/24 0-2 10-19-10-9 | 0.2 [Medium dense, dark brown, fine to medium SILTY 1
SAND FILL, little gravel, little debris (wood, brick);
moist.
5 S-2 9/19 5-6.6 4-3-7-50/1" | 2.4 Medium dense, dark brown, fine to medium SILTY
SAND FILL, little gravel, trace debris (wood); moist.
SAND FILL WITH
10 DEBRIS
S-3 0/24 10-12 7-8-9-8 N/A |No recovery.
S-4 8/24 12-14 56-17-19-14 | 3.3 |Dense, dark brown, fine to medium SAND FILL,
some debris (wood, concrete, brick, paper), little silt,
{little gravel; moist.
15 S-5 7124 15-17 9-7-9-5 5.4 |Medium dense, dark brown, fine to medium SAND
FILL, some wood fragments, little to some silt, trace
gravel; moist.
20 S-6 18/24 20-22 12-17-19-16 | 2.6 |Dense, brown, fine to coarse SAND, trace gravel,
trace silt; moist.
25 S-7 18/24 25-27 17-18-11-14 | 0.1 |Medium dense, brown, fine to coarse SAND, some SAND
gravel, trace to little silt; moist.
30 S-8 18/24 30-32 16-19-19-20 Dense, dark gray, fine to coarse SAND, some silt,
some gravel; moist.
Boring terminated at 32 ft.
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 0 to 5 ft.
0-4 V. LOOSE 0-2 V. SOFT [2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT 3. Auger refusal at 6.5 ft. Moved east 5 ft. Auger refusal at 5 ft. Moved south 8 ft. Auger grinding 0
10-30 M. DENSE 4-8 M. STIFF to 3 ft. and 4.5 to 6.5 ft. with concrete fragments observed in cuttings.
30-50 DENSE 8-15 STIFF 4. Periodic auger grinding from about 7 to 12.5 ft. with wood fragments observed in cuttings.
> 50 V. DENSE 15-30 V. STIFF (possible cobbles, boulders, and/or debris)
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

MEASUREMENTS ARE MADE.

BORING No. B-2

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B-3
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 55 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/27/16 DATE END 9/27/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH| CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES] STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 15/24 0-2 5-5-4-4 0.0 [Stiff, brown, CLAYEY SILT FILL, little fine sand, little
gravel, trace debris (asphalt, brick); very moist.
5 S-2 9/24 5-7 5-8-5-5 0.1 |Medium dense, brown, fine to medium SILTY SAND
FILL, some gravel; very moist. Bottom 3": pulverized
asphalt debris. SAND/CLAYEY SILT
FILL WITH DEBRIS
10 S-3 5/24 10-12 4-6-8-11 0.2 |stiff, brown, CLAYEY SILT FILL, little fine sand, little
gravel; wet.
1
15 S-4 13/24 15-17 55-25-29-30 | 0.4 |Very dense, gray-brown fine to coarse SAND FILL, 2
some debris (concrete), some gravel, little silt; moist.
Bottom 4": brown, fine to medium SAND, trace
gravel, trace silt; moist.
20 S-5 13/24 20-22 28-31-28-25| 0.2 |Very dense, brown, fine to coarse SAND, little gravel,
little silt; moist.
SAND
25 S-6 13/24 25-27 27-32-26-31 Very dense, brown, gravelly, fine to coarse SAND,
trace silt; moist.
30 S-7 14/24 30-32 35-29-18-10 Dense, brown, fine to coarse SAND, little gravel,
trace silt; moist.
Boring terminated at 32 ft.
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Auger grinding from about 13.5 to 15.5 ft. (possible cobbles, boulders, and/or debris)
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT 3. Periodic auger grinding from about 18 to 30 ft. (possible cobbles)
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD
GENERAL NOTES: i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.
BORING No. B-3

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B4
- SHEET 1 OF 7
Rt ii:gﬁﬂc’gg'eld Project No. 2160648 A
’ CHKD BY Thomas J. Strike, PE

BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/27/16 DATE END 9/27/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES] STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 15/24 0-2 17-24-20-11| 0.1 |Dense, brown, fine to coarse SAND FILL, some
gravel, some silt, trace debris (brick, asphalt); moist.
5 S-2 12/24 5-7 6-8-9-10 0.5 [Medium dense, dark brown, SILTY SAND FILL, little
gravel; very moist.
SAND FILL WITH
DEBRIS
10 S-3 13/24 10-12 5-6-4-7 0.8 |Medium dense, dark brown, fine to medium SAND
FILL, some silt, little debris (asphalt), trace gravel,
trace organics (roots); moist.
15 S-4 17/24 15-17 25-31-78-71| 2.4 |Very dense, dark brown, fine to medium SAND FILL,
some silt, little debris (wood, asphalt), trace gravel;
moist. Bottom 6": brown, fine to coase SAND, some
gravel, trace silt; moist.
20 S-5 3/9 20-20.8 68-100/3" 1.5 |Very dense, brown, gravelly, fine to coarse SAND,
trace to little silt; moist. SAND
25 S-6 12/24 25-27 73-43-27-37 Very dense, brown, gravelly, fine to coarse SAND,
trace silt; moist.
Boring terminated at 27 ft.
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 1 to 25 ft. (possible cobbles, boulders, and/or debris). Wood
0-4 V. LOOSE 0-2 V.SOFT [fragments observed in cuttings to about 18 ft.
4-10 LOOSE 2-4 SOFT 2. Grab sample submitted for environmental analysis.
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

MEASUREMENTS ARE MADE.

BORING No.

B-4

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B-5
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 57 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/28/16 DATE END 9/28/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING SAMPLE PID SAMPLE DESCRIPTION NOTES STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 12/23 0-1.9 7-8-40-100/5"] 0.0 IDense, brown, gravelly, fine to coarse SAND FILL, 1
little silt, trace debris (wood); moist.
5 S-2 18/24 5-7 10-79-60-38 | 0.2 [Very dense, dark brown, fine to coarse SAND FILL,
some gravel, little silt; moist.
SAND FILL WITH
DEBRIS
10 S-3 5/24 10-12 6-7-6-8 0.1 [Medium dense, brown, fine to coarse SAND FILL,
little gravel, trace silt; moist.
15 S-4 14/24 15-17 10-28-33-13 | 0.6 |Very dense, brown, gravelly, fine to coarse SAND 2
FILL, some silt, trace debris (asphalt); moist.
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 0 to 13 ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No. B-5

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B-6
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/28/16 DATE END 9/28/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES] STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 15/24 0-2 10-19-26-20 | 0.0 |Dense, brown, fine to coarse SAND FILL, little to 1
some gravel, little silt, trace debris (brick, asphalt);
moist.
5 S-2 4/8 5-5.6 14-100/2" 0.5 |Very dense, dark brown, gravelly fine to coarse
SAND FILL, little to some silt, little debris (wood
fragments); moist.
SAND FILL WITH
DEBRIS
10 S-3 13/24 10-12 18-15-12-12 | 0.0 |Medium dense, dark brown, fine to coarse SAND 2
FILL, some silt, little debris (brick, ash, asphalt),
trace gravel; moist. Bottom 4": grades to brown, silty.
Medium dense, dark brown, fine to medium SAND
15 S-4 6/24 15-17 17-15-13-14| 0.3 FILL, some silt, little debris (wood fragments,
—Jasphalt), little gravel; moist.
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 3 to 6 ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.

i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No. B-6

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No.

Rt. 33 Recreation Field SHEET 1__OF
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/28/16 DATE END
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES] STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 19/24 0-2 9-14-29-23 | 0.0 |Dense, dark brown, fine to coarse SAND FILL, some
gravel, little debris (concrete, asphalt), little silt;
moist.
5 S-2 8/24 5-7 25-61-16-13 | 0.3 |Very dense, dark brown, fine to coarse SAND FILL,
some gravel, some silt, little debris (brick, wood);
moist.
SAND FILL WITH
DEBRIS
10 S-3 3/24 10-12 10-1/12"-1 1.0 |Very loose, dark brown, fine to medium SAND FILL,
some silt, some debris (wood, ash), trace gravel;
moist.
15 Medium dense, dark brown, fine to medium SAND
S-4 12/24 15-17 | 11-14-13-26 | 4.1 JFILL with debris (wood, fabric, ash), some silt, little 1
Ig_]ravel; moist.
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Grab sample submitted for environmental analysis.
0-4 V. LOOSE 0-2 V.SOFT
4-10 LOOSE 2-4 SOFT
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD
GENERAL NOTES: i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.
BORING No. B-7

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B8
- SHEET 1 OF 1
Rt ii:gﬁﬂc’gg'eld Project No. 2160648 A
’ CHKD BY Thomas J. Strike, PE

BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/28/16 DATE END 9/28/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES] STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 12/24 0-2 5-8-18-42 | 0.2 [Medium dense, brown, sandy GRAVEL FILL, little 1
silt; moist.
5 S-2 6/24 5-7 13-14-12-10| 9.5 |Medium dense, dark brown, fine to coarse SAND 2
FILL, trace gravel, trace to little silt, trace debris
(wood fragments, brick, asphalt); moist.
SAND FILL WITH
DEBRIS
10 S-3 6/24 10-12 6-7-4-29 1.6 [Medium dense, dark brown, fine to medium SILTY
SAND FILL with debris (wood fragments, ash,
asphalt), trace gravel; moist.
15 S-4 5/24 15-17 14-25-15-12 | 2.6 |Dense, dark brown, fine to medium SILTY SAND
FILL with wood fragments; very moist.
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 0 to 14 ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.

i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No.

B-8

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost




PROJECT REPORT OF BORING No. B-9
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 57 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/27/16 DATE END 9/27/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES STRATUM DESCRIPTION
(feet) | (blows/fty | No. [REC/PEN (in)] DEPTH (ft) [ BLOWS/E" | (pPM)
0 S-1 13/24 0-2 12-22-27-14 | 0.0 |Very dense, dark brown, gravelly, fine to coarse 1
SAND FILL, little to some silt; moist.
5 32 15/24 5-7 3-32-27-6 | 0.0 [Hard, gray, CLAYEY SILT FILL, little gravel, little fine
sand; moist.
SAND/CLAYEY SILT
10 FILL WITH DEBRIS
S-3 7/24 10-12 3-2-3-6 0.7 IMedium stiff, gray-brown, ORGANIC CLAYEY SILT 2
FILL, little to some fine sand, trace gravel, trace
debris (asphalt); moist.
15 S-4 4/5 15-15.4 100/5" 3.2 |Brown WOOD DEBRIS, little fine to medium sand,
trace silt, trace gravel; moist.
20 S-5 12/24 20-22 27-36-30-29 | 9.6 |Very dense, brown, gravelly, fine to coarse SAND, 3
little silt; moist.
25 S-6 11/24 25-27 14-21-28-41| 1.2 |Very dense, brown, gravelly, fine to coarse SAND, SAND
litlte silt; moist. Bottom 4": grades to fine to medium
SAND, trace silt; moist.
30 S-7 9/24 30-32 37-41-45-40| 2.7 |Very dense, brown, gravelly, fine to coarse SAND,
trace silt; moist.
Boring terminated at 32 ft.
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 0 to 30 ft. with heavy auger grinding from about 15 to 16.5 ft.
0-4 V. LOOSE 0-2 V.SOFT |(over 10 minutes to advance). Wood fragments observed in auger cuttings.
4-10 LOOSE 2-4 SOFT 2. Grab sample submitted for environmental analysis.
10-30 M. DENSE 4-8 M. STIFF |3. Slow auger advancement from about 20 to 30 ft.
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

MEASUREMENTS ARE MADE.

BORING No.

B-9

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B-10
- SHEET 1 OF 1
Rt ii:gﬁﬂc’gg'eld Project No. 2160648 A
’ CHKD BY Thomas J. Strike, PE

BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/29/16 DATE END 9/29/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES] STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 16/24 0-2 8-12-12-12 | 0.1 |Medium dense, brown, fine to medium SAND FILL, 1
little gravel, little silt, trace debris (fabric); moist.
5 S-2 12/24 5-7 4-4-3-4 0.2 |Medium stiff, dark brown, CLAYEY SILT FILL, some
fine sand, little gravel, trace debris (wood, ash); very
moist.
SAND/CLAYEY SILT
FILL WITH DEBRIS
10 S-3 12/24 10-12 4-3-8-8 0.5 |stiff, brown, CLAYEY SILT FILL, little fine sand, little 2
gravel, trace debris (brick, wood); very moist.
15 Medium dense, brown, fine to medium SAND FILL,
S-4 10/24 15-17 15-8-4-3 0.1 little to some silt, little gravel, trace debris (asphalt,
ash, wood); moist.
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic Auger grinding from about 2 to 13ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.

i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No.

B-10

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost




PROJECT REPORT OF BORING No. B-11
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/29/16 DATE END 9/29/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES STRATUM DESCRIPTION
(feet) | (blows/ft)| No. |REC/PEN (in)| DEPTH (ft) [ BLOWS/E" | (PPM)
0 S-1 14/24 0-2 17-46-33-24 | 0.0 [Very dense, brown, gravelly, fine to coarse SAND 1
FILL, some silt; moist.
5
S-2 11/24 5-7 8-8-6-7 0.0 |Stiff, brown, CLAYEY SILT FILL, some fine sand, 2
some debris (concrete, brick, asphalt), little gravel; SAND/CLAYEY SILT
moist. FILL WITH DEBRIS
10 S-3 12/24 10-12 22-8-9-9 0.5 [Stiff, brown, sandy SILT FILL, little gravel, little clay, 3
trace debris (asphalt); moist. Bottom 6": grades to
1little organics (fine roots).
15 SAND
S-4 13/24 15-17 8-15-17-19 Dense, light brown, fine to medium SAND, trace
Ig_]ravel, trace silt; moist.
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 0 to 10 ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT 3. Possible buried topsoil layer.
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No. B-11

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B-12
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 57 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/29/16 DATE END 9/29/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES STRATUM DESCRIPTION
(feet) | (blows/ft)| No. |REC/PEN (in)| DEPTH (ft) | BLOWS/E" | (PPM)
0 S-1 11/24 0-2 14-35-32-69 | 0.1 [Very dense, brown, gravelly, fine to coarse SAND 1,2
FILL, trace silt; moist.
5 32 11/24 5-7 8-9-8-2 0.0 |Medium dense, dark brown, SILTY SAND FILL, little SAND FILL WITH
gravel, trace debris (wood, asphalt); moist. DEBRIS
10 S-3 7124 10-12 5-14-15-33 | 0.2 [Very dense, brown, gravelly, fine to coarse SAND
FILL, trace silt; moist. Bottom 3": Very dense, brown,
gravelly, fine to coarse SAND, trace silt; moist.
15 SAND
S-4 13/24 15-17 18-22-35-24 Very dense, brown, gravelly, fine to coarse SAND,
|little silt; moist.
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 0 to 15 ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.

i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No.

B-12

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost




PROJECT REPORT OF BORING No. B-13
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/28/16 DATE END 9/28/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES STRATUM DESCRIPTION
(feet) | (blows/ft)| No. |REC/PEN (in)| DEPTH (ft) [ BLOWS/E" | (PPM)
0 S-1 14/24 0-2 12-21-22-17 | 0.1 |Dense, brown, gravelly, fine to coarse SAND FILL, 1
little silt, trace debris (asphalt, brick); moist.
5
S-2 9/24 5-7 8-11-7-6 0.7 Medium dense, dark brown, fine to coarse SAND
FILL, some silt, trace debris (asphalt), trace gravel; SAND FILL WITH
moist. DEBRIS
10 S-3 11/24 10-12 7-15-9-12 | 2.2 [Medium dense, dark brown, fine to coarse SAND 2
FILL, some gravel, little silt, trace debris (brick,
asphalt); moist.
15 SAND
S-4 14/24 15-17 14-23-43-49 \Very dense, brown, fine to coarse SAND, some
Ig_]ravel, trace silt; moist.
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 0 to 10 ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No. B-13

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B-14
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/29/16 DATE END 9/29/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES STRATUM DESCRIPTION
(feet) | (blows/fty | No. [REC/PEN (in)] DEPTH (ft) [ BLOWS/E" | (pPM)
0 S-1 11/12 0-1 23-100/6" 0.0 |Very dense, brown, fine to coarse SAND FILL, little 1
gravel, little silt; moist. Bottom 3": grades to gravelly.
5 S-2 13/24 5-7 30-31-23-18 | 0.5 [Very dense, dark brown, fine to coarse SAND FILL,
some debris (asphalt, brick), little gravel, little silt;
moist.
SAND FILL WITH
DEBRIS
10 S-3 4/14 10-11.1 3-7-100/2" | 1.8 |Very dense, dark brown, fine to medium SAND FILL 2
with debris (brick, wood), some silt, trace gravel; very
moist.
15 Medium dense, dark brown, fine to medium SANDY
S-4 6/24 15-17 | 11-10-12-10 | 32.8 |pEBRIS FILL (wood, asphalt), some sil, little gravel;
very moist. 3
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 1 to 9 ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Heavy auger grinding from about 9 to 9.5 ft. and 11.5 to 15 ft. (possible cobbles, boulders,
4-10 LOOSE 2-4 SOFT and/or debris)
10-30 M. DENSE 4-8 M. STIFF |3. Grab sample submitted for environmental analysis.
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.

i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No. B-14

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No.

Rt. 33 Recreation Field SHEET 1__OF
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/29/16 DATE END
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE | TIME| WATERAT | CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS Groundwater not observed.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES STRATUM DESCRIPTION
(feet) | (blows/ft) | No. |REC/PEN (in)| DEPTH (ft) BLOWS/6" | (ppm)
0 S-1 16/24 0-2 6-14-20-21 | 0.1 |Dense, brown, fine to coarse SAND FILL, little 1
gravel, little silt; moist. Bottom 4": grades to some
debris (asphalt).
5 S-2 17124 5-7 15-15-6-8 0.4 |Top 7": Medium dense, brown fine to medium SAND
FILL, some silt, litlte gravel, trace debris (brick,
asphalt); moist.
Very stiff, dark gray, CLAYEY SILT FILL, some fine SAND/CLAYEY SILT
sand, trace debris (asphalt, brick); moist. FILL WITH DEBRIS
10 S-3 17/24 10-12 8-7-5-4 14.0 |Medium dense, dark brown, SILTY SAND FILL with 2
debris (brick, ash, wood, leaves), trace gravel; very
moist.
15 -
S-4 2/24 15-17 5-5-2/12 0.5 Dark brown, WOOD DEBRIS, some fine sand, some
silt; very moist. 3
Boring terminated at 17 ft.
20
25
30
GRANULAR SOILS COHESIVE SOILS_[NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY 1. Periodic auger grinding from about 0 to 5 ft. (possible cobbles, boulders, and/or debris).
0-4 V. LOOSE 0-2 V. SOFT |2. Grab sample submitted for environmental analysis.
4-10 LOOSE 2-4 SOFT 3. Organic odor emitting from borehole.
10-30 M. DENSE 4-8 M. STIFF
30-50 DENSE 8-15 STIFF
> 50 V. DENSE 15-30 V. STIFF
> 30 HARD

GENERAL NOTES:

i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.

i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.

BORING No.

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost



PROJECT REPORT OF BORING No. B-16
Rt. 33 Recreation Field SHEET 1__OF !
Portsmouth. NH Project No. 2160648.A
’ CHKD BY Thomas J. Strike, PE
BORING Co. New England Boring Contractors BORING LOCATION See attached plan
FOREMAN Sam Shaw GROUND SURFACE ELEV. 56 ft. +/- DATUM NAVD88
WSE ENGINEER: Julie A. Eaton, EIT DATE START 9/29/16 DATE END 9/29/16
SAMPLER: 2 IN. OD SPLIT SPOON SAMPLER (SPT) DRIVEN 24 INCHES GROUNDWATER READINGS
USING A 140 Ib. CATHEAD OPERATED HAMMER. DATE TIME WATER AT CASING AT | STABILIZATION TIME
CASING: HOLLOW STEM AUGER DRILLING METHODS 9/29/2016 25 ft. +/- based on wet sample.
TRUCK RIG
CASING SIZE:  21/4IN. INSIDE DIAMETER. OTHER:
DEPTH | CASING - SAMPLE PID SAMPLE DESCRIPTION NOTES STRATUM DESCRIPTION
(feet) | (blows/ft)| No. |REC/PEN (in)| DEPTH (ft) | BLOWS/E" | (PPM)
0 S-1 712 0-1 12-32-50/0" | 0.0 |Dense, dark brown, fine to medium SAND FILL, little 1
to some silt, trace gravel, trace debris (asphalt);
moist.
5 S-2 8/24 5-7 11-29-20-10| 0.2 |Dense, dark brown, fine to coarse SAND FILL, little 2
to some silt, trace gravel, trace debris (asphalt, ash,
concrete); moist.
3
10 S-3 12/24 10-12 17-49-13-17 | 2.2 |Dark brown, WOOD FRAGMENTS, trace fine sand;
moist. Bottom 6": grades to yellow foam debris.
SAND FILL WITH
15 DEBRIS
S-4 11/24 15-17 11-7-5-6 0.2 [Medium dense, dark brown, SILTY SAND FILL,
some wood fragments, little gravel; moist.
20
S-5 9/24 20-22 29-10-9-7 | 1.2 |Same as above.
4
25 S-6 11/24 2527 16-51-4-2 | 0.8 |Dark brown, SILTY SAND FILL with WOOD
FRAGMENTS; wet.
30 S-7 18/24 30-32 8-7-7-6 0.6 |Medium dense, brown, fine to coarse SAND, trace
gravel, trace silt; wet. SAND
S-8 5/24 32-34 10-15-47-48 Very dense, brown, fine to coarse SAND, some
gravel, trace silt; wet.
Boring terminated at 34 ft.
GRANULAR SOILS COHESIVE SOILS |NOTES:
BLOWS/FT DENSITY BLOWS/FT DENSITY _ [1. Spoon was bouncing and tilting. Auger refusal at 1 ft. Moved ~5 ft. south, auger refusal at 1 ft.,
0-4 V. LOOSE 0-2 V.SOFT [|moved ~8 ft. south, auger grinding from about 0 to 4 ft. and heavy auger grinding from about 4 to 5
4-10 LOOSE 2-4 SOFT ft. (possible boulders and/or debris)
10-30 M. DENSE 4-8 M. STIFF |2. Grab sample submitted for environmental analysis.
30-50 DENSE 8-15 STIFF 3. Heavy auger grinding 7 to 7.5 ft. (possible cobbles and/or debris).
> 50 V. DENSE 15-30 V. STIFF [4. Periodic auger grinding from about 20 to 27.5 ft. (possible cobbles, boulders, and/or debris).
> 30 HARD
GENERAL NOTES: i) THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES. TRANSITIONS MAY BE GRADUAL.
i) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.
FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME
MEASUREMENTS ARE MADE.
BORING No. B-16

O:\Nantucket\NH Shimmo and PLUS Sewers\Geotechnica\PM\[PCS - Nantucket_11.14.16.xIsm]Actual Cost
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AttachmentB- Summary of Soil Analytical Data
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NHB22-2841 EOCODE: ARAADO04010*632*NH

New Hampshire Natural Heritage Bureau - Animal Record
Blanding's Turtle (Emydoidea blandingii)

Legal Status Conservation Status
Federal: Not listed Global: Apparently secure but with cause for concern
State: Listed Endangered State:  Critically imperiled due to rarity or vulnerability

Description at this Location

Conservation Rank:  Not ranked
Comments on Rank: -

Detailed Description: 2011: Area 12906: 1 adult observed.

General Area: 2011: Area 12906: Marsh along railroad tracks.
General Comments: -

Management --

Comments:

Location
Survey Site Name: Meadowbrook
Managed By: Hospital Corporation of America

County:  Rockingham

Town(s): Portsmouth

Size: 1.9 acres Elevation:

Precision: Within (but not necessarily restricted to) the area indicated on the map.

Directions: 2011: Area 12906: Marsh adjacent to 333 Borthwick Avenue, behind Portsmouth Regional Hospital.

Dates documented
First reported: 2011-05-07 Last reported: 2011-05-07

The New Hampshire Fish & Game Department has jurisdiction over rare wildlife in New Hampshire. Please contact
them at 11 Hazen Drive, Concord, NH 03301 or at (603) 271-2461.

CONFIDENTIAL — NH Dept. of Environmental Services review
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Route 33 Skate Park, Portsmouth NH
December 22, 2022

Site Photos

December 15, 2022

Photo 1: Looking north at the existing site entrance on Greenland Road



Route 33 Skate Park, Portsmouth NH
December 22, 2022

Photo 2: Looking west along the frontage of the property at Greenland Road

Photo 3: Looking north from southern edge of property near Greenland Road



Route 33 Skate Park, Portsmouth NH
December 22, 2022

Photo 4: Looking southwest into the swale near Greenland Road

Photo 5: Looking southeast towards Greenland Road



Route 33 Skate Park, Portsmouth NH
December 22, 2022

Photo 6: Looking northeast towards northern corner of property

Photo 7: Looking southeast towards eastern boundary of property



Route 33 Skate Park, Portsmouth NH
December 22, 2022

Photo 8: Looking southwest towards Greenland Road

Photo 9: Looking north towards rail trail along western boundary of property



Route 33 Skate Park, Portsmouth NH
December 22, 2022

Photo 10: Looking southwest towards Greenland Road
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AW S AMPORIRE
k™ DEFARTMENT OF

_gx_wimnmeptaj GENERAL CALCULATIONS - WQV and WQF
"""" 5 Services (optional worksheet)

This worksheet may be useful when designing a BMP that does not fit into one of the specific worksheets
already provided (i.e. for a technology which is not a stormwater wetland, infiltration practice, etc.)

Water Quality Volume (WQV)

0.54 ac A = Area draining to the practice

0.29 ac A, = Impervious area draining to the practice
decimal | = Percent impervious area draining to the practice, in decimal form
unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)
ac-in WQV=1" xRvx A
cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

Water Quality Flow (WQF)

1 inches P = Amount of rainfall. For WQF in NH, P =1".
0.53 inches Q = Water quality depth. Q = WQV/A
95 unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+10Q—10*[Q2 +1.25*Q*P] O'5)
0.6 inches S = Potential maximum retention. S =(1000/CN) - 10
0.116 inches la = Initial abstraction. la =0.2S
minutes T. = Time of Concentration

cfs/mi’/in g, is the unit peak discharge. Obtain this value from TR-55 exhibits 4-Il and 4-III.
WQF =g, x WQV. Conversion: to convert "cfs/mi’/in * ac-in" to "cfs" multiply by 1mi*/640ac.

Designer's Notes:

These calculations are included to support the design of a Contech CDS water quality treatment unit

NHDES Alteration of Terrain Last Reviewed: August 2017



Chapter 4 Graphical Peak Dischage Method Technical Release 55
Urban Hydrology for Small Watersheds

Exhibit 4-111 Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution

200 la/P = 0.116
qu = 646 +/-

600

500

400

300

u

200

Unit peak discharge (q, ), (csm/in)

100

80

60
40
1 .2 4 .6 .8 1 2 4 6 8 10
Tc = 6.0 Minutes Time of concentration (T ), (hours)

(210-VI-TR-55, Second Ed., June 1986) 4-7



CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

ROUTE 33 SKATE PARK
PORTSMOUTH, NH

Area 0.54 ac Unit Site Designation CDS
Weighted C 0.63 Rainfall Station # 104
i 6 min
CDS Model 2015-4 CDS Treatment Capacity 0.7 cfs
Rainfall . .
— Percent Rainfall Cumulative Total Flowrate | Treated Flowrate Incremental
In:;ﬁy_ Volume' Rainfall Volume cfs cfs Removal (%)
0.02 13.0% 13.0% 0.01 0.01 12.6
0.04 12.2% 25.2% 0.01 0.01 11.8
0.06 11.2% 36.4% 0.02 0.02 10.8
0.08 10.0% 46.4% 0.03 0.03 9.6
0.10 8.2% 54.6% 0.03 0.03 7.9
0.12 5.8% 60.4% 0.04 0.04 55
0.14 6.5% 66.9% 0.05 0.05 6.2
0.16 4.6% 71.5% 0.05 0.05 4.4
0.18 3.7% 75.2% 0.06 0.06 3.5
0.20 3.3% 78.5% 0.07 0.07 3.1
0.25 6.7% 85.2% 0.09 0.09 6.2
0.30 3.7% 88.9% 0.10 0.10 3.4
0.35 2.4% 91.3% 0.12 0.12 2.2
0.40 1.8% 93.1% 0.14 0.14 1.7
0.45 1.9% 95.0% 0.15 0.15 1.7
0.50 1.1% 96.1% 0.17 0.17 0.9
0.75 2.6% 98.7% 0.26 0.26 2.2
1.00 0.9% 99.6% 0.34 0.34 0.7
1.50 0.4% 100.0% 0.51 0.51 0.3
2.00 0.0% 100.0% 0.68 0.68 0.0
0.00 0.0% 100.0% 0.00 0.00 0.0
94.6
Removal Efficiency Adjustment® = 6.5%
Predicted % Annual Rainfall Treated = 93.5%
Predicted Net Annual Load Removal Efficiency = 88.1%

1 - Based on 10 years of hourly precipitation data from NCDC 1683, Concord WSO Airport, Merrimack County, NH
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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12/19/22, 12:41 PM

Extreme Precipitation Tables

Northeast Regional Climate Center

Extreme Precipitation Tables: 43.058°N, 70.787°W

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing  Yes
State New Hampshire
Location
Longitude  70.787 degrees West
Latitude 43.058 degrees North
Elevation 0 feet
Date/Time  Mon, 19 Dec 2022 12:41:39 -0500
Extreme Precipitation Estimates
Smin|10min|15min [30min|60min|120min 1hr | 2hr | 3hr | 6hr | 12hr | 24hr | 48hr 1day | 2day |4day | 7day [10day
1yr [0.26| 0.40 | 0.50 | 0.65 | 0.82 | 1.04 | 1yr |0.70/0.98|1.21|1.56]2.04 | 2.67 | 2.93 | 1yr |2.36|2.82|3.23|3.95| 4.57 | 1yr
2yr [0.32| 0.50 | 0.62 | 0.81 | 1.02 | 1.30 | 2yr |0.88|1.18]|1.52{1.94| 2.49 | 3.22 | 3.58 | 2yr [2.85|3.45|3.95]|4.70 | 534 | 2yr
Syr (037 0.58 | 0.73 | 098 | 1.25 | 1.61 | Syr |1.08]1.47|1.89|2.43| 3.15|4.08 | 4.60 | Syr |3.62]|4.42|5.06|5.96| 6.73 | Syr
10yr | 0.41] 0.65 | 0.82 | 1.11 | 1.45 | 1.89 | 10yr |1.25]|1.73|2.23|2.90| 3.76 | 4.89 | 5.55 | 10yr | 4.33 | 5.34 | 6.11 | 7.14 | 8.01 | 10yr
25yr | 0.48 | 0.76 | 0.97 | 1.34 | 1.77 | 2.34 | 25yr [1.53|2.14]|2.78|3.64| 4.75 | 6.20 | 7.13 | 25yr | 5.49 | 6.86 | 7.84 | 9.07 | 10.10 | 25yr
50yr | 0.54| 0.86 | 1.10 | 1.54 | 2.07 | 2.76 | 50yr |1.79|2.53|3.29]4.33| 5.68 | 7.43 | 8.62 | S0yr | 6.57 | 8.29 | 9.47 [10.87]|12.04 | S0yr
100yr| 0.59 | 0.96 | 1.24 | 1.77 | 2.42 | 3.26 |100yr|2.08(2.98|3.91|5.17| 6.79 | 8.90 [10.43{100yr| 7.88 [10.03|11.45|13.04| 14.36 |100yr
200yr| 0.67 | 1.10 | 1.42 | 2.04 | 2.82 | 3.83 |200yr|2.44|3.51(4.62|6.14] 8.11 [10.67]|12.62|200yr| 9.44 |12.13|13.84|15.64| 17.12 |200yr
500yr| 0.80 | 1.31 | 1.71 | 2.48 | 3.47 | 4.76 |500yr|3.00|4.38(5.77|7.72110.26/13.56]16.23|500yr|12.00|15.61|17.79|19.91| 21.63 | 500yr
Lower Confidence Limits
Smin|10min|15min{30min|60min|120min 1hr | 2hr | 3hr | 6hr [12hr|24hr| 48hr lday|2day |4day | 7day |10day
lyr 10.23] 036 | 044 |1 0.59 | 0.73 | 0.89 | 1yr |0.63]0.87(0.92|1.32|1.67|2.24|2.54 | 1yr |1.98]2.44|2.87]3.16| 3.90 | 1yr
2yr (031 0.49 [ 0.60 | 0.81 | 1.00 | 1.19 | 2yr |0.86|1.16]|1.37|1.82|2.34|3.07(3.47 | 2yr |2.72|3.34|3.84|4.57| 5.09 | 2yr
S5yr [0.35] 0.54 | 0.67 | 092 | 1.17 | 1.40 [ Syr [1.01|1.37]1.61]2.12|2.73|3.81|4.23 | Syr |3.37|4.06 |4.74 | 5.57 | 6.29 | Syr
10yr | 0.39] 0.59 | 0.74 | 1.03 | 1.33 | 1.60 | 10yr |1.15]1.57(1.81|2.39]3.06(4.40| 4.91 | 10yr [3.90| 4.73 | 5.50 | 6.47 | 7.26 | 10yr
25yr [0.44] 0.67 | 0.83 | 1.19 | 1.57 | 1.90 |25yr |1.35]1.86|2.10]2.76]|3.5414.73|5.97 | 25yr |4.18|5.74 | 6.74 | 7.89 | 8.77 | 25yr
50yr [0.48 ] 0.74 | 092 | 1.32 | 1.78 | 2.17 | 50yr |1.53]2.12|2.35|3.08]|3.94]5.34]| 6.91 | 50yr [4.73]6.65 | 7.86 | 9.17 [ 10.13 | 50yr
100yr| 0.54 | 0.82 | 1.02 | 1.48 | 2.03 | 2.48 |100yr|1.75(2.42(2.63]|3.42]4.37|6.01] 8.00 [100yr|5.32|7.69 | 9.17 [10.68| 11.71 [100yr
200yr| 0.60| 0.90 | 1.14 | 1.65 | 2.30 | 2.82 |[200yr|1.98]|2.76/2.94|3.79]4.82|6.73| 9.26 |[200yr|5.96 ] 8.90 [10.70]12.45| 13.55 [200yr
500yr| 0.69| 1.03 | 1.33 | 1.93 | 2.75 | 3.38 [500yr|2.37(3.30]3.4214.33|5.49|7.83[11.22|500yr| 6.93 [10.79]13.13|15.27| 16.41 |500yr
Upper Confidence Limits
Smin[10min|[15min|30min|60min|120min 1hr | 2hr |3hr | 6hr | 12hr | 24hr | 48hr 1day | 2day |4day | 7day [10day
lyr 1028 ] 0.44 | 0.54 1 0.72 | 0.89 | 1.08 | 1yr |0.77]1.06[1.26{1.74] 2.21 | 3.00 | 3.16 | 1yr |2.66 | 3.04 | 3.60 | 4.39 | 5.07 | 1yr
2yr (034 0.52 | 0.64 | 0.86 | 1.06 | 1.27 [ 2yr [0.92|1.24]1.48]1.96] 2.51 | 3.44 | 3.71 | 2yr [3.05]3.56 [4.09|4.85| 5.66 | 2yr
Syr (040 0.62 | 0.76 | 1.05 | 1.34 | 1.62 | Syr |1.15]1.58]1.88]2.53|3.24 |14.35|4.96| Syr [3.85]|4.771539]6.37| 7.16 | Syr
10yr | 0471 0.72 | 0.89 | 1.24 | 1.61 | 1.97 | 10yr [1.39]1.93]2.28|3.10]3.94 [ 5.36 | 6.19 | 10yr | 4.74 | 5.95| 6.79 | 7.84 | 8.75 | 10yr
25yr [0.57 ) 0.87 | 1.09 | 1.55 | 2.04 | 2.57 |25yr |1.76|2.51|2.95|4.06] 5.12 | 7.83 | 8.31 | 25yr | 6.93 [ 7.99 1 9.09 [10.32] 11.40 | 25yr
50yr [0.67 | 1.02 | 1.27 | 1.82 | 2.45 | 3.12 | 50yr |2.123.05(3.59]4.98] 6.28 | 9.81 [10.39| 50yr | 8.68 [10.00|11.33[12.70] 13.94 | S50yr
100yr|0.79 | 1.19 | 1.49 | 2.15 | 2.95 | 3.80 |100yr|2.55|3.72|4.36]6.13] 7.70 |12.28{13.01|100yr|10.87|12.51]|14.13|15.65]| 17.05 |100yr
200yr| 0.92 | 1.38 | 1.75 | 2.54 | 3.54 | 4.64 |200yr|3.06]|4.53(5.32|7.55] 9.45 [15.41]16.29|200yr|13.64]|15.67|17.64|19.27| 20.87 | 200yr
500yr| 1.14| 1.70 | 2.18 | 3.17 | 451 | 6.02 [500yr|3.89|5.88]6.90(9.97|12.42]|20.83|21.95|500yr|18.44]21.10(23.67|25.38(27.26 |500yr

precip.eas.cornell.edu/data.php?1671471699088
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Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC

Name (hours) (inches)
1 2YR  Type lll 24-hr Default 24.00 1 285 2
2 10YR Type lll 24-hr Default 24.00 1 433 2

3 560YR Type lll 24-hr Default 24.00 1 6.57 2



HydroCAD-EX

Prepared by Weston & Sampson Engineers, Inc
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Printed 12/20/2022
Page 3

Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
28,589 30 Brush, Good, HSG A (A2, A3, A4)
30,623 77 Fallow, bare soil, HSG A (A3, A4)
141,895 76 Gravel, HSG A (A2, A3, A4)
1,384 98 Impervious, HSG A (A3)
18,606 98 Paved roads w/curbs & sewers, HSG A (A1)
38,124 30 Woods, Good, HSG A (A2, A3, A4)
259,221 66 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers
259,221 HSG A A1, A2, A3, A4
0 HSG B
0 HSG C
0 HSG D
0 Other
259,221 TOTAL AREA



HydroCAD-EX

Prepared by Weston & Sampson Engineers, Inc Printed 12/20/2022
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC Page 5

Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) (sg-ft)y Cover
28,589 0 0 0 0 28,589 Brush, Good
30,623 0 0 0 0 30,623 Fallow, bare soil
141,895 0 0 0 0 141,895 Gravel
1,384 0 0 0 0 1,384 Impervious
18,606 0 0 0 0 18,606 Paved roads
w/curbs &
sewers
38,124 0 0 0 0 38,124 Woods, Good

259,221 0 0 0 0 259,221 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 A2 0.00 0.00 539.0 0.0200 0.013 0.0 30.0 0.0




HydroCAD-EX Type Il 24-hr 2 YR Rainfall=2.85"

Prepared by Weston & Sampson Engineers, Inc Printed 12/20/2022
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC Page 7

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentA1: SUB-A1 Runoff Area=18,606 sf 100.00% Impervious Runoff Depth=2.62"
Tc=6.0 min  CN=98 Runoff=1.18 cfs 4,061 cf

SubcatchmentA2: SUB-A2 Runoff Area=57,852 sf 0.00% Impervious Runoff Depth=0.23"
Flow Length=854" Tc=13.6 min CN=WQ Runoff=0.26 cfs 1,088 cf

SubcatchmentA3: SUB-A3 Runoff Area=132,727 sf 1.04% Impervious Runoff Depth=0.86"
Tc=6.0 min  CN=WQ Runoff=2.92 cfs 9,548 cf

SubcatchmentA4: SUB-A4 Runoff Area=50,036 sf 0.00% Impervious Runoff Depth=0.71"
Tc=6.0 min  CN=WQ Runoff=0.91 cfs 2,961 cf

Pond A: POI-A Inflow=5.17 cfs 17,658 cf
Primary=5.17 cfs 17,658 cf

Total Runoff Area = 259,221 sf Runoff Volume = 17,658 cf Average Runoff Depth = 0.82"
92.29% Pervious = 239,231 sf  7.71% Impervious = 19,990 sf



2.85"

Page 8

Printed 12/20/2022

0.01 hrs

2.62"

Type Ill 24-hr 2 YR Rainfall

0.00-72.00 hrs, dt

4,061 cf, Depth

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-Q, Time Span
Subcatchment A1: SUB-A1

Summary for Subcatchment A1: SUB-A1

2.85"
(ft/sec)

100.00% Impervious Area

98 Paved roads w/curbs & sewers, HSG A
Slope Velocity Capacity Description

1.18 cfs @ 12.08 hrs, Volume

CN  Description

(ft/ft)

Area (sf)
18,606
18,606

Tc Length
(feet)

(min)

Routed to Pond A : POI-A
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 2 YR Rainfall

HydroCAD-EX

Runoff
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HydroCAD-EX Type Il 24-hr 2 YR Rainfall=2.85"

Prepared by Weston & Sampson Engineers, Inc Printed 12/20/2022
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Summary for Subcatchment A2: SUB-A2

Runoff = 0.26 cfs @ 12.20 hrs, Volume= 1,088 cf, Depth= 0.23"
Routed to Pond A : POI-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2 YR Rainfall=2.85"

Area (sf) CN Description

28,219 30 Woods, Good, HSG A
15,368 30 Brush, Good, HSG A

* 14,265 76 Gravel, HSG A
57,852 Weighted Average
57,852 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 25 0.0200 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.24"
1.5 25 0.0150 0.28 Sheet Flow,
Fallow n=0.050 P2=3.24"
0.6 83 0.1050 2.27 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.7 182 0.0030 0.82 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

0.8 539 0.0200 11.82 58.01 Pipe Channel,
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.013 Corrugated PE, smooth interior

13.6 854 Total
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Type Ill 24-hr 2 YR Rainfall
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Subcatchment A2: SUB-A2
Hydrograph

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC
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HydroCAD-EX

r
,:éf _

1=07,852 51

88 cf
ase
min

-wa

| | ;
e=

ea=57

\f\

\e\

i
nfall=2.85"

1,0

epth=0.
th
13.6
oN

m
D
Ler
Tc=

|
—

2 YR Rai
A
olu

i
low:

v

|

|

|

|

|

|

£ > c

e - T i
| | | ,o,f, - F | | | | |
- \,rn\,f\R\\T\L\\+\\T\L\\+\\
| | | | ,o, | | | | | |
-+ - -1 < B e el B e e el e
| | | | m,n, | | | | | | |
-1 - -7 - -i= il et el Sl sl il Rl sl
| I | | I ,M | | | | | | |
\\,\\,\\J\\\,\\,\\\,Rr,\\,\\\,\\\,\\,\\J\\J\\,\\\
| I | I I | I I | | I | | I
T T e e R B
1 _ 1 _ 4L _4__ L ____1__r____1__1__
| I | | | | | | | | | | | |
T ) (R R
I I | I I | I I | I I | | I
T [ N
| | | | | | | | | | | | | |
e e e e T S B e e
| | | | | | | | | | | | | |
- + - - - —— -4 -t - ———H - -k - —m— 4 - — - —m— A - =+ ——
| | | | | | | | | | | | | |
-1 - -7 - -r - T A" r - T T AT T
| | | | | | | | | | | | |
-7 -7 T T T T T T T T T T T T T T o
I I | I I | I I | I I | I
I e e e e R R
1 A A
[ i | [ [ | i [ | | [ | i
1 L _ i _ 1 __L____d__L__l__1__L__l___1__15
| | | | | | | | | | | | |
Ty N B B
| | | | | | | | | | | | |
e
| | | | | | | | | ////
R

JHHMHHMHIHMHINMMMMINNNRR

D EEEEEEEEEE SIS = e m = R AN

anaaa s e e
Time (hours)

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

TR
02 46 8

o o o
(sy0) moy4



2.85"
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Page 11

0.01 hrs

0.86"

Type Ill 24-hr 2 YR Rainfall

0.00-72.00 hrs, dt

9,548 cf, Depth

SCS, Weighted-Q, Time Span

Summary for Subcatchment A3: SUB-A3
2.85"

292 cfs @ 12.10 hrs, Volume

CN  Description

Routed to Pond A : POI-A
Area (sf)

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 2 YR Rainfall
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Runoff
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0.01 hrs

0.71"
dt

72.00 hrs,

Type Ill 24-hr 2 YR Rainfall

0.00

2,961 cf, Depth

Direct Entry,
Hydrograph

(cfs)

Subcatchment A4: SUB-A4

SCS, Weighted-Q, Time Span

Summary for Subcatchment A4: SUB-A4

2.85"
(ft/sec)

100.00% Pervious Area

Fallow, bare soil, HSG A

30 Brush, Good, HSG A
30 Woods, Good, HSG A

Weighted Average
Slope Velocity Capacity Description

091cfs@ 12.10 hrs, Volume
76 Gravel, HSG A
(ft/ft)

CN  Description
77

(feet)
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Area (sf)
30,483
7,875
7,644
4,034
50,036
50,036
Tc Length

(min)

Routed to Pond A : POI-A
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2 YR Rainfall

HydroCAD-EX
Runoff

*
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Type Ill 24-hr 2 YR Rainfall
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Printed 12/20/2022

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

Summary for Pond A: POI-A

7.71% Impervious, Inflow Depth = 0.82" for 2 YR event

259,221 sf,
517 cfs @ 12.09 hrs, Volume

517 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

17,658 cf

0.0 min

0%, Lag=

17,658 cf, Atten

Primary

0.00-72.00 hrs, dt=0.01 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond A: POI-A

Hydrograph

A Inflow
0O Primary
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HydroCAD-EX Type Ill 24-hr 10 YR Rainfall=4.33"

Prepared by Weston & Sampson Engineers, Inc Printed 12/20/2022
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC Page 14

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentA1: SUB-A1 Runoff Area=18,606 sf 100.00% Impervious Runoff Depth=4.09"
Tc=6.0 min  CN=98 Runoff=1.81 cfs 6,348 cf

SubcatchmentA2: SUB-A2 Runoff Area=57,852 sf 0.00% Impervious Runoff Depth=0.49"
Flow Length=854" Tc=13.6 min CN=WQ Runoff=0.60 cfs 2,372 cf

SubcatchmentA3: SUB-A3 Runoff Area=132,727 sf 1.04% Impervious Runoff Depth=1.86"
Tc=6.0 min  CN=WQ Runoff=6.58 cfs 20,553 cf

SubcatchmentA4: SUB-A4 Runoff Area=50,036 sf 0.00% Impervious Runoff Depth=1.54"
Tc=6.0 min CN=WQ Runoff=2.06 cfs 6,428 cf

Pond A: POI-A Inflow=10.87 cfs 35,702 cf
Primary=10.87 cfs 35,702 cf

Total Runoff Area = 259,221 sf Runoff Volume = 35,702 cf Average Runoff Depth = 1.65"
92.29% Pervious = 239,231 sf  7.71% Impervious = 19,990 sf



=4.33"

Type Il 24-hr 10 YR Rainfall

HydroCAD-EX

Printed 12/20/2022

Prepared by Weston & Sampson Engineers, Inc

Page 15

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Summary for Subcatchment A1: SUB-A1

4.09"

6,348 cf, Depth

1.81cfs@ 12.08 hrs, Volume

Routed to Pond A : POI-A

Runoff

0.01 hrs

= 0.00-72.00 hrs, dt=

SCS, Weighted-Q, Time Span

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10 YR Rainfall

=4.33"

CN  Description

Area (sf)

98 Paved roads w/curbs & sewers, HSG A

18,606
18,606

100.00% Impervious Area
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HydroCAD-EX Type Ill 24-hr 10 YR Rainfall=4.33"

Prepared by Weston & Sampson Engineers, Inc Printed 12/20/2022
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC Page 16

Summary for Subcatchment A2: SUB-A2

Runoff = 0.60 cfs @ 12.19 hrs, Volume= 2,372 cf, Depth= 0.49"
Routed to Pond A : POI-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.33"

Area (sf) CN Description

28,219 30 Woods, Good, HSG A
15,368 30 Brush, Good, HSG A

* 14,265 76 Gravel, HSG A
57,852 Weighted Average
57,852 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 25 0.0200 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.24"
1.5 25 0.0150 0.28 Sheet Flow,
Fallow n=0.050 P2=3.24"
0.6 83 0.1050 2.27 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.7 182 0.0030 0.82 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

0.8 539 0.0200 11.82 58.01 Pipe Channel,
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.013 Corrugated PE, smooth interior

13.6 854 Total
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Printed 12/20/2022

Type Il 24-hr 10 YR Rainfall

Subcatchment A2: SUB-A2
Hydrograph

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
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4.33"

Page 18

Printed 12/20/2022

0.01 hrs

Type Il 24-hr 10 YR Rainfall

0.00-72.00 hrs, dt

20,553 cf, Depth= 1.86"

SCS, Weighted-Q, Time Span

4.33"

Summary for Subcatchment A3: SUB-A3

6.58 cfs @ 12.09 hrs, Volume

CN  Description

Routed to Pond A : POI-A
Area (sf)

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 10 YR Rainfall

HydroCAD-EX

Runoff
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4.33"

Page 19

Printed 12/20/2022

0.01 hrs

72.00 hrs, dt

Type Il 24-hr 10 YR Rainfall

0.00

6,428 cf, Depth= 1.54"

Direct Entry,

Hydrograph

(cfs)

Subcatchment A4: SUB-A4

SCS, Weighted-Q, Time Span

Summary for Subcatchment A4: SUB-A4
4.33"

(ft/sec)

Fallow, bare soil, HSG A

30 Brush, Good, HSG A
30 Woods, Good, HSG A
100.00% Pervious Area

Weighted Average
Slope Velocity Capacity Description

(ft/ft)

2.06 cfs @ 12.09 hrs, Volume
CN  Description
76 Gravel, HSG A

77

Area (sf)
30,483
7,875
7,644
4,034
50,036
50,036

Tc Length

(feet)

(min)

Routed to Pond A : POI-A
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10 YR Rainfall

HydroCAD-EX
Runoff
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Type Il 24-hr 10 YR Rainfall

HydroCAD-EX
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Printed 12/20/2022
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Prepared by Weston & Sampson Engineers, Inc

Summary for Pond A: POI-A

for 10 YR event

7.71% Impervious, Inflow Depth = 1.65"

259,221 sf,
10.87 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

35,702 cf

0.0 min

0%, Lag=

= 35,702 cf, Atten

10.87 cfs @ 12.09 hrs, Volume

Primary

0.00-72.00 hrs, dt=0.01 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond A: POI-A

Hydrograph

A Inflow
0O Primary
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HydroCAD-EX Type Ill 24-hr 50 YR Rainfall=6.57"

Prepared by Weston & Sampson Engineers, Inc Printed 12/20/2022
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC Page 21

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentA1: SUB-A1 Runoff Area=18,606 sf 100.00% Impervious Runoff Depth=6.33"
Tc=6.0 min  CN=98 Runoff=2.75 cfs 9,817 cf

SubcatchmentA2: SUB-A2 Runoff Area=57,852 sf 0.00% Impervious Runoff Depth=1.06"
Flow Length=854" Tc=13.6 min CN=WQ Runoff=1.17 cfs 5,130 cf

SubcatchmentA3: SUB-A3 Runoff Area=132,727 sf 1.04% Impervious Runoff Depth=3.60"
Tc=6.0 min  CN=WQ Runoff=12.77 cfs 39,800 cf

SubcatchmentA4: SUB-A4 Runoff Area=50,036 sf 0.00% Impervious Runoff Depth=3.02"
Tc=6.0 min  CN=WQ Runoff=4.02 cfs 12,601 cf

Pond A: POI-A Inflow=20.40 cfs 67,347 cf
Primary=20.40 cfs 67,347 cf

Total Runoff Area = 259,221 sf Runoff Volume = 67,347 cf Average Runoff Depth = 3.12"
92.29% Pervious = 239,231 sf  7.71% Impervious = 19,990 sf
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Page 22

Printed 12/20/2022

0.01 hrs

6.33"

Type Il 24-hr 50 YR Rainfall

0.00-72.00 hrs, dt

9,817 cf, Depth

Direct Entry,

Hydrograph

(cfs)

Subcatchment A1: SUB-A1

SCS, Weighted-Q, Time Span

Summary for Subcatchment A1: SUB-A1
6.57"

(ft/sec)

100.00% Impervious Area

98 Paved roads w/curbs & sewers, HSG A

Slope Velocity Capacity Description

(ft/ft)

2.75cfs @ 12.08 hrs, Volume

CN  Description

Area (sf)
18,606
18,606

Tc Length
(feet)

(min)

Routed to Pond A : POI-A
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 50 YR Rainfall

HydroCAD-EX

Runoff
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HydroCAD-EX Type Ill 24-hr 50 YR Rainfall=6.57"

Prepared by Weston & Sampson Engineers, Inc Printed 12/20/2022
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC Page 23

Summary for Subcatchment A2: SUB-A2

Runoff = 117 cfs @ 12.19 hrs, Volume= 5,130 cf, Depth= 1.06"
Routed to Pond A : POI-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 YR Rainfall=6.57"

Area (sf) CN Description

28,219 30 Woods, Good, HSG A
15,368 30 Brush, Good, HSG A

* 14,265 76 Gravel, HSG A
57,852 Weighted Average
57,852 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 25 0.0200 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.24"
1.5 25 0.0150 0.28 Sheet Flow,
Fallow n=0.050 P2=3.24"
0.6 83 0.1050 2.27 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.7 182 0.0030 0.82 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

0.8 539 0.0200 11.82 58.01 Pipe Channel,
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.013 Corrugated PE, smooth interior

13.6 854 Total
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Type Il 24-hr 50 YR Rainfall

HydroCAD-EX

Printed 12/20/2022

Prepared by Weston & Sampson Engineers, Inc

Page 24

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Subcatchment A2: SUB-A2

Hydrograph
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Page 25

Printed 12/20/2022

0.01 hrs

3.60"

Type Il 24-hr 50 YR Rainfall

0.00-72.00 hrs, dt

39,800 cf, Depth

SCS, Weighted-Q, Time Span

6.57"

Summary for Subcatchment A3: SUB-A3

12.77 cfs @ 12.09 hrs, Volume

CN  Description

Routed to Pond A : POI-A
Area (sf)

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 50 YR Rainfall

HydroCAD-EX

Runoff
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Page 26

Printed 12/20/2022

0.01 hrs

dt

3.02"

72.00 hrs

Type Il 24-hr 50 YR Rainfall

0.00

12,601 cf, Depth

Direct Entry,

Hydrograph

(cfs)

Subcatchment A4: SUB-A4

SCS, Weighted-Q, Time Span

6.57"
(ft/sec)

Summary for Subcatchment A4: SUB-A4

Fallow, bare soil, HSG A

30 Brush, Good, HSG A
30 Woods, Good, HSG A
100.00% Pervious Area

Weighted Average

(ft/ft)

Slope Velocity Capacity Description

4.02cfs@ 12.09 hrs, Volume
CN  Description
76 Gravel, HSG A

77

Area (sf)
30,483
7,875
7,644
4,034
50,036
50,036

Tc Length

(feet)

(min)

Routed to Pond A : POI-A
6.0
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 50 YR Rainfall

HydroCAD-EX
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Summary for Pond A: POI-A

£
-~ E
o
(O] .
> o
z b
@®
> —
2 .
5 S
o
h 1l
c
Q
=
<
Y Y
o o
NN
< <
R
NN~
© ©

7.71% Impervious, Inflow Depth = 3.12"

259,221 sf,
20.40 cfs @ 12.09 hrs, Volume

20.40 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow
Primary

0.00-72.00 hrs, dt=0.01 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond A: POI-A

Hydrograph
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Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC

Name (hours) (inches)
1 2YR  Type lll 24-hr Default 24.00 1 285 2
2 10YR Type lll 24-hr Default 24.00 1 433 2

3 560YR Type lll 24-hr Default 24.00 1 6.57 2
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Area Listing (all nodes)

Area CN Description

(sg-ft) (subcatchment-numbers)

57,503 39 >75% Grass cover, Good, HSG A (A2, A3, A5)
23,197 30 Brush, Good, HSG A (A2, A3, A4)

30,074 77 Fallow, bare soil, HSG A (A3, A4)

70,983 76 Gravel, HSG A (A3, A4, A5)

24,934 98 Impervious, HSG A (A3, A5)

18,606 98 Paved roads w/curbs & sewers, HSG A (A1)
33,924 30 Woods, Good, HSG A (A2, A3, A4, A5)
259,221 61 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(sq-ft) Group Numbers

259,221 HSG A A1, A2, A3, A4, A5
0 HSG B
0 HSG C
0 HSG D
0 Other

259,221 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) (sg-ft)y Cover
57,503 0 0 0 0 57,503 >75% Grass
cover, Good
23,197 0 0 0 0 23,197 Brush, Good
30,074 0 0 0 0 30,074  Fallow, bare soil
70,983 0 0 0 0 70,983 Gravel
24,934 0 0 0 0 24,934  Impervious
18,606 0 0 0 0 18,606 Paved roads
w/curbs &
sewers
33,924 0 0 0 0 33,924 Woods, Good
259,221 0 0 0 0 259,221 TOTAL AREA
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Pipe Listing (all nodes)
Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
1 A2 0.00 0.00 539.0 0.0200 0.013 0.0 30.0 0.0
2 CDSs 52.27 51.19 151.5 0.0071 0.013 0.0 12.0 0.0
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentA1: SUB-A1 Runoff Area=18,606 sf 100.00% Impervious Runoff Depth=2.62"
Tc=6.0 min  CN=98 Runoff=1.18 cfs 4,061 cf

SubcatchmentA2: SUB-A2 Runoff Area=49,161 sf 0.00% Impervious Runoff Depth=0.00"
Flow Length=858" Tc=11.3 min CN=WQ Runoff=0.00 cfs O cf

SubcatchmentA3: SUB-A3 Runoff Area=117,921 sf 18.47% Impervious Runoff Depth=0.91"
Tc=6.0 min  CN=WQ Runoff=2.65 cfs 8,916 cf

SubcatchmentA4: SUB-A4 Runoff Area=50,036 sf 0.00% Impervious Runoff Depth=0.71"
Tc=6.0 min  CN=WQ Runoff=0.91 cfs 2,961 cf

SubcatchmentA5: SUB-A5 Runoff Area=23,497 sf 13.44% Impervious Runoff Depth=0.72"
Tc=6.0 min  CN=WQ Runoff=0.42 cfs 1,406 cf

Pond A: POI-A Inflow=5.15 cfs 17,344 cf
Primary=5.15 cfs 17,344 cf

Pond CDS: CDS Peak Elev=52.63' Inflow=0.42 cfs 1,406 cf
12.0" Round Culvert n=0.013 L=151.5" S=0.0071"/" Outflow=0.42 cfs 1,406 cf

Total Runoff Area = 259,221 sf Runoff Volume = 17,344 cf Average Runoff Depth = 0.80"
83.20% Pervious = 215,681 sf 16.80% Impervious = 43,540 sf
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0.01 hrs

2.62"

Type Ill 24-hr 2 YR Rainfall

0.00-72.00 hrs, dt

4,061 cf, Depth

Direct Entry,
Hydrograph

(cfs)

SCS, Weighted-Q, Time Span
Subcatchment A1: SUB-A1

Summary for Subcatchment A1: SUB-A1

2.85"
(ft/sec)

100.00% Impervious Area

98 Paved roads w/curbs & sewers, HSG A
Slope Velocity Capacity Description

1.18 cfs @ 12.08 hrs, Volume

CN  Description

(ft/ft)

Area (sf)
18,606
18,606

Tc Length
(feet)

(min)

Routed to Pond A : POI-A
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 2 YR Rainfall

HydroCAD-PR

Runoff
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HydroCAD-PR Type Il 24-hr 2 YR Rainfall=2.85"
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Summary for Subcatchment A2: SUB-A2

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"
Routed to Pond A : POI-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type lll 24-hr 2 YR Rainfall=2.85"

Area (sf) CN Description
25,149 30 Woods, Good, HSG A
13,489 30 Brush, Good, HSG A
10,523 39 >75% Grass cover, Good, HSG A

49,161 Weighted Average
49,161 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.2 50 0.0400 0.13 Sheet Flow,
Grass: Dense n=0.240 P2=3.24"
0.6 87 0.1050 2.27 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.7 182 0.0030 0.82 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

0.8 539 0.0200 11.82 58.01 Pipe Channel,
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.013 Corrugated PE, smooth interior

11.3 858 Total
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Subcatchment A2: SUB-A2
- qurograiphi i -
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0.01 hrs

0.91"

Type Ill 24-hr 2 YR Rainfall
Depth

0.00-72.00 hrs, dt

8,916 cf

Direct Entry,
Hydrograph

(cfs)

Subcatchment A3: SUB-A3

SCS, Weighted-Q, Time Span

Summary for Subcatchment A3: SUB-A3

2.85"
(ft/sec)

>75% Grass cover, Good, HSG A

76 Gravel, HSG A
Fallow, bare soil, HSG A
Impervious, HSG A

30 Woods, Good, HSG A

30 Brush, Good, HSG A
18.47% Impervious Area

81.53% Pervious Area

Weighted Average
Slope Velocity Capacity Description

(ft/ft)

265cfs @ 12.09 hrs, Volume

CN  Description

39
77
98

(feet)
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Area (sf)
117,921
96,145
21,776

Tc Length

(min)

Routed to Pond A : POI-A
6.0
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Type lll 24-hr 2 YR Rainfall
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Runoff
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0.01 hrs

0.71"
dt

72.00 hrs,

Type Ill 24-hr 2 YR Rainfall

0.00

2,961 cf, Depth

Direct Entry,
Hydrograph

(cfs)

Subcatchment A4: SUB-A4

SCS, Weighted-Q, Time Span

Summary for Subcatchment A4: SUB-A4

2.85"
(ft/sec)

100.00% Pervious Area

Fallow, bare soil, HSG A

30 Brush, Good, HSG A
30 Woods, Good, HSG A

Weighted Average
Slope Velocity Capacity Description

091cfs@ 12.10 hrs, Volume
76 Gravel, HSG A
(ft/ft)

CN  Description
77

(feet)
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Area (sf)
30,483
7,875
7,644
4,034
50,036
50,036
Tc Length

(min)

Routed to Pond A : POI-A
6.0
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 2 YR Rainfall
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Runoff
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0.01 hrs

0.72"

Type Ill 24-hr 2 YR Rainfall

0.00-72.00 hrs, dt

1,406 cf, Depth

Direct Entry,

Hydrograph

(cfs)

Subcatchment A5: SUB-A5

SCS, Weighted-Q, Time Span

Summary for Subcatchment A5: SUB-A5
2.85"
(ft/sec)

>75% Grass cover, Good, HSG A

Impervious, HSG A

30 Woods, Good, HSG A
13.44% Impervious Area

86.56% Pervious Area

Weighted Average
Slope Velocity Capacity Description

76 Gravel, HSG A
39
(ft/ft)

0.42cfs @ 12.09 hrs, Volume
98

CN  Description

Routed to Pond CDS : CDS
Area (sf)
9,402
8,334
3,158
2,603
23,497
20,339
3,158
(feet)

Tc Length

(min)
6.0
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HydroCAD-PR

Runoff

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2 YR Rainfall
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Summary for Pond A: POI-A

for 2 YR event

259,221 sf, 16.80% Impervious, Inflow Depth = 0.80"

Inflow Area
Inflow

17,344 cf

515cfs @ 12.09 hrs, Volume
515cfs @ 12.09 hrs, Volume

0.0 min

0%, Lag=

17,344 cf, Atten

Primary

0.00-72.00 hrs, dt=0.01 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond A: POI-A

Hydrograph

A Inflow
0O Primary

N\
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Summary for Pond CDS: CDS

Inflow Area = 23,497 sf, 13.44% Impervious, Inflow Depth = 0.72" for 2 YR event
Inflow = 042 cfs @ 12.09 hrs, Volume= 1,406 cf

Outflow = 0.42cfs @ 12.09 hrs, Volume= 1,406 cf, Atten=0%, Lag= 0.0 min
Primary = 0.42 cfs @ 12.09 hrs, Volume= 1,406 cf

Routed to Pond A : POI-A

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=52.63' @ 12.09 hrs

Device Routing Invert Outlet Devices

#1  Primary 52.27" 12.0" Round Culvert
L=151.5" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 52.27'/ 51.19' S=0.0071"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.42 cfs @ 12.09 hrs HW=52.63" TW=0.00' (Dynamic Tailwater)
1=Culvert (Inlet Controls 0.42 cfs @ 1.62 fps)

Pond CDS: CDS

Hydrograph
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| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
I e e e e e e e e B i e e I T e e e e e e e e B e e e B e e e e H Inflow
oaef{ | @ | | o Primany
044 ////’/,,\,,\, 0.42 ofs ,\747L7L7\77\74747L7L7\747]7L [7\77\74 4L \337 97\7§TJ7
el | "4 Inflow Area=23,497 sf
04 L ,///,,\,,\,J, ,\,J,L,L,L,LJ,J,L,L,LJ,J,L,L,LJ,J,i,L,L,LJ,J,L,L,LJ,'J,
v ] | | | | | | | | | | | | | | | | | | | | |
038////’,/’*\**\*ﬂ* it Hts Sl el el Bl e S et e e e o *ea rEI\e =5 ;6 -
L L P L L o s s A I A P B
036 ///\ | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | \"\
0344 - f 120"
0.32 //'/F’\”\’T’ T e e O O e I O Y A F B
03 - /,,LJ,J, e e A N | [ N Y [ B T A
ol | W4 . RoundCulvert
Zowl | Aol L L el e -
‘9'0.24 ’//',77\77\747 —\—4—+—P—\——\—4—4—4»—#—\—4—4—4»—F—\——\—4—4—#—)——\——\“:0“—0—1434—
; s o | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
2 0.22 /”',/F’\”\’T’ T T e e O e ey I Pt A 'T’
T DT T o e i L -5 L B
018 - - -4 -t -t —F—l—d—t-f-F——d—4—t-—F————d4—ft—ft—F -t —f—F————+—
ot6d | "’"’*’""’"’""1’1”"*"1’""”*"”""”""&‘—'00071 "
014 - - +4- —l—d—+ -k - —l—d— 44—+ -k -l d -4 -+ —F -l d -+ -+ T —|— ————\
o2 |-
01 3 ///,,L,\,J, 1L - dJ_1_ 1l _L_l-J_1_L_L_l—__d_1_L_L - d_d4_L _l-_l—d_41
s ) | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
008 ////’,/’*\**\*ﬂ* |-t~ fT- -/ -44-tT-t- - A" tT-ft -/ -1-tT-t - I T-t - I -1
o064 | e an R e R e e R e R e e
0.044 -
0.024

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)



HydroCAD-PR Type Ill 24-hr 10 YR Rainfall=4.33"
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentA1: SUB-A1 Runoff Area=18,606 sf 100.00% Impervious Runoff Depth=4.09"
Tc=6.0 min  CN=98 Runoff=1.81 cfs 6,348 cf

SubcatchmentA2: SUB-A2 Runoff Area=49,161 sf 0.00% Impervious Runoff Depth=0.02"
Flow Length=858" Tc=11.3 min CN=WQ Runoff=0.00 cfs 75 cf

SubcatchmentA3: SUB-A3 Runoff Area=117,921 sf 18.47% Impervious Runoff Depth=1.70"
Tc=6.0 min  CN=WQ Runoff=5.00 cfs 16,712 cf

SubcatchmentA4: SUB-A4 Runoff Area=50,036 sf 0.00% Impervious Runoff Depth=1.54"
Tc=6.0 min CN=WQ Runoff=2.06 cfs 6,428 cf

SubcatchmentA5: SUB-A5 Runoff Area=23,497 sf 13.44% Impervious Runoff Depth=1.38"
Tc=6.0 min  CN=WQ Runoff=0.81 cfs 2,700 cf

Pond A: POI-A Inflow=9.68 cfs 32,264 cf
Primary=9.68 cfs 32,264 cf

Pond CDS: CDS Peak Elev=52.79' Inflow=0.81 cfs 2,700 cf
12.0" Round Culvert n=0.013 L=151.5" S=0.0071"/" Outflow=0.81 cfs 2,700 cf

Total Runoff Area = 259,221 sf Runoff Volume = 32,264 cf Average Runoff Depth = 1.49"
83.20% Pervious = 215,681 sf 16.80% Impervious = 43,540 sf
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Summary for Subcatchment A1: SUB-A1

4.09"

6,348 cf, Depth

1.81cfs@ 12.08 hrs, Volume

Routed to Pond A : POI-A

Runoff

0.01 hrs

= 0.00-72.00 hrs, dt=

SCS, Weighted-Q, Time Span

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10 YR Rainfall

=4.33"

CN  Description

Area (sf)

98 Paved roads w/curbs & sewers, HSG A

18,606
18,606

100.00% Impervious Area
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Summary for Subcatchment A2: SUB-A2

Runoff = 0.00 cfs @ 15.03 hrs, Volume= 75 cf, Depth= 0.02"
Routed to Pond A : POI-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.33"

Area (sf) CN Description
25,149 30 Woods, Good, HSG A
13,489 30 Brush, Good, HSG A
10,523 39 >75% Grass cover, Good, HSG A

49,161 Weighted Average
49,161 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.2 50 0.0400 0.13 Sheet Flow,
Grass: Dense n=0.240 P2=3.24"
0.6 87 0.1050 2.27 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.7 182 0.0030 0.82 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

0.8 539 0.0200 11.82 58.01 Pipe Channel,
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.013 Corrugated PE, smooth interior

11.3 858 Total
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Type Il 24-hr 10 YR Rainfall

Subcatchment A2: SUB-A2
Hydrograph
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= 1.70"
=0.01 hrs

Depth

Type Il 24-hr 10 YR Rainfall

0.00-72.00 hrs, dt

16,712 cf

SCS, Weighted-Q, Time Span

4.33"

Summary for Subcatchment A3: SUB-A3

5.00cfs @ 12.09 hrs, Volume

CN  Description

Routed to Pond A : POI-A
Area (sf)

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 10 YR Rainfall

HydroCAD-PR
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0.01 hrs

72.00 hrs, dt

Type Il 24-hr 10 YR Rainfall

0.00

6,428 cf, Depth= 1.54"

Direct Entry,

Hydrograph

(cfs)

Subcatchment A4: SUB-A4

SCS, Weighted-Q, Time Span

Summary for Subcatchment A4: SUB-A4
4.33"

(ft/sec)

Fallow, bare soil, HSG A

30 Brush, Good, HSG A
30 Woods, Good, HSG A
100.00% Pervious Area

Weighted Average
Slope Velocity Capacity Description

(ft/ft)

2.06 cfs @ 12.09 hrs, Volume
CN  Description
76 Gravel, HSG A

77

Area (sf)
30,483
7,875
7,644
4,034
50,036
50,036

Tc Length

(feet)

(min)

Routed to Pond A : POI-A
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10 YR Rainfall

HydroCAD-PR
Runoff
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Type Il 24-hr 10 YR Rainfall

Summary for Subcatchment A5: SUB-A5

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

HydroCAD-PR

2,700 cf, Depth= 1.38"

0.81cfs@ 12.09 hrs, Volume

Routed to Pond CDS : CDS

Runoff

0.01 hrs

0.00-72.00 hrs, dt

SCS, Weighted-Q, Time Span

4.33"

76 Gravel, HSG A

CN  Description

Area (sf)
9,402

Runoff by SCS TR-20 method, UH
Type lll 24-hr 10 YR Rainfall
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Weighted Average
86.56% Pervious Area
13.44% Impervious Area

23,497
20,339
3,158
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Slope Velocity Capacity Description
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Summary for Pond A: POI-A

for 10 YR event

259,221 sf, 16.80% Impervious, Inflow Depth = 1.49"

Inflow Area
Inflow

0.0 min

32,264 cf, Atten= 0%, Lag=

32,264 cf

9.68 cfs @ 12.09 hrs, Volume
9.68 cfs @ 12.09 hrs, Volume

Primary

0.00-72.00 hrs, dt=0.01 hrs

Routing by Dyn-Stor-Ind method, Time Span

Pond A: POI-A

Hydrograph
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Summary for Pond CDS: CDS

Inflow Area = 23,497 sf, 13.44% Impervious, Inflow Depth = 1.38" for 10 YR event
Inflow = 0.81cfs@ 12.09 hrs, Volume= 2,700 cf

Outflow = 0.81cfs@ 12.09 hrs, Volume= 2,700 cf, Atten= 0%, Lag= 0.0 min
Primary = 0.81cfs@ 12.09 hrs, Volume= 2,700 cf

Routed to Pond A : POI-A

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=52.79' @ 12.09 hrs

Device Routing Invert Outlet Devices

#1  Primary 52.27" 12.0" Round Culvert
L=151.5" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 52.27'/ 51.19' S=0.0071"/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.81 cfs @ 12.09 hrs HW=52.79" TW=0.00' (Dynamic Tailwater)
1=Culvert (Inlet Controls 0.81 cfs @ 1.94 fps)

Pond CDS: CDS

Hydrograph
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentA1: SUB-A1 Runoff Area=18,606 sf 100.00% Impervious Runoff Depth=6.33"
Tc=6.0 min  CN=98 Runoff=2.75 cfs 9,817 cf

SubcatchmentA2: SUB-A2 Runoff Area=49,161 sf 0.00% Impervious Runoff Depth=0.25"
Flow Length=858" Tc=11.3 min CN=WQ Runoff=0.07 cfs 1,007 cf

SubcatchmentA3: SUB-A3 Runoff Area=117,921 sf 18.47% Impervious Runoff Depth=3.15"
Tc=6.0 min  CN=WQ Runoff=8.98 cfs 30,951 cf

SubcatchmentA4: SUB-A4 Runoff Area=50,036 sf 0.00% Impervious Runoff Depth=3.02"
Tc=6.0 min  CN=WQ Runoff=4.02 cfs 12,601 cf

SubcatchmentA5: SUB-A5 Runoff Area=23,497 sf 13.44% Impervious Runoff Depth=2.64"
Tc=6.0 min  CN=WQ Runoff=1.48 cfs 5,166 cf

Pond A: POI-A Inflow=17.23 cfs 59,540 cf
Primary=17.23 cfs 59,540 cf

Pond CDS: CDS Peak Elev=53.02' Inflow=1.48 cfs 5,166 cf
12.0" Round Culvert n=0.013 L=151.5'" S=0.0071"/" Outflow=1.48 cfs 5,166 cf

Total Runoff Area = 259,221 sf Runoff Volume = 59,540 cf Average Runoff Depth = 2.76"
83.20% Pervious = 215,681 sf 16.80% Impervious = 43,540 sf
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0.01 hrs

6.33"

Type Il 24-hr 50 YR Rainfall

0.00-72.00 hrs, dt

9,817 cf, Depth

Direct Entry,

Hydrograph

(cfs)

Subcatchment A1: SUB-A1

SCS, Weighted-Q, Time Span

Summary for Subcatchment A1: SUB-A1
6.57"

(ft/sec)

100.00% Impervious Area

98 Paved roads w/curbs & sewers, HSG A

Slope Velocity Capacity Description

(ft/ft)

2.75cfs @ 12.08 hrs, Volume

CN  Description

Area (sf)
18,606
18,606

Tc Length
(feet)

(min)

Routed to Pond A : POI-A
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 50 YR Rainfall

HydroCAD-PR

Runoff
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HydroCAD-PR Type Ill 24-hr 50 YR Rainfall=6.57"

Prepared by Weston & Sampson Engineers, Inc Printed 12/20/2022
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Summary for Subcatchment A2: SUB-A2

Runoff = 0.07 cfs @ 12.37 hrs, Volume= 1,007 cf, Depth= 0.25"
Routed to Pond A : POI-A

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 YR Rainfall=6.57"

Area (sf) CN Description
25,149 30 Woods, Good, HSG A
13,489 30 Brush, Good, HSG A
10,523 39 >75% Grass cover, Good, HSG A

49,161 Weighted Average
49,161 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.2 50 0.0400 0.13 Sheet Flow,
Grass: Dense n=0.240 P2=3.24"
0.6 87 0.1050 2.27 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
3.7 182 0.0030 0.82 Shallow Concentrated Flow,

Grassed Waterway Kv= 15.0 fps

0.8 539 0.0200 11.82 58.01 Pipe Channel,
30.0" Round Area=4.9 sf Perim=7.9' r=0.63'
n=0.013 Corrugated PE, smooth interior

11.3 858 Total
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Type Il 24-hr 50 YR Rainfall

Subcatchment A2: SUB-A2
Hydrograph

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

HydroCAD-PR
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=0.01 hrs

3.15"

Depth

Type Il 24-hr 50 YR Rainfall

0.00-72.00 hrs, dt

30,951 cf

SCS, Weighted-Q, Time Span

6.57"

Summary for Subcatchment A3: SUB-A3

8.98 cfs @ 12.09 hrs, Volume

CN  Description

Routed to Pond A : POI-A
Area (sf)

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Runoff by SCS TR-20 method, UH

Type lll 24-hr 50 YR Rainfall

HydroCAD-PR

Runoff

4=
o
c
3
14
_
[ [ [ [ [ [ [ [ [ [ o
F\\\r\r\,l\\f\rm\"\,\\ L Lol NN
R S-S 1 = < S \ 34
. - ES Ns:
| I | AN O | I | g
L NGO - \\OW\O T\
= ne g =z  ©
- E=rNKosg¥9o  N?
awwwﬁ\eﬁawﬁlwﬂ\w\\ - - R ©
| | | — 1 p (S]] | | I F o
- - Tn\i\__\\&vw\e\ e St il N\ 3K
- >sheaqT™ Nt
I “,e‘m‘ [ A B \ %]
T T i [t u ‘..%1 1 I T i o
1 N _! _ e~ <
< mwa o
N I I | I | I | g
\\\\\\\\\ M »~ D 0 NEQ
N | o 0 & TV Ty =
-} TR e e ke L NNER
- | | mn c | | | I I ™
Wo n k\\\r\\\T\\L\U\m\\L\\\p\\\k\\\r\\\r\\\ =
c - . I I | | | | | | g
< o c ™ +\\\T\\\T\\\R\ B i A i \\ S
= | | | [ | | | | | g
o °a w A +\\\T\\\T\\\T\\M\\i\\\¢\\\+\\\f\\\7\\\ ES
%) = v ) | | | | I | | | | | F o
o (5} C i e el e e B e \\\ 22~3
I N o = I I I I I I I I I F o
- [0 = Q of -+ e N
3 < g o Eg&  Ns
S o « | s .1 8 N
()] < n_ru = 0 w O | | | | | | | | | F
o HAG A n Ctm (1] e e el el e e e =0¢]
) n Ol o 3 ®© o T a0 e
S ”.,GHS ww [e) o o | | | | | | | | | | m%
£ I I | | | | | | ! | 2
mA wm”u.o,u”., nrunluw Faw = I e mM
2008 g2E8 @ | N
%Sa%ﬂwm Dn_l.vm V..\n..ul T E S
erO o k= = R R R E
O=224°8xx 88 NP
=TESBLAERR S& - NIt
O Oo=9QQ0 > n|u54 > -~ F -~~~ A" - f - -~ f-—-—f—-——F— -2
N~ 5 e = — O | | | | | | | | | | E o
>GF|WB W001 O — i e e e e e e i F—
pﬂ ,\\\s | | | | wM
DON®DOO %W MJ‘M a , Fo
ONNMNOOM , & | wm
R N -
—~
© O MNWOWOW L w© ;h....n_u. H"‘”"‘F"F"‘F‘L\LJLJLJF‘:/ ©
tTOOMNMO|IAN<TMN~ ge | i | | | | | | | i /
OO~ Mh~Nv—O|lO <~ M~ C F\\\r\\\r\\L\\\L\\\L\\\p\\\k\\\h\\\ﬁ\\\/ <
oO.,‘l.,n/m,‘l.,n/m.n/m. —/.,nO.,Al., M_u( W W | W | | | | | | o
MO MmANN — OO N -
- — — — — o
A= W S 6 ® ~ © ®» T ® « « o
£ (sy0) mol4
* *

Time (hours)



6.57"

Page 30
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0.01 hrs

dt

3.02"

72.00 hrs

Type Il 24-hr 50 YR Rainfall

0.00

12,601 cf, Depth

Direct Entry,

Hydrograph

(cfs)

Subcatchment A4: SUB-A4

SCS, Weighted-Q, Time Span

6.57"
(ft/sec)

Summary for Subcatchment A4: SUB-A4

Fallow, bare soil, HSG A

30 Brush, Good, HSG A
30 Woods, Good, HSG A
100.00% Pervious Area

Weighted Average

(ft/ft)

Slope Velocity Capacity Description

4.02cfs@ 12.09 hrs, Volume
CN  Description
76 Gravel, HSG A

77

Area (sf)
30,483
7,875
7,644
4,034
50,036
50,036

Tc Length

(feet)

(min)

Routed to Pond A : POI-A
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

Runoff by SCS TR-20 method, UH
Type lll 24-hr 50 YR Rainfall

HydroCAD-PR
Runoff
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0.01 hrs

2.64"

Type Il 24-hr 50 YR Rainfall

0.00-72.00 hrs, dt

5,166 cf, Depth

Direct Entry,

Hydrograph

(cfs)

Subcatchment A5: SUB-A5

SCS, Weighted-Q, Time Span

Summary for Subcatchment A5: SUB-A5
6.57"

(ft/sec)

>75% Grass cover, Good, HSG A

Impervious, HSG A

30 Woods, Good, HSG A
13.44% Impervious Area

86.56% Pervious Area

Weighted Average
Slope Velocity Capacity Description

(ft/ft)

148 cfs @ 12.09 hrs, Volume

CN  Description
76 Gravel, HSG A

39
98

Area (sf)
9,402
8,334
3,158
2,603

23,497
20,339
3,158
Tc Length
(feet)

(min)

Routed to Pond CDS : CDS
6.0

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

HydroCAD-PR

Runoff

Runoff by SCS TR-20 method, UH
Type lll 24-hr 50 YR Rainfall

*
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Type Il 24-hr 50 YR Rainfall

Summary for Pond A: POI-A

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc

HydroCAD-PR
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Page 33

0.79 sf

Printed 12/20/2022
0.0 min

Cc=0.900

l/l

0.900

for 50 YR event

0%, Lag

Type Il 24-hr 50 YR Rainfall
S=0.0071

166 cf
0.00" (Dynamic Tailwater)

5,166 cf, Atten

5,166 cf

5

52.27'/ 51.19'
0.013 Corrugated PE, smooth interior, Flow Area

0.00-72.00 hrs, dt=0.01 hrs

Pond CDS: CDS

Hydrograph

Volume

L=151.5" CPP, projecting, no headwall, Ke

Inlet / Outlet Invert

n

Summary for Pond CDS: CDS

12.0" Round Culvert

Invert Outlet Devices

52.27
1.48 cfs @ 12.09 hrs HW=53.02" TW

23,497 sf, 13.44% Impervious, Inflow Depth = 2.64"
Culvert (Inlet Controls 1.48 cfs @ 2.33 fps)

148 cfs @ 12.09 hrs, Volume
148 cfs @ 12.09 hrs, Volume

148cfs@ 12.09 hrs

Routed to Pond A : POI-A

53.02' @ 12.09 hrs

Primary

#1
1=

HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC

Prepared by Weston & Sampson Engineers, Inc
Routing by Dyn-Stor-Ind method, Time Span

Primary OutFlow Max

HydroCAD-PR
Device Routing

Inflow Area
Inflow
Outflow
Primary
Peak Elev

E Inflow
0O Primary

i /27444

/444
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Project: Route 33 Skate Park Prepared By: AKG
Portsmouth, NH Checked By: JIP
Date: 12/22/22
OUTLET PROTECTION SIZING CALCULATION SHEET
Design Criteria
L = 1
A Dsﬁ + 7Do
o}
W, = 3Do
W2 = 3DO + LA
do = 002 Q"%
Tw Do
Where,
La = the length of the apron (FT)
W, = the width of apron at outlet of the pipe or width of channel (FT)
W, = the width of the downstream end of the apron (FT)
ds = the median stone diameter (FT)
Q = the discharge from the pipe during the 10-year storm event (CFS)
Do = the diameter of the pipe of width of the box culvert (FT)
Tw = the tailwater depth above the invert of the pipe (FT)
Outlet Q (10 Yr) Do Barrels Min. La Min. W, Min. W, Tw Min.dsg Velocity Req'd
(CFS) (Ft.) (Ft.) (Ft.) (Ft.) (Ft.) (Ft.) (FPS) V>2.5 fps
EXISTING 8.34 2.0 1 19.3 6.0 25.3 0.60 0.28 2.65 Yes
PROP 7.58 2.0 1 18.8 6.0 24.8 0.60 0.25 2.41 No
Notes:

1 The 10 Year flow for each outlet was generated using HydroCAD
2 This analysis compares existing conditions to proposed conditions at the existing pipe outlet
and demonstrates a decrease in outlet velocity. No improvement to the existing rip-rap outlet is necessary.




HydroCAD-EX Outlet Calcs Type lll 24-hr 10 YR Rainfall=4.33"

Prepared by Weston & Sampson Engineers, Inc Printed 12/19/2022
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC Page 1

Summary for Subcatchment A1: SUB-A1

Runoff = 1.81cfs @ 12.08 hrs, Volume= 6,348 cf, Depth= 4.09"
Routed to Reach 24" PIPE : EXISTING OUTLET

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.33"

Area (sf) CN Description
18,606 98 Paved roads w/curbs & sewers, HSG A

18,606 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment A3: SUB-A3

Runoff = 6.58 cfs @ 12.09 hrs, Volume= 20,553 cf, Depth= 1.86"
Routed to Reach 24" PIPE : EXISTING OUTLET

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.33"

Area (sf) CN Description
* 97,147 76 Gravel, HSG A
22,748 77 Fallow, bare soil, HSG A
5,871 30 Woods, Good, HSG A
5,577 30 Brush, Good, HSG A

* 1,384 98 Impervious, HSG A
132,727 Weighted Average
131,343 98.96% Pervious Area
1,384 1.04% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach 24" PIPE: EXISTING OUTLET

Inflow Area = 151,333 sf, 13.21% Impervious, Inflow Depth = 2.13" for 10 YR event
Inflow = 8.38 cfs @ 12.09 hrs, Volume= 26,902 cf
Outflow = 8.34 cfs @ 12.10 hrs, Volume= 26,902 cf, Atten= 0%, Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.07 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.83 fps, Avg. Travel Time= 2.1 min
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Peak Storage= 324 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.90', Surface Width= 1.99'
Bank-Full Depth=2.00" Flow Area= 3.1 sf, Capacity= 19.99 cfs

24.0" Round Pipe

n= 0.013 Corrugated PE, smooth interior
Length= 235.7" Slope= 0.0078 '/

Inlet Invert= 47.50', Outlet Invert= 45.66'

THE REACH IS REPRESENTATIVE OF THE EXISTING 24"
OUTLET AND EXISTING RIP-RAP APRON WHICH RECEIVES
STORMWATER FLOW FROM PORTIONS OF GREENLAND ROAD
& THE EXISTING STORMWATER INFRASTRUCTURE ON SITE.
UNDER EXISTING CONDITIONS, PEAK DISCHARGE RATE
DURING THE 10 YEAR STORM EVENT AT THE PIPE OUTLET IS
8.34-CFS



HydroCAD-PR Outlet Calcs Type lll 24-hr 10 YR Rainfall=4.33"

Prepared by Weston & Sampson Engineers, Inc Printed 12/19/2022
HydroCAD® 10.20-2d s/n 00455 © 2021 HydroCAD Software Solutions LLC Page 1

Summary for Subcatchment A1: SUB-A1

Runoff = 1.81cfs @ 12.08 hrs, Volume= 6,348 cf, Depth= 4.09"
Routed to Reach 24" PIPE : EXISTING OUTLET

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.33"

Area (sf) CN Description
18,606 98 Paved roads w/curbs & sewers, HSG A

18,606 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment A3: SUB-A3

Runoff = 5.00cfs @ 12.09 hrs, Volume= 16,712 cf, Depth= 1.70"
Routed to Reach 24" PIPE : EXISTING OUTLET

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.33"

Area (sf) CN Description
38,646 39 >75% Grass cover, Good, HSG A

* 31,098 76 Gravel, HSG A
22,199 77 Fallow, bare soil, HSG A
* 21,776 98 Impervious, HSG A

2,138 30 Woods, Good, HSG A
2,064 30 Brush, Good, HSG A

117,921 Weighted Average
96,145 81.53% Pervious Area
21,776 18.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment A5: SUB-A5

Runoff = 0.81cfs@ 12.09 hrs, Volume= 2,700 cf, Depth= 1.38"
Routed to Pond CDS : CDS

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 YR Rainfall=4.33"
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Area (sf) CN Description

* 9,402 76 Gravel, HSG A
8,334 39 >75% Grass cover, Good, HSG A
* 3,158 98 Impervious, HSG A
2,603 30 Woods, Good, HSG A
23,497 Weighted Average
20,339 86.56% Pervious Area
3,158 13.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach 24" PIPE: EXISTING OUTLET

Inflow Area = 160,024 sf, 27.21% Impervious, Inflow Depth = 1.93" for 10 YR event
Inflow = 7.61cfs @ 12.09 hrs, Volume= 25,760 cf
Outflow = 7.58 cfs @ 12.09 hrs, Volume= 25,760 cf, Atten= 1%, Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.92 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.89 fps, Avg. Travel Time= 2.1 min

Peak Storage= 301 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.85', Surface Width= 1.98'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 19.99 cfs

24.0" Round Pipe

n= 0.013 Corrugated PE, smooth interior
Length= 235.7" Slope= 0.0078 '/

Inlet Invert= 47.50', Outlet Invert= 45.66'

Summary for Pond CDS: CDS

Inflow Area = 23,497 sf, 13.44% Impervious, Inflow Depth = 1.38" for 10 YR event
Inflow = 0.81cfs@ 12.09 hrs, Volume= 2,700 cf

Outflow = 0.81cfs@ 12.09 hrs, Volume= 2,700 cf, Atten= 0%, Lag= 0.0 min
Primary = 0.81cfs@ 12.09 hrs, Volume= 2,700 cf

Routed to Reach 24" PIPE : EXISTING OUTLET

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev=52.79'@ 12.09 hrs
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Device Routing Invert Outlet Devices

#1  Primary 52.27' 12.0" Round Culvert

L=151.5" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 52.27'/ 51.19' S=0.0071"'/" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.79 sf

Primary OutFlow Max=0.81 cfs @ 12.09 hrs HW=52.79" TW=48.35" (Dynamic Tailwater)
1=Culvert (Inlet Controls 0.81 cfs @ 1.94 fps)

THE REACH IS REPRESENTATIVE OF THE EXISTING 24"
OUTLET AND EXISTING RIP-RAP APRON WHICH RECEIVES
STORMWATER FLOW FROM PORTIONS OF GREENLAND ROAD
& THE EXISTING STORMWATER INFRASTRUCTURE ON SITE.
UNDER PROPOSED CONDITIONS, PEAK DISCHARGE RATE

DURING THE 10 YEAR STORM EVENT IS 7.58-CFS AT THE PIPE
OUTLET
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1.0 Introduction

This Operations and Maintenance plan has been prepared in accordance with
the Stormwater Management Policy issued by the New Hampshire Department
of Environmental Services (NHDES). Upon completion of construction activities,
all structural BMPs shall be inspected per the frequencies listed in this document.
All inspection and maintenance activities shall be recorded in the provided
maintenance logs, with photographs taken of the BMP at each inspection, and
records provided to NHDES upon request.

2.0 Purpose

This Operation and Maintenance Plan (O&M Plan) is intended to provide a
mechanism for the consistent inspection and maintenance of each BMP installed
on the project site. Included in this O&M Plan is a description of the BMP type
and an inspection form for the BMP. The City of Portsmouth Department of
Public Works is the owner and operator of the system and is responsible for its
upkeep and maintenance. This work will be funded on an annual basis through
the owner’s operating budget.

In the event the Owner sells the property, it is the Owner’s responsibility to
transfer this plan as well as the past operation and maintenance records to the
new property owner.

3.0 BMP Description and Locations

3.1 Deep Sump Hooded Catch Basins

There are three catch basins on site that will receive stormwater run-off
from the proposed development. The deep sump hooded catch basins
provide pre-treatment to remove sediment and hydrocarbons from
stormwater run-off.

3.2 CDS Hydrodynamic Separator
There is one CDS unit on site that will receive stormwater run-off from the
proposed development. The CDS unit is a hydrodynamic separator design
to remove sediments, hydrocarbons, and trash from stormwater run-off to
improve water quality.

4.0 Inspection, Maintenance Checklist and Schedule

4.1 Snow Storage & Removal

Snow removed from the proposed parking lot and pedestrian areas on site
will be placed or disposed of in designated areas. Under no circumstances
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4.2

4.3

4.4

45

shall snow be placed within wetland resource areas. If conditions arise
where snow storage areas are at capacity, the Owner shall remove and
dispose of snow off-site according to all local, state, and federal
regulations.

Deep Sump Hooded Catch Basins

Deep sump hooded catch basins shall be inspected and/or cleaned at
least four times per year, and at the end of foliage and snow removal
seasons. Sediment shall be removed at least four times per year or when
the depth of sediment is greater than or equal to one half the depth
measured from the sump to the invert of the lowest outlet. When cleaning
is necessary, use a vacuum truck to clean and remove pollutants. All
pollutants shall be disposed of according to all local, state, and federal
regulations.

CDS Hydrodynamic Separator

The CDS unit shall be inspected every three months for the first year, then
twice a year at a minimum thereafter. The maintenance cycle shall be
determined by the depth of sediment and hydrocarbon buildup witnessed
in previous inspections. See the CDS operations and maintenance guide
following this O&M plan for additional information regarding maintenance
intervals and procedures.

The interior of the CDS unit shall be visually inspected upon opening. Use
a sediment probe and oil dipstick to check respected levels of
accumulation. When cleaning is necessary, use a vacuum truck to clean
and remove pollutants. All pollutants shall be disposed of according to all
local, state, and federal regulations.

Invasive Species Control

Care must be taken to not allow invasive species to take hold. Monitor
frequently for invasive species. When invasive species are discovered,
remove by hand pulling, mechanical harvesting, hydro-raking, chemical
treatment, or biological controls. If invasive species are discovered, the
Owner shall also report the discovery to the Exotic Species Program at
NHDES. See additional documentation following this O&M plan for
guidance.

Inspections and Record Keeping
An inspection form should be filled out each, and every time maintenance

work is performed.
Photographs of the BMP shall be taken each time it is inspected.
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* A binder should be kept that contains all of the completed inspection
forms and any other related materials.

* A review of Operations & Maintenance actions should take place annually
such that the Stormwater BMPs are being taken care of in the manner
illustrated in this Operations & Maintenance Plan.

* Operations & Maintenance log forms for the last three years, at a
minimum, shall be kept.

* The inspection and maintenance schedule may be refined in the future
based on the findings and results of this Operations & Maintenance
program or policy.

5 Public Safety Features

No public safety features will be necessary.

6 Stormwater Management System Owner/Responsible Party

The stormwater management system shall be owned and maintained by
the following party or its future designee/assigns:

City of Portsmouth, Department of Public Works
680 Peverly Hill Road,
Portsmouth, NH 03801

This operation and Maintenance Plan will be recorded with the registry of
deeds so that current and future owners are aware of the requirement for
proper operation and maintenance of the onsite stormwater system

7 General Good Housekeeping Practices

All non-hazardous waste shall be stored in designated trash or recycling
containers onsite for periodic collection by the local trash collector. The
owner shall have maintenance staff who monitor the site for the
accumulation of trash. Any trash that is seen onsite shall immediately be
collected and placed into designated trash or recycling containers. The
owner’'s maintenance staff shall make an inspection of the site once per
week at minimum.

8 Estimated Operations and Maintenance Budget

The estimated budget for annual operations and maintenance of this
stormwater system is $1,000 per year.
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Deep Sump Hooded Catch Basins

Frequency: The catch basins shall be inspected and/or cleaned at
least four times per year, and at the end of foliage and
SNOW seasons.

Structure No.:

Inspected By: Date:

Observations:

Actions Taken:

Instructions: Sediment shall be removed at least four times per
year or when the depth of sediment is greater than or
equal to one half the depth measured from the sump
to the invert of the lowest outlet. When cleaning is
necessary, use a vacuum truck to clean and remove
pollutants. All pollutants shall be disposed of
according to all local, state, and federal regulations.
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CDS Hydrodynamic Separator

Frequency: Inspect and clean the CDS unit every three months
for the first year and at a minimum, at least twice a
year or as necessary thereafter.

Structure No.:

Inspected By: Date:

Observations:

Actions Taken:

Instructions: Clean the system whenever the depth of the
deposits is equal to 50% of the maximum
storage volume. Visually inspect unit via
manhole. Use vacuum truck to remove
sediment, trash and hydrocarbons. See CDS
maintenance guide for additional information.
All pollutants shall be disposed of according to
all local, state, and federal regulations.



CDS Inspection & Maintenance Log

CDS Model: Location:
Water Floatable Describe .
. Maintenance
Date depth to Layer Maintenance Comments
] . Personnel
sediment’ Thickness? Performed
1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the

top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is less
than the values listed in table 1 the system should be cleaned out. Note: to avoid underestimating the volume of sediment in the chamber,
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In
the event of an oil spill, the system should be cleaned immediately.
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CDS®

Using patented continuous deflective separation technology, the
CDS system screens, separates and traps debris, sediment, and
oil and grease from stormwater runoff. The indirect screening
capability of the system allows for 100% removal of floatables
and neutrally buoyant material without blinding. Flow and
screening controls physically separate captured solids, and
minimize the re-suspension and release of previously trapped
pollutants. Inline units can treat up to 6 cfs, and internally bypass
flows in excess of 50 cfs (1416 L/s). Available precast or cast-in-
place, offline units can treat flows from 1 to 300 cfs (28.3 to
8495 L/s). The pollutant removal capacity of the CDS system has
been proven in lab and field testing.

Operation Overview

Stormwater enters the diversion chamber where the diversion
weir guides the flow into the unit's separation chamber and
pollutants are removed from the flow. All flows up to the
system’s treatment design capacity enter the separation chamber
and are treated.

Swirl concentration and screen deflection force floatables and

solids to the center of the separation chamber where 100% of
floatables and neutrally buoyant debris larger than the screen

apertures are trapped.

Stormwater then moves through the separation screen, under
the oil baffle and exits the system. The separation screen remains
clog free due to continuous deflection.

During the flow events exceeding the treatment design capacity,
the diversion weir bypasses excessive flows around the separation
chamber, so captured pollutants are retained in the separation
cylinder.

GRATE INLET
(CAST IRON HOOD FOR
CURB INLET OPENING)

CLEAN OUT
(REQUIRED)

DEFLECTION PAN, 3 SIDED
(GRATE INLET DESIGN)

CREST OF BYPASS WEIR
(ONE EACH SIDE)

SEPARATION CYLINDER

INLET
(MULTIPLE PIPES POSSIBLE)

OUTLET OIL BAFFLE

TREATMENT SCREEN

SEPARATION SLAB — SUMP STORAGE

Design Basics

There are three primary methods of sizing a CDS system. The
Water Quality Flow Rate Method determines which model size
provides the desired removal efficiency at a given flow rate for a
defined particle size. The Rational Rainfall Method™ or the and
Probabilistic Method is used when a specific removal efficiency of
the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to
achieve an 80% annual solids load reduction based on lab
generated performance curves for a gradation with an average
particle size (d50) of 125 microns (um). For some regulatory
environments, CDS systems can also be designed to achieve an
80% annual solids load reduction based on an average particle
size (d50) of 75 microns (um) or 50 microns (um).

Water Quality Flow Rate Method

In some cases, regulations require that a specific treatment rate,
often referred to as the water quality design flow (WQQ), be
treated. This WQQ represents the peak flow rate from either

an event with a specific recurrence interval, e.g. the six-month
storm, or a water quality depth, e.g. 1/2-inch (13 mm) of
rainfall.

The CDS is designed to treat all flows up to the WQQ. At influent
rates higher than the WQQ, the diversion weir will direct most
flow exceeding the WQQ around the separation chamber. This
allows removal efficiency to remain relatively constant in the
separation chamber and eliminates the risk of washout during
bypass flows regardless of influent flow rates.

Treatment flow rates are defined as the rate at which the CDS
will remove a specific gradation of sediment at a specific removal
efficiency. Therefore the treatment flow rate is variable, based

on the gradation and removal efficiency specified by the design
engineer.

Rational Rainfall Method™

Differences in local climate, topography and scale make every
site hydraulically unique. It is important to take these factors into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
performance data, and local historical precipitation records to
estimate removal efficiencies as accurately as possible.

Short duration rain gauge records from across the United States
and Canada were analyzed to determine the percent of the total
annual rainfall that fell at a range of intensities. US stations’
depths were totaled every 15 minutes, or hourly, and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consistent at

all sites; the vast majority of precipitation fell at low intensities
and high intensity storms contributed relatively little to the total
annual depth.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Rainfall Method. Since most sites are relatively
small and highly impervious, the Rational Rainfall Method is
appropriate. Based on the runoff flow rates calculated for each
intensity, operating rates within a proposed CDS system are



determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
calculate solids removal efficiency. The relative removal efficiency
at each operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Probabilistic Rational Method

The Probabilistic Rational Method is a sizing program Contech
developed to estimate a net annual sediment load reduction for
a particular CDS model based on site size, site runoff coefficient,
regional rainfall intensity distribution, and anticipated pollutant
characteristics.

The Probabilistic Method is an extension of the Rational Method
used to estimate peak discharge rates generated by storm events
of varying statistical return frequencies (e.g. 2-year storm event).
Under the Rational Method, an adjustment factor is used to
adjust the runoff coefficient estimated for the 10-year event,
correlating a known hydrologic parameter with the target storm
event. The rainfall intensities vary depending on the return
frequency of the storm event under consideration. In general,
these two frequency dependent parameters (rainfall intensity
and runoff coefficient) increase as the return frequency increases
while the drainage area remains constant.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Rational Method. Since most sites are relatively small
and highly impervious, the Rational Method is appropriate. Based
on the runoff flow rates calculated for each intensity, operating
rates within a proposed CDS are determined. Performance
efficiency curve on defined sediment PSDs is applied to calculate
solids removal efficiency. The relative removal efficiency at each
operating rate is added to produce a net annual pollutant
removal efficiency estimate.

Treatment Flow Rate

The inlet throat area is sized to ensure that the WQQ passes
through the separation chamber at a water surface elevation
equal to the crest of the diversion weir. The diversion weir
bypasses excessive flows around the separation chamber,
thus preventing re-suspension or re-entrainment of previously
captured particles.

Hydraulic Capacity

The hydraulic capacity of a CDS system is determined by the
length and height of the diversion weir and by the maximum
allowable head in the system. Typical configurations allow
hydraulic capacities of up to ten times the treatment flow rate.
The crest of the diversion weir may be lowered and the inlet
throat may be widened to increase the capacity of the system
at a given water surface elevation. The unit is designed to meet
project specific hydraulic requirements.

Performance

Full-Scale Laboratory Test Results

A full-scale CDS system (Model CDS2020-5B) was tested at the
facility of University of Florida, Gainesville, FL. This CDS unit was
evaluated under controlled laboratory conditions of influent flow
rate and addition of sediment.

Two different gradations of silica sand material (UF Sediment
& OK-110) were used in the CDS performance evaluation. The
particle size distributions (PSDs) of the test materials were
analyzed using standard method “Gradation ASTM D-422
“Standard Test Method for Particle-Size Analysis of Soils” by a
certified laboratory.

UF Sediment is a mixture of three different products produced
by the U.S. Silica Company: “Sil-Co-Sil 106", “#1 DRY" and
“20/40 Oil Frac”. Particle size distribution analysis shows that
the UF Sediment has a very fine gradation (d50 = 20 to 30 um)
covering a wide size range (Coefficient of Uniformity, C averaged
at 10.6). In comparison with the hypothetical TSS gradation
specified in the NJDEP (New Jersey Department of Environmental
Protection) and NJCAT (New Jersey Corporation for Advanced
Technology) protocol for lab testing, the UF Sediment covers a
similar range of particle size but with a finer d50 (d50 for NJDEP
is approximately 50 um) (NJDEP, 2003).

The OK-110 silica sand is a commercial product of U.S. Silica
Sand. The particle size distribution analysis of this material, also
included in Figure 1, shows that 99.9% of the OK-110 sand is
finer than 250 microns, with a mean particle size (d50) of 106
microns. The PSDs for the test material are shown in Figure 1.
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Figure 1. Particle size distributions

Tests were conducted to quantify the performance of a specific
CDS unit (1.1 cfs (31.3-L/s) design capacity) at various flow rates,
ranging from 1% up to 125% of the treatment design capacity of
the unit, using the 2400 micron screen. All tests were conducted
with controlled influent concentrations of approximately 200
mg/L. Effluent samples were taken at equal time intervals

across the entire duration of each test run. These samples

were then processed with a Dekaport Cone sample splitter to
obtain representative sub-samples for Suspended Sediment
Concentration (SSC) testing using ASTM D3977-97 “Standard
Test Methods for Determining Sediment Concentration in Water
Samples”, and particle size distribution analysis.

Results and Modeling

Based on the data from the University of Florida, a performance
model was developed for the CDS system. A regression analysis
was used to develop a fitting curve representative of the
scattered data points at various design flow rates. This model,
which demonstrated good agreement with the laboratory data,
can then be used to predict CDS system performance with respect



to SSC removal for any particle size gradation, assuming the
particles are inorganic sandy-silt. Figure 2 shows CDS predictive
performance for two typical particle size gradations (NJCAT
gradation and OK-110 sand) as a function of operating rate.
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Figure 2. CDS stormwater treatment predictive performance for
various particle gradations as a function of operating rate.

Many regulatory jurisdictions set a performance standard for
hydrodynamic devices by stating that the devices shall be capable
of achieving an 80% removal efficiency for particles having a
mean particle size (d50) of 125 microns (e.g. Washington State
Department of Ecology — WASDOE - 2008). The model can

be used to calculate the expected performance of such a PSD
(shown in Figure 3). The model indicates (Figure 4) that the CDS
system with 2400 micron screen achieves approximately 80%
removal at the design (100%) flow rate, for this particle size
distribution (d50 = 125 um).
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Figure 3. WASDOE PSD
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Figure 4. Modeled performance for WASDOE PSD.

Maintenance

The CDS system should be inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit. For example,
unstable soils or heavy winter sanding will cause the grit chamber
to fill more quickly but regular sweeping of paved surfaces will
slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant transport and deposition may vary from
year to year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. At a minimum,
inspections should be performed twice per year (e.g. spring
and fall) however more frequent inspections may be necessary
in climates where winter sanding operations may lead to rapid
accumulations, or in equipment washdown areas. Installations
should also be inspected more frequently where excessive
amounts of trash are expected.

The visual inspection should ascertain that the system
components are in working order and that there are no
blockages or obstructions in the inlet and separation screen.

The inspection should also quantify the accumulation of
hydrocarbons, trash, and sediment in the system. Measuring
pollutant accumulation can be done with a calibrated dipstick,
tape measure or other measuring instrument. If absorbent
material is used for enhanced removal of hydrocarbons, the level
of discoloration of the sorbent material should also be identified




during inspection. It is useful and often required as part of an
operating permit to keep a record of each inspection. A simple
form for doing so is provided.

Access to the CDS unit is typically achieved through two manhole
access covers. One opening allows for inspection and cleanout
of the separation chamber (cylinder and screen) and isolated
sump. The other allows for inspection and cleanout of sediment
captured and retained outside the screen. For deep units, a
single manhole access point would allows both sump cleanout
and access outside the screen.

The CDS system should be cleaned when the level of sediment
has reached 75% of capacity in the isolated sump or when an
appreciable level of hydrocarbons and trash has accumulated.

If absorbent material is used, it should be replaced when
significant discoloration has occurred. Performance will not be
impacted until 100% of the sump capacity is exceeded however
it is recommended that the system be cleaned prior to that

for easier removal of sediment. The level of sediment is easily
determined by measuring from finished grade down to the

top of the sediment pile. To avoid underestimating the level of
sediment in the chamber, the measuring device must be lowered
to the top of the sediment pile carefully. Particles at the top of
the pile typically offer less resistance to the end of the rod than
consolidated particles toward the bottom of the pile. Once this
measurement is recorded, it should be compared to the as-built
drawing for the unit to determine weather the height of the
sediment pile off the bottom of the sump floor exceeds 75% of
the total height of isolated sump.

Cleaning

Cleaning of a CDS systems should be done during dry weather
conditions when no flow is entering the system. The use of a
vacuum truck is generally the most effective and convenient
method of removing pollutants from the system. Simply remove
the manhole covers and insert the vacuum hose into the sump.
The system should be completely drained down and the sump
fully evacuated of sediment. The area outside the screen should
also be cleaned out if pollutant build-up exists in this area.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an oil or gasoline spill. Motor oil and other hydrocarbons
that accumulate on a more routine basis should be removed
when an appreciable layer has been captured. To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oil/water emulsion
that may be created by vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. The
screen should be cleaned to ensure it is free of trash and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and also to ensure that proper safety precautions have been
followed. Confined space entry procedures need to be followed
if physical access is required. Disposal of all material removed
from the CDS system should be done in accordance with local
regulations. In many jurisdictions, disposal of the sediments may
be handled in the same manner as the disposal of sediments
removed from catch basins or deep sump manholes. Check your
local regulations for specific requirements on disposal.




. Distance from Water Surface . .
Diameter e foie o Ct e Sediment Storage Capacity

CDS Model

ft y? m?
CDS1515 3 0.9 3.0 0.9 0.5 0.4
CDS2015 4 1.2 3.0 0.9 0.9 0.7
CDS2015 5 1.5 3.0 0.9 1.3 1.0
CDS2020 5 1.5 3.5 1.1 1.3 1.0
CDS2025 5 1.5 4.0 1.2 1.3 1.0
CDS3020 6 1.8 4.0 1.2 2.1 1.6
CDS3025 6 1.8 4.0 1.2 2.1 1.6
CDS3030 6 1.8 4.6 1.4 2.1 1.6
CDS3035 6 1.8 5.0 1.5 2.1 1.6
CDS4030 8 2.4 4.6 1.4 5.6 4.3
CDS4040 8 2.4 5.7 1.7 5.6 4.3
CDS4045 8 2.4 6.2 1.9 5.6 4.3
CDS5640 10 3.0 6.3 1.9 8.7 6.7
CDS5653 10 3.0 7.7 2.3 8.7 6.7
CDS5668 10 3.0 9.3 2.8 8.7 6.7
CDS5678 10 3.0 10.3 3.1 8.7 6.7

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the measuring device to the top of the
sediment pile. Finer silty particles at the top of the pile may be more difficult to feel with a measuring stick. These finer particles
typically offer less resistance to the end of the rod than larger particles toward the bottom of the pile.




CDS Inspection & Maintenance Log

CDS Model: Location:
Water Floatable Describe .
. Maintenance
Date depth to Layer Maintenance Comments
] . Personnel
sediment’ Thickness? Performed
1. The water depth to sediment is determined by taking two measurements with a stadia rod: one measurement from the manhole opening to the

top of the sediment pile and the other from the manhole opening to the water surface. If the difference between these measurements is less
than the values listed in table 1 the system should be cleaned out. Note: to avoid underestimating the volume of sediment in the chamber,
the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In
the event of an oil spill, the system should be cleaned immediately.
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CONTROL OF INVASIVE PLANTS

During maintenance activities, check for the presence of invasive plants and
remove in a safe manner as described on the following pages. They should be
controlled as described on the following pages.

Background:

Invasive plants are introduced, alien, or non-native plants, which have been
moved by people from their native habitat to a new area. Some exotic plants are
imported for human use such as landscaping, erosion control, or food crops. They
also can arrive as "hitchhikers" among shipments of other plants, seeds, packing
materials, or fresh produce. Some exotic plants become invasive and cause harm
by:

o becoming weedy and overgrown;

« killing established shade trees;

e obstructing pipes and drainage systems;

o forming dense beds in water;

« lowering water levels in lakes, streams, and wetlands;
o destroying natural communities;

e promoting erosion on stream banks and hillsides; and
e resisting control except by hazardous chemical.



& UNIVERSITY of NEwW HAMPSHIRE Methods for Disposing

COOPERATIVE EXTENSION

Non-Native Invasive Plants

Prepared by the Invasives Species Outreach Group, volunteers interested in helping people control
invasive plants. Assistance provided by the Piscataquog Land Conservancy and the NH Invasives Species
Committee. Edited by Karen Bennett, Extension Forestry Professor and Specialist.

Tatarian honeysuckle
Lonicera tatarica
USDA-NRCS PLANTS Database / Britton, N.L., and
A. Brown. 1913. An illustrated flora of the northern
United States, Canada and the British Possessions.
Vol. 3: 282.

Non-native invasive plants crowd out natives in
natural and managed landscapes. They cost
taxpayers billions of dollars each year from lost
agricultural and forest crops, decreased
biodiversity, impacts to natural resources and the
environment, and the cost to control and eradicate
them.

Invasive plants grow well even in less than
desirable conditions such as sandy soils along
roadsides, shaded wooded areas, and in wetlands.
In ideal conditions, they grow and spread even
faster. There are many ways to remove these non-
native invasives, but once removed, care is needed
to dispose the removed plant material so the
plants don’t grow where disposed.

Knowing how a particular plant reproduces
indicates its method of spread and helps determine

the appropriate disposal method. Most are spread by seed and are dispersed by wind,
water, animals, or people. Some reproduce by vegetative means from pieces of stems or
roots forming new plants. Others spread through both seed and vegetative means.

Because movement and disposal of viable plant

parts is restricted (see NH Regulations), viable New Hampshire Regulations

invasive parts can’t be brought to most transfer
stations in the state. Check with your transfer

Prohibited invasive species shall only be
disposed of in a manner that renders them

station to see if there is an approved, designated | ,onjiving and nonviable. (Agr. 3802.04)

area for invasives disposal. This fact sheet gives

recommendations for rendering plant parts non- No person shall collect, transport, import,

viable.

export, move, buy, sell, distribute, propagate
or transplant any living and viable portion of
any plant species, which includes all of their

Control of inva_Sives is l?eyond the scope Of t'hiS cultivars and varieties, listed in Table 3800.1
fact sheet. For information about control visit of the New Hampshire prohibited invasive
www.nhinvasives.org or contact your UNH species list. (Agr 3802.01)

Cooperative Extension office.




How and When to Dispose of Invasives?

To prevent seed from spreading remove invasive plants before seeds are set (produced).
Some plants continue to grow, flower and set seed even after pulling or cutting. Seeds
can remain viable in the ground for many years. If the plant has flowers or seeds, place
the flowers and seeds in a heavy plastic bag “head first” at the weeding site and transport
to the disposal site. The following are general descriptions of disposal methods. See the
chart for recommendations by species.

Burning: Large woody branches and trunks can be used
as firewood or burned in piles. For outside burning, a
written fire permit from the local forest fire warden is
required unless the ground is covered in snow. Brush
larger than 5 inches in diameter can’t be burned. Invasive
plants with easily airborne seeds like black swallow-wort
with mature seed pods (indicated by their brown color)
shouldn’t be burned as the seeds may disperse by the hot
air created by the fire.

Bagging (solarization): Use this technique with softer-
tissue plants. Use heavy black or clear plastic bags T ——
(contractor grade), making sure that no parts of the plants Polygonum cuspidatum

it 1 USDA-NRCS PLANTS Database /
poke through. Allow the bags to sit in the sun for several Britton N L. and A Brown 1913, An
weeks and on dark pavement for the best effect. illustrated flora of the northern United
States, Canada and the British

Possessions. Vol. 1: 676.

Tarping and Drying: Pile material on a sheet of plastic
and cover with a tarp, fastening the tarp to the ground and monitoring it for escapes. Let
the material dry for several weeks, or until it is clearly nonviable.

Chipping: Use this method for woody plants that don’t reproduce vegetatively.

Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a
deep pit before placing the cut up plant material in the hole. Place the material away from
the edge of the plastic before covering it with more heavy plastic. Eliminate as much air
as possible and toss in soil to weight down the material in the pit. Note that the top of the
buried material should be at least three feet underground. Japanese knotweed should be at
least 5 feet underground!

Drowning: Fill a large barrel with water and place soft-tissue plants in the water. Check
after a few weeks and look for rotted plant material (roots, stems, leaves, flowers). Well-
rotted plant material may be composted. A word of caution- seeds may still be viable
after using this method. Do this before seeds are set. This method isn’t used often. Be
prepared for an awful stink!

Composting: Invasive plants can take root in compost. Don’t compost any invasives
unless you know there is no viable (living) plant material left. Use one of the above
techniques (bagging, tarping, drying, chipping, or drowning) to render the plants
nonviable before composting. Closely examine the plant before composting and avoid
composting seeds.

Be diligent looking for seedlings for years in areas where removal and disposal took place.




Suggested Disposal Methods for Non-Native Invasive Plants

This table provides information concerning the disposal of removed invasive plant material. If the infestation is
treated with herbicide and left in place, these guidelines don’t apply. Don’t bring invasives to a local transfer
station, unless there is a designated area for their disposal, or they have been rendered non-viable. This listing
includes wetland and upland plants from the New Hampshire Prohibited Invasive Species List. The disposal of

aquatic plants isn’t addressed.

Woody Plants

Method of
Reproducing

Methods of Disposal

Norway maple
(Acer platanoides)
European barberry
(Berberis vulgaris)
Japanese barberry
(Berberis thunbergii)
autumn olive
(Elaeagnus umbellata)
burning bush
(Euonymus alatus)
Morrow’s honeysuckle
(Lonicera morrowii)
Tatarian honeysuckle
(Lonicera tatarica)
showy bush honeysuckle
(Lonicera x bella)
common buckthorn
(Rhamnus cathartica)
glossy buckthorn
(Frangula alnus)

Fruit and Seeds

Prior to fruit/seed ripening
Seedlings and small plants

= Pull or cut and leave on site with roots

exposed. No special care needed.

Larger plants

= Use as firewood.

= Make a brush pile.

= Chip.

= Burn.

After fruit/seed is ripe
Don’t remove from site.
= Burn.
= Make a covered brush pile.
= Chip once all fruit has dropped from
branches.
= Leave resulting chips on site and monitor.

oriental bittersweet
(Celastrus orbiculatus)
multiflora rose
(Rosa multiflora)

Fruits, Seeds,
Plant Fragments

Prior to fruit/seed ripening
Seedlings and small plants
= Pull or cut and leave on site with roots
exposed. No special care needed.
Larger plants
= Make a brush pile.
= Burn.

After fruit/seed is ripe
Don’t remove from site.
= Burn.
= Make a covered brush pile.
= Chip — only after material has fully dried
(1 year) and all fruit has dropped from
branches. Leave resulting chips on site and
monitor.




Non-Woody Plants

Method of
Reproducing

Methods of Disposal

garlic mustard
(Alliaria petiolata)
spotted knapweed
(Centaurea maculosa)
= Sap of related knapweed
can cause skin irritation
and tumors. Wear gloves
when handling.
black swallow-wort
(Cynanchum nigrum)
= May cause skin rash. Wear
gloves and long sleeves
when handling.
pale swallow-wort
(Cynanchum rossicum)
giant hogweed
(Heracleum mantegazzianum)
= Can cause major skin rash.
Wear gloves and long
sleeves when handling.
dame’s rocket
(Hesperis matronalis)
perennial pepperweed
(Lepidium latifolium)
purple loosestrife
(Lythrum salicaria)
Japanese stilt grass
(Microstegium vimineum)
mile-a-minute weed
(Polygonum perfoliatum)

Fruits and Seeds

Prior to flowering
Depends on scale of infestation
Small infestation
= Pull or cut plant and leave on site with roots
exposed.

Large infestation
= Pull or cut plant and pile. (You can pile onto
or cover with plastic sheeting).
= Monitor. Remove any re-sprouting material.

During and following flowering
Do nothing until the following year or remove
flowering heads and bag and let rot.

Small infestation
= Pull or cut plant and leave on site with roots
exposed.

Large infestation
= Pull or cut plant and pile remaining material.
(You can pile onto plastic or cover with
plastic sheeting).
= Monitor. Remove any re-sprouting material.

common reed
(Phragmites australis)
Japanese knotweed
(Polygonum cuspidatum)
Bohemian knotweed
(Polygonum x bohemicum)

Fruits, Seeds,
Plant Fragments
Primary means of
spread in these
species is by plant
parts. Although all
care should be given
to preventing the
dispersal of seed
during control
activities, the
presence of seed
doesn’t materially
influence disposal
activities.

Small infestation
= Bag all plant material and let rot.
= Never pile and use resulting material as
compost.
= Burn.

Large infestation
= Remove material to unsuitable habitat (dry,
hot and sunny or dry and shaded location)
and scatter or pile.
= Monitor and remove any sprouting material.
= Pile, let dry, and burn.

January 2010

UNH Cooperative Extension programs and policies are consistent with pertinent Federal and State laws and regulations, and prohibits
discrimination in its programs, activities and employment on the basis of race, color, national origin, gender, religion, age, disability, political
beliefs, sex, sexual orientation, or veteran’s, marital or family status. College of Life Sciences and Agriculture, County Governments, NH Dept.
of Resources and Economic Development, Division of Forests and Lands, NH Fish and Game ,and U.S. Dept. of Agriculture cooperating.
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Appendix A - Soil Lah Testing Reports






ESS Laboratory BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Ken Gendron

Weston & Sampson Engineers, Inc.
427 Main St

Worcester, MA 01608

RE: RTE 33 Portsmouth (N/A)
ESS Laboratory Work Order Number: 1610112

This signed Certificate of Analysis is our approved release of your analytical results. These results are
only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to
follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated.
This report should not be copied except in full without the approval of the laboratory. Samples will be
disposed of thirty days after the final report has been delivered. If you have any questions or concerns,
please feel free to call our Customer Service Department.

: ) REVIEWED

DN S ONY,
A W S By ESS Laboratory at 4:02 pm, Oct 14, 2016

P

Laurel Stoddard
Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan.
This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical
Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of
Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized
methodologies. The analyses with these noted observations are in conformance to the Quality Assurance
Plan. In chromatographic analysis, manual integration is frequently used instead of automated
integration because it produces more accurate results.

The test results present in this report are in compliance with NELAC Standards, A2LA and/or client
Quality Assurance Project Plans (QAPP). The Ilaboratory has reviewed the following: Sample
Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes,
Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal
Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs
will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service

Page 1 of 198



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

Client Name: Weston & Sampson Engineers, Inc.

CERTIFICATE OF ANALYSIS

Client Project ID: RTE 33 Portsmouth

ESS Laboratory Work Order: 1610112

SAMPLE RECEIPT

The following samples were received on October 06, 2016 for the analyses specified on the enclosed Chain of Custody Record.

Low Level VOA vials were frozen by Weston and Sampson on day of sampling.

Lab Number
1610112-01

1610112-02

1610112-03

1610112-04

1610112-05

1610112-06

1610112-07

1610112-08

1610112-09

1610112-10

1610112-11

1610112-12

1610112-13

1610112-14

1610112-15

1610112-16

Sample Name

B-1S-1

B-2 S-2

B-3 S-4

B-4S-3

B-5 S-4

B-6 S-3

B-7 S-4

B-8 S-2

B-9 S-3

B-10 S-3

B-11 S-2

B-12 S-1

B-13 S-3

B-14 S-4

B-15S-3

B-16 S-2

185 Frances Avenue, Cranston, RI 02910-2211

Matrix

Dependability

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

*

Tel: 401-461-7181

Quality

Analysis
6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,

8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B,
8260B Low, 8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

6010C, 6020A, 7471B, 8082A, 8100M, 8260B Low,
8270D

Fax: 401-461-4486 http://www.ESSLaboratory.com
. Service

Page 2 of 198



Division of Thielsch Engineering, Inc.

ESS LabOI‘atOI'y BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112

PROJECT NARRATIVE

5035/8260B Volatile Organic Compounds / Low Level

1610112-08

CJ61137-BS1

Reported above the quantitation limit; Estimated value (E).

4-Tsopropyltoluene
Blank Spike recovery is above upper control limit (B+).
Methylene Chloride (131% @ 70-130%)

8270D Semi-Volatile Organic Compounds

1610112-01

1610112-02

1610112-03

1610112-03

1610112-04

1610112-09

1610112-13

1610112-15

CJ61112-BS1

CJ61112-BSD1

CJ61112-BSD1

CZJ0067-CCV1

CZJ0067-CCV1

CZJ0094-CCV1

CZJ0113-CCV1

CZJ0113-CCV1

CZ7J0125-CCV1

Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).
Perylene-d12 (29% @ 50-200%)

Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).
Perylene-d12 (45% @ 50-200%)

Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).
Perylene-d12 (48% @ 50-200%)

Surrogate recovery(ies) outside of criteria due to matrix (UCM/coelution/matrix is present) (SM).
2,4,6-Tribromophenol (5% @ 30-130%), 2-Fluorophenol (19% @ 30-130%)

Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).
Perylene-d12 (31% @ 50-200%)

Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).
Perylene-d12 (40% @ 50-200%)

Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).
Perylene-d12 (49% @ 50-200%)

Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).
Perylene-d12 (49% @ 50-200%)

Blank Spike recovery is below lower control limit (B-).

Aniline (39% @ 40-140%), Benzidine (% @ 40-140%), Hexachlorocyclopentadiene (11% @ 40-140%)
Blank Spike recovery is below lower control limit (B-).

Benzidine (% @ 40-140%), Hexachlorocyclopentadiene (11% @ 40-140%)

Relative percent difference for duplicate is outside of criteria (D+).

Benzoic Acid (36% @ 30%)

Calibration required quadratic regression (Q).

2,4-Dinitrophenol (106% @ 80-120%)

Continuing Calibration %Diff/Drift is above control limit (CD+).

Benzidine (21% @ %)

Calibration required quadratic regression (Q).

2,4-Dinitrophenol (95% @ 80-120%)

Calibration required quadratic regression (Q).

2,4-Dinitrophenol (84% @ 80-120%)

Continuing Calibration %Diff/Drift is below control limit (CD-).

4-Nitrophenol (36% @ 20%), Benzo(g,h,i)perylene (21% @ 20%), Pentachlorophenol (21% @ 20%)
Calibration required quadratic regression (Q).

2,4-Dinitrophenol (84% @ 80-120%), Benzoic Acid (77% @ 80-120%), Pentachlorophenol (86% @
80-120%)

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability . Quality . Service
Page 3 of 198


http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf

ESS LabOI‘atOI'y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc.
& 8 of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
CZJ0125-CCV1 Continuing Calibration %Diff/Drift is below control limit (CD-).
Benzoic Acid (23% @ 20%)
CZJ0132-CCV1 Calibration required quadratic regression (Q).
2,4-Dinitrophenol (74% @ 80-120%)
CZJ0132-CCV1 Continuing Calibration %Diff/Drift is below control limit (CD-).
2,4-Dinitrophenol (26% @ 20%), 4,6-Dinitro-2-Methylphenol (22% @ 20%), 4-Nitroaniline (24% @
20%), 4-Nitrophenol (45% @ 20%), Benzoic Acid (31% @ 20%), Pentachlorophenol (24% @ 20%)
CZJ0162-CCV1 Calibration required quadratic regression (Q).
2,4-Dinitrophenol (84% @ 80-120%), Pentachlorophenol (88% @ 80-120%)

No other observations noted.

End of Project Narrative.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Semivolatile Organics Surrogate Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability . Quality . Service
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http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

ESS Laboratory

Division of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112

CURRENT SW-846 METHODOLOGY VERSIONS

Analytical Methods Prep Methods
1010A - Flashpoint 3005A - Aqueous ICP Digestion
6010C - ICP 3020A - Aqueous Graphite Furnace / ICP MS Digestion

6020A - ICP MS

7010 - Graphite Furnace
7196A - Hexavalent Chromium
7470A - Aqueous Mercury
7471B - Solid Mercury

8011 - EDB/DBCP/TCP
8015C - GRO/DRO

8081B - Pesticides

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion
3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

8082A - PCB 5030B - Aqueous Purge and Trap
8100M - TPH 5030C - Aqueous Purge and Trap
8151A - Herbicides 5035 - Solid Purge and Trap
8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level
9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)
9050A - Specific Conductance
9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH/ VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI 02910-2211

Dependability

Tel: 401-461-7181

*

Fax: 401-461-4486

Quality . Service

http://www.ESSLaboratory.com

Page 5 of 198



ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
Client Sample ID: B-1 S-1 ESS Laboratory Sample ID: 1610112-01
Date Sampled: 09/27/16 12:00 Sample Matrix: Soil

Percent Solids: 90 Units: mg/kg dry

Extraction Method: 3050B

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Arsenic 8.83 (2.21) 6010C 1 KJK  10/12/16 20:00 2.52 100 CJ61103
Barium 41.5 (2.21) 6010C 1 KJK  10/12/16 20:00 2.52 100 CJ61103
Cadmium ND (0.44) 6020A 20 NAR 10/13/16 14:57 2.52 100 CJ61103
Chromium 39.3 (0.88) 6010C 1 KJK  10/12/16 20:00 2.52 100 CJ61103
Lead 24.5 (4.42) 6010C 1 KIJK  10/12/16 20:00 2.52 100 CJ61103
Mercury 0.058 (0.036) 7471B 1 BJV  10/11/16 12:55 0.62 40  CJ61104
Selenium ND (0.44) 6020A 20 NAR 10/13/16 14:57 2.52 100 CJ61103
Silver ND (0.44) 6010C 1 KJK  10/12/16 20:00 2.52 100 CJ61103
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability . Quality . Service
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth

Client Sample ID: B-1 S-1

Date Sampled: 09/27/16 12:00

Percent Solids: 90

Initial Volume: 8.9

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1610112
ESS Laboratory Sample ID: 1610112-01
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method
1,1,1,2-Tetrachloroethane ND (0.0031) 8260B Low
1,1,1-Trichloroethane ND (0.0031) 8260B Low
1,1,2,2-Tetrachloroethane ND (0.0031) 8260B Low
1,1,2-Trichloroethane ND (0.0031) 8260B Low
1,1-Dichloroethane ND (0.0031) 8260B Low
1,1-Dichloroethene ND (0.0031) 8260B Low
1,1-Dichloropropene ND (0.0031) 8260B Low
1,2,3-Trichlorobenzene ND (0.0031) 8260B Low
1,2,3-Trichloropropane ND (0.0031) 8260B Low
1,2,4-Trichlorobenzene ND (0.0031) 8260B Low
1,2,4-Trimethylbenzene ND (0.0031) 8260B Low
1,2-Dibromo-3-Chloropropane ND (0.0031) 8260B Low
1,2-Dibromoethane ND (0.0031) 8260B Low
1,2-Dichlorobenzene ND (0.0031) 8260B Low
1,2-Dichloroethane ND (0.0031) 8260B Low
1,2-Dichloropropane ND (0.0031) 8260B Low
1,3,5-Trichlorobenzene ND (0.0031) 8260B Low
1,3,5-Trimethylbenzene ND (0.0031) 8260B Low
1,3-Dichlorobenzene ND (0.0031) 8260B Low
1,3-Dichloropropene (Total) ND (0.0028) 8260B Low
1,4-Dichlorobenzene ND (0.0031) 8260B Low
1,4-Dioxane ND (0.0625) 8260B Low
2,2-Dichloropropane ND (0.0031) 8260B Low
2-Butanone ND (0.0313) 8260B Low
2-Chlorotoluene ND (0.0031) 8260B Low
2-Hexanone ND (0.0313) 8260B Low
4-Chlorotoluene ND (0.0031) 8260B Low
4-Isopropyltoluene ND (0.0031) 8260B Low
4-Methyl-2-Pentanone ND (0.0313) 8260B Low
Acetone ND (0.0313) 8260B Low
Acrylonitrile ND (0.0031) 8260B Low
Allyl Chloride ND (0.0031) 8260B Low
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability . Quality

Limit DF Analyzed Sequence Batch
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
0 10/07/16 17:24 [CALC]
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724

Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth

Client Sample ID: B-1 S-1

Date Sampled: 09/27/16 12:00

Percent Solids: 90

Initial Volume: 8.9

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1610112
ESS Laboratory Sample ID: 1610112-01
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method
Benzene ND (0.0031) 8260B Low
Bromobenzene ND (0.0031) 8260B Low
Bromochloromethane ND (0.0031) 8260B Low
Bromodichloromethane ND (0.0031) 8260B Low
Bromoform ND (0.0031) 8260B Low
Bromomethane ND (0.0063) 8260B Low
Carbon Disulfide ND (0.0031) 8260B Low
Carbon Tetrachloride ND (0.0031) 8260B Low
Chlorobenzene ND (0.0031) 8260B Low
Chloroethane ND (0.0063) 8260B Low
Chloroform ND (0.0031) 8260B Low
Chloromethane ND (0.0063) 8260B Low
cis-1,2-Dichloroethene ND (0.0031) 8260B Low
Dibromochloromethane ND (0.0031) 8260B Low
Dibromomethane ND (0.0031) 8260B Low
Dichlorodifluoromethane ND (0.0063) 8260B Low
Diethyl Ether ND (0.0031) 8260B Low
Di-isopropyl ether ND (0.0031) 8260B Low
Ethyl tertiary-butyl ether ND (0.0031) 8260B Low
Ethylbenzene ND (0.0031) 8260B Low
Hexachlorobutadiene ND (0.0031) 8260B Low
Isopropylbenzene ND (0.0031) 8260B Low
Methyl tert-Butyl Ether ND (0.0031) 8260B Low
Methylene Chloride ND (0.0156) 8260B Low
Naphthalene ND (0.0031) 8260B Low
n-Butylbenzene ND (0.0031) 8260B Low
n-Propylbenzene ND (0.0031) 8260B Low
sec-Butylbenzene ND (0.0031) 8260B Low
Styrene ND (0.0031) 8260B Low
tert-Butylbenzene ND (0.0031) 8260B Low
Tertiary-amyl methyl ether ND (0.0031) 8260B Low
Tertiary-butyl Alcohol ND (0.0313) 8260B Low
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability . Quality

Limit DF Analyzed Sequence Batch
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724
1 10/07/16 17:24 CZJ0093 CJ60724

Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth

Client Sample ID: B-1 S-1

Date Sampled: 09/27/16 12:00

Percent Solids: 90

Initial Volume: 8.9

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1610112
ESS Laboratory Sample ID: 1610112-01
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Tetrachloroethene ND (0.0031) 8260B Low 1 10/07/16 17:24 CZJ0093 CJ60724
Tetrahydrofuran ND (0.0031) 8260B Low 1 10/07/16 17:24 CZJ0093 CJ60724
Toluene ND (0.0031) 8260B Low 1 10/07/16 17:24 CZJ0093 CJ60724
trans-1,2-Dichloroethene ND (0.0031) 8260B Low 1 10/07/16 17:24 CZJ0093 CJ60724
Trichloroethene ND (0.0031) 8260B Low 1 10/07/16 17:24 CZJ0093 CJ60724
Trichlorofluoromethane ND (0.0031) 8260B Low 1 10/07/16 17:24 CZJ0093 CJ60724
Vinyl Chloride ND (0.0063) 8260B Low 1 10/07/16 17:24 CZJ0093 CJ60724
Xylenes (Total) ND (0.0056) 8260B Low 1 10/07/16 17:24 [CALC]
%Recovery Qualifier Limits

Surrogate: 1,2-Dichloroethane-a4 118 % 70-130

Surrogate. 4-Bromofluorobenzene 102 % 70-130

Surrogate. Dibromofluoromethane 107 % 70-130

Surrogate. Toluene-a8 105 % 70-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth

Client Sample ID: B-1 S-1

Date Sampled: 09/27/16 12:00

Percent Solids: 90

Initial Volume: 20.4

Final Volume: 10

Extraction Method: 3540C

8082A Polychlorinated Biphenyls (PCB)

ESS Laboratory Work Order: 1610112
ESS Laboratory Sample ID: 1610112-01
Sample Matrix: Soil

Units: mg/kg dry

Analyst: SMR

Prepared: 10/7/16 11:45

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Aroclor 1016 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
Aroclor 1221 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
Aroclor 1232 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
Aroclor 1242 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
Aroclor 1248 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
Aroclor 1254 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
Aroclor 1260 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
Aroclor 1262 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
Aroclor 1268 ND (0.0545) 8082A 1 10/11/16 15:01 CJ60604
%Recovery Qualifier Limits

Surrogate: Decachlorobipheny! 64 % 30-150

Surrogate. Decachlorobiphenyl [2C] 74 % 30-150

Surrogate: Tetrachloro-m-xylene 72% 30-150

Surrogate: Tetrachloro-m-xylene [2C] 77 % 30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
Client Sample ID: B-1 S-1 ESS Laboratory Sample ID: 1610112-01
Date Sampled: 09/27/16 12:00 Sample Matrix: Soil

Percent Solids: 90 Units: mg/kg dry

Initial Volume: 20.7 Analyst: DPS

Final Volume: 1 Prepared: 10/7/16 9:45

Extraction Method: 3546

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Total Petroleum Hydrocarbons 158 (40.3) 8100M 1 10/07/16 15:39 CZJ0081 CJ60608
%Recovery Qualifier Limits
Surrogate: O-Terpheny! 73 % 40-140
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
Client Sample ID: B-1 S-1 ESS Laboratory Sample ID: 1610112-01
Date Sampled: 09/27/16 12:00 Sample Matrix: Soil

Percent Solids: 90 Units: mg/kg dry

Initial Volume: 15.5 Analyst: TJ

Final Volume: 0.5 Prepared: 10/7/16 10:05

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

1,1-Biphenyl ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
1,2,4-Trichlorobenzene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
1,2-Dichlorobenzene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
1,2-Diphenylhydrazine as Azobenzene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
1,3-Dichlorobenzene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
1,4-Dichlorobenzene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2,3,4,6-Tetrachlorophenol ND (1.80) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2,4,5-Trichlorophenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2,4,6-Trichlorophenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2,4-Dichlorophenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2,4-Dimethylphenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2,4-Dinitrophenol ND (1.80) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2,4-Dinitrotoluene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2,6-Dinitrotoluene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2-Chloronaphthalene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2-Chlorophenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2-Methylnaphthalene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2-Methylphenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2-Nitroaniline ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
2-Nitrophenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
3,3’-Dichlorobenzidine ND (0.718) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
3+4-Methylphenol ND (0.718) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
3-Nitroaniline ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
4,6-Dinitro-2-Methylphenol ND (1.80) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
4-Bromophenyl-phenylether ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
4-Chloro-3-Methylphenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
4-Chloroaniline ND (0.718) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
4-Chloro-phenyl-phenyl ether ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
4-Nitroaniline ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
4-Nitrophenol ND (1.80) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Acenaphthene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Acenaphthylene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability . Quality . Service
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
Client Sample ID: B-1 S-1 ESS Laboratory Sample ID: 1610112-01
Date Sampled: 09/27/16 12:00 Sample Matrix: Soil

Percent Solids: 90 Units: mg/kg dry

Initial Volume: 15.5 Analyst: TJ

Final Volume: 0.5 Prepared: 10/7/16 10:05

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

Acetophenone ND (0.718) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Aniline ND (1.80) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Anthracene ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Azobenzene ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Benzidine ND (0.718) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Benzo(a)anthracene 0.548 (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Benzo(a)pyrene 0.616 (0.180) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Benzo(b)fluoranthene 0.768 (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Benzo(g,h,i)perylene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Benzo(k)fluoranthene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Benzoic Acid ND (1.80) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Benzyl Alcohol ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
bis(2-Chloroethoxy)methane ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
bis(2-Chloroethyl)ether ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
bis(2-chloroisopropyl)Ether ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
bis(2-Ethylhexyl)phthalate ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Butylbenzylphthalate ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Carbazole ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Chrysene 0.519 (0.180) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Dibenzo(a,h)Anthracene ND (0.180) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Dibenzofuran ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Diethylphthalate ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Dimethylphthalate ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Di-n-butylphthalate ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Di-n-octylphthalate ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Fluoranthene 1.34 (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Fluorene ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Hexachlorobenzene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Hexachlorobutadiene ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Hexachlorocyclopentadiene ND (1.80) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Hexachloroethane ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Indeno(1,2,3-cd)Pyrene ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
Client Sample ID: B-1 S-1 ESS Laboratory Sample ID: 1610112-01
Date Sampled: 09/27/16 12:00 Sample Matrix: Soil

Percent Solids: 90 Units: mg/kg dry

Initial Volume: 15.5 Analyst: TJ

Final Volume: 0.5 Prepared: 10/7/16 10:05

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Isophorone ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Naphthalene ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Nitrobenzene ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
N-Nitrosodimethylamine ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
N-Nitroso-Di-n-Propylamine ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
N-nitrosodiphenylamine ND (0.359) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Pentachlorophenol ND (1.80) 8270D 1 10/08/16 3:30 CZJ0094 CJ60609
Phenanthrene 0.807 (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Phenol ND (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Pyrene 1.14 (0.359) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
Pyridine ND (1.80) 8270D 1 10/08/16 3:30 CZJ009%4 CJ60609
%Recovery Qualifier Limits

Surrogate: 1,2-Dichlorobenzene-d4 51 9% 30-130

Surrogate: 2,4,6-Tribromophenol 75 % 30-130

Surrogate: 2-Chlorophenol-d4 559 30-130

Surrogate: 2-Fluorobijpheny! 57 9% 30-130

Surrogate; 2-Fluorophenol 529 30-130

Surrogate: Nitrobenzene-d5 529 30-130

Surrogate. Phenol-d6 56 % 30-130

Surrogate: p-Terphenyl-d14 87 % 30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
Client Sample ID: B-2 S-2 ESS Laboratory Sample ID: 1610112-02
Date Sampled: 09/28/16 08:10 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Extraction Method: 3050B

Total Metals
Analyte Results (MRL) MDL Method Limit DF  Analyst Analyzed L'V F/V Batch
Arsenic 8.66 (1.88) 6010C 1 KJK  10/12/16 20:03 3.18 100 CJ61103
Barium 58.3 (1.88) 6010C 1 KJK  10/12/16 20:03  3.18 100 CJ61103
Cadmium ND (0.38) 6020A 20 NAR 10/13/16 15:15 3.18 100 CJ61103
Chromium 26.9 (0.75) 6010C 1 KJK  10/12/16 20:03 3.18 100 CJ61103
Lead 132 (3.76) 6010C 1 KIJK  10/12/16 20:03  3.18 100 CJ61103
Mercury 2.12 (0.394) 7471B 10 BJV  10/11/16 15:39 0.6 40  CJ61104
Selenium ND (0.38) 6020A 20 NAR 10/13/16 15:15 3.18 100 CJ61103
Silver ND (0.38) 6010C 1 KJK  10/12/16 20:03 3.18 100 CJ61103
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com

Dependability . Quality . Service
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth

Client Sample ID: B-2 S-2

Date Sampled: 09/28/16 08:10

Percent Solids: 84

Initial Volume: 8.4

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1610112
ESS Laboratory Sample ID: 1610112-02
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method
1,1,1,2-Tetrachloroethane ND (0.0036) 8260B Low
1,1,1-Trichloroethane ND (0.0036) 8260B Low
1,1,2,2-Tetrachloroethane ND (0.0036) 8260B Low
1,1,2-Trichloroethane ND (0.0036) 8260B Low
1,1-Dichloroethane ND (0.0036) 8260B Low
1,1-Dichloroethene ND (0.0036) 8260B Low
1,1-Dichloropropene ND (0.0036) 8260B Low
1,2,3-Trichlorobenzene ND (0.0036) 8260B Low
1,2,3-Trichloropropane ND (0.0036) 8260B Low
1,2,4-Trichlorobenzene ND (0.0036) 8260B Low
1,2,4-Trimethylbenzene ND (0.0036) 8260B Low
1,2-Dibromo-3-Chloropropane ND (0.0036) 8260B Low
1,2-Dibromoethane ND (0.0036) 8260B Low
1,2-Dichlorobenzene ND (0.0036) 8260B Low
1,2-Dichloroethane ND (0.0036) 8260B Low
1,2-Dichloropropane ND (0.0036) 8260B Low
1,3,5-Trichlorobenzene ND (0.0036) 8260B Low
1,3,5-Trimethylbenzene ND (0.0036) 8260B Low
1,3-Dichlorobenzene ND (0.0036) 8260B Low
1,3-Dichloropropene (Total) ND (0.0030) 8260B Low
1,4-Dichlorobenzene ND (0.0036) 8260B Low
1,4-Dioxane ND (0.0711) 8260B Low
2,2-Dichloropropane ND (0.0036) 8260B Low
2-Butanone ND (0.0355) 8260B Low
2-Chlorotoluene ND (0.0036) 8260B Low
2-Hexanone ND (0.0355) 8260B Low
4-Chlorotoluene ND (0.0036) 8260B Low
4-Isopropyltoluene ND (0.0036) 8260B Low
4-Methyl-2-Pentanone ND (0.0355) 8260B Low
Acetone 0.166 (0.0355) 8260B Low
Acrylonitrile ND (0.0036) 8260B Low
Allyl Chloride ND (0.0036) 8260B Low
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability . Quality

Limit DF Analyzed Sequence Batch
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
0 10/07/16 17:50 [CALC]
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724

Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth

Client Sample ID: B-2 S-2

Date Sampled: 09/28/16 08:10

Percent Solids: 84

Initial Volume: 8.4

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1610112
ESS Laboratory Sample ID: 1610112-02
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method
Benzene ND (0.0036) 8260B Low
Bromobenzene ND (0.0036) 8260B Low
Bromochloromethane ND (0.0036) 8260B Low
Bromodichloromethane ND (0.0036) 8260B Low
Bromoform ND (0.0036) 8260B Low
Bromomethane ND (0.0071) 8260B Low
Carbon Disulfide ND (0.0036) 8260B Low
Carbon Tetrachloride ND (0.0036) 8260B Low
Chlorobenzene ND (0.0036) 8260B Low
Chloroethane ND (0.0071) 8260B Low
Chloroform ND (0.0036) 8260B Low
Chloromethane ND (0.0071) 8260B Low
cis-1,2-Dichloroethene ND (0.0036) 8260B Low
Dibromochloromethane ND (0.0036) 8260B Low
Dibromomethane ND (0.0036) 8260B Low
Dichlorodifluoromethane ND (0.0071) 8260B Low
Diethyl Ether ND (0.0036) 8260B Low
Di-isopropyl ether ND (0.0036) 8260B Low
Ethyl tertiary-butyl ether ND (0.0036) 8260B Low
Ethylbenzene ND (0.0036) 8260B Low
Hexachlorobutadiene ND (0.0036) 8260B Low
Isopropylbenzene ND (0.0036) 8260B Low
Methyl tert-Butyl Ether ND (0.0036) 8260B Low
Methylene Chloride ND (0.0178) 8260B Low
Naphthalene ND (0.0036) 8260B Low
n-Butylbenzene ND (0.0036) 8260B Low
n-Propylbenzene ND (0.0036) 8260B Low
sec-Butylbenzene ND (0.0036) 8260B Low
Styrene ND (0.0036) 8260B Low
tert-Butylbenzene ND (0.0036) 8260B Low
Tertiary-amyl methyl ether ND (0.0036) 8260B Low
Tertiary-butyl Alcohol ND (0.0355) 8260B Low
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
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Limit DF Analyzed Sequence Batch
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724
1 10/07/16 17:50 CZJ0093 CJ60724

Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth

Client Sample ID: B-2 S-2

Date Sampled: 09/28/16 08:10

Percent Solids: 84

Initial Volume: 8.4

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1610112
ESS Laboratory Sample ID: 1610112-02
Sample Matrix: Soil

Units: mg/kg dry

Analyst: MEK

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

Tetrachloroethene ND (0.0036) 8260B Low 1 10/07/16 17:50 CZJ0093 CJ60724
Tetrahydrofuran ND (0.0036) 8260B Low 1 10/07/16 17:50 CZJ0093 CJ60724
Toluene ND (0.0036) 8260B Low 1 10/07/16 17:50 CZJ0093 CJ60724
trans-1,2-Dichloroethene ND (0.0036) 8260B Low 1 10/07/16 17:50 CZJ0093 CJ60724
Trichloroethene ND (0.0036) 8260B Low 1 10/07/16 17:50 CZJ0093 CJ60724
Trichlorofluoromethane ND (0.0036) 8260B Low 1 10/07/16 17:50 CZJ0093 CJ60724
Vinyl Chloride ND (0.0071) 8260B Low 1 10/07/16 17:50 CZJ0093 CJ60724
Xylenes (Total) ND (0.0060) 8260B Low 1 10/07/16 17:50 [CALC]

%Recovery Qualifier Limits

Surrogate: 1,2-Dichloroethane-a4 118 % 70-130

Surrogate. 4-Bromofiuorobenzene 99 % 70-130

Surrogate. Dibromofiuoromethane 108 % 70-130

Surrogate. Toluene-a8 108 % 70-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
Dependability . Quality . Service

Page 18 of 198



ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.
Client Project ID: RTE 33 Portsmouth

Client Sample ID: B-2 S-2

Date Sampled: 09/28/16 08:10

Percent Solids: 84

Initial Volume: 19.4

Final Volume: 10

Extraction Method: 3540C

8082A Polychlorinated Biphenyls (PCB)

ESS Laboratory Work Order: 1610112
ESS Laboratory Sample ID: 1610112-02
Sample Matrix: Soil

Units: mg/kg dry

Analyst: SMR

Prepared: 10/7/16 11:45

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Aroclor 1016 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
Aroclor 1221 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
Aroclor 1232 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
Aroclor 1242 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
Aroclor 1248 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
Aroclor 1254 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
Aroclor 1260 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
Aroclor 1262 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
Aroclor 1268 ND (0.0616) 8082A 1 10/11/16 16:23 CJ60604
%Recovery Qualifier Limits

Surrogate: Decachlorobipheny! 61 % 30-150

Surrogate: Decachlorobipheny! [2C] 67 % 30-150

Surrogate: Tetrachloro-m-xylene 61 % 30-150

Surrogate: Tetrachloro-m-xylene [2C] 64 % 30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
Client Sample ID: B-2 S-2 ESS Laboratory Sample ID: 1610112-02
Date Sampled: 09/28/16 08:10 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Initial Volume: 20.5 Analyst: DPS

Final Volume: 1 Prepared: 10/7/16 9:45

Extraction Method: 3546

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
Total Petroleum Hydrocarbons 73.5 (43.7) 8100M 1 10/07/16 16:19 CZJ0081 CJ60608
%Recovery Qualifier Limits
Surrogate: O-Terpheny! 75 % 40-140
185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratory.com
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ESS LabOI‘atOI‘y BAL Laboratory

The Microbiology Division

Division of Thielsch Engineering, Inc. ; >
of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: Weston & Sampson Engineers, Inc.

Client Project ID: RTE 33 Portsmouth ESS Laboratory Work Order: 1610112
Client Sample ID: B-2 S-2 ESS Laboratory Sample ID: 1610112-02
Date Sampled: 09/28/16 08:10 Sample Matrix: Soil

Percent Solids: 84 Units: mg/kg dry

Initial Volume: 15.5 Analyst: TJ

Final Volume: 0.5 Prepared: 10/7/16 10:05

Extraction Method: 3546

8270D Semi-Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch

1,1-Biphenyl ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
1,2,4-Trichlorobenzene ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
1,2-Dichlorobenzene ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
1,2-Diphenylhydrazine as Azobenzene ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
1,3-Dichlorobenzene ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
1,4-Dichlorobenzene ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2,3,4,6-Tetrachlorophenol ND (1.93) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2,4,5-Trichlorophenol ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2,4,6-Trichlorophenol ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2,4-Dichlorophenol ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2,4-Dimethylphenol ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2,4-Dinitrophenol ND (1.93) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2,4-Dinitrotoluene ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2,6-Dinitrotoluene ND (0.385) 8270D 1 10/08/16 4:07 CZJ0094 CJ60609
2-Chloronaphthalen