December 14, 2016

Craig Rennie

NH Department of Environmental Services
Wetlands Bureau

29 Hazen Drive

PO Box 95

Concord, NH 03302-0095

Re: Northern Pass Wetland Application - Wetland File No. SEC -2-15-02817

Dear Mr. Rennie:

On behalf of Northern Pass Transmission LLC, Normandeau Associates Inc. is submitting this request
to supplement the application for a Standard Dredge and Fill Permit for the Northern Pass
Transmission Line Project from Pittsburg to Londonderry, NH. This request will address the
replacement or repair of culverts which do not meet the standards in the NHDES stream rules (Env-
Wt 900) on proposed off-ROW access roads. These roads are located on Wagner Forest lands in Coos
County, are used primarily for forestry purposes, and were permitted under a forestry Permit by
Notification. The proposed change of use to construction access triggers the stream rule requirement,
as identified in data request #A-7 in the Department of Environmental Services May 16, 2016 Progress
Report to the NH Site Evaluation Committee. The culvert work will improve aquatic habitat
connectivity and stormwater flow in streams crossed by logging roads that Northern Pass is planning
to use for construction of the Project.

Northern Pass conducted a culvert inventory along the off-ROW access roads that were proposed for
use during Northern Pass construction. Based on that inventory, several access roads were
eliminated from the project, as alternative routes were available. Surveys were conducted at 48
stream crossings on the remaining off-ROW access roads. Survey data and watershed analyses
revealed that twenty four existing culverts require replacement, two culverts must be re-installed, and
three culverts require repair to meet the stream rules. The culverts include 19 Tier 1 culverts, seven
Tier 2 culverts, and three Tier 3 culverts (for a total of twenty nine). Field data was collected by VHB
and Normandeau Associates, Inc. at each culvert location. The relevant data and the culvert design
plans prepared by VHB, Inc. are attached.

The proposed culvert work will require impacts to 4,253 square feet of wetland and streambed
resources, and 1,204 linear feet of streams/banks. The wetland permit application fee for the
additional impacts is $850.60, and a check in this amount is attached. The original October 2015
wetland permit application for Northern Pass addressed 6,170,053 square feet of impact and included
a check for $ 1,234,210.55. The total requested impact quantity for the Northern Pass Project as

Corporate Office: Normandeau Associates, Inc. * 25 Nashua Road * Bedford, NH 03110 * (603) 472-5191
www.normandeau.com



NH DES Wetlands Bureau
December 14, 2016
Page 2

summarized on the attached work sheet is now 6,174,306 square feet and the total fee is $1,235,061.15.
The application fee worksheets for the additional impacts and for the new Project total are also
attached. Because this culvert work is self-mitigating, it will not require a supplemental ARM fund
payment.

In summary, we are making a request to supplement the wetland permit applications to the NHDES
(SEC -2-15-02817) and the US Army Corps of Engineers (NAE 2013-02188) to increase the total
amount of impact by an additional 4,253 square feet to bring the culverts on off-ROW access roads up
to stream rule standards. Please feel free to call me with any additional questions. Thank you very
much for your assistance with this application.

Sincerely,

Lee E. Carbonneau, CWS, PWS
Normandeau Associates, Inc.

as agent for:

Northern Pass Transmission, LLC.

Attach.

Cc: Lori Sommer, NH DES
David Keddell, US Army Corps of Engineers
Kevin McCune, Eversource Energy
Pamela G. Monroe, SEC Administrator
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14. IMPACT AREA: for the additional impacts associated with ORAR culvert replacements,
repairs and re-installations only.
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15. APPLICATION FEE: See the Instructions & Required Attachments document for further

instruction

[J Minimum Impact Fee: Flat fee of $ 200

X Minor or Major Impact Fee: Calculate using the below table below

Permanent and Temporary (non-dockina) sa. ft.
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Projects proposing shoreline structures (including docks) add $200
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14. IMPACT AREA - For the entire Northern Pass project, including the original permit
application request plus the new culvert-related impacts.
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15. APPLICATION FEE: See the Instructions & Required Attachments document for further instruction

[J Minimum Impact Fee: Flat fee of $ 200

X Minor or Major Impact Fee: Calculate using the below table below

Permanent and Temporary (non-docking)
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Culvert Sizing Information

Project Description

It is VHB’s understanding that the NHDES will require Eversource to meet Env-Wt
900 stream crossing requirements as part of their Northern Pass Transmission (NPT)
project for existing off right-of-way access roads (ORAR’s) in Coos County, New
Hampshire. The majority of the access roads are owned and managed by Bayroot,
LLC and Wagner Forest Management, LTD and are currently used for logging
activities. These roads will provide access for maintenance and/or construction of the
transmission lines in support of the project. As part of the evaluation process, 29 of
the existing culverts were identified as stream crossings that will require repair,
resetting, or replacement. These crossing include (19) Tier 1 crossings, (7) Tier 2
crossings, and (3) Tier 3 crossings. 3 are proposed to be repaired, 1 is to be reset, and
25 are to be replaced

In addition to the 29 stream crossings reviewed, there are a number of additional
culverts and bridges located along the access roads. These culverts/bridges are either
located at stream crossings and were determined to meet NHDES requirements for
stream crossings or they carry stormwater runoff from roadside drainage ditches. As
such, these additional crossings are not required to be evaluated and/or upgraded as
part of the project.

The following calculations and information was prepared by VHB to evaluate each of
the stream crossing sites and to document the methodology and results used in
determining the proposed improvements.

Methodology & Design Criteria

VHB used two separate methodologies to evaluate the design flows and culvert
hydraulics for each of the crossings. VHB analyzed the design flows using the USGS
StreamStats web application and analyzed the culvert’s hydraulic capacity using the
methodology contained in the Federal Highway Administration’s (FHA’s) Hydraulic
Design Series Number 5 (Hydraulic Design of Highway Culverts). The following
sections summarize the design parameters/constraints that were used in the designs.
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Hydrologic Model (Design Flows)

VHB estimated the design flows for each of the culvert locations using the USGS
StreamStats web application (Beta version 4). StreamStats is a Web-based Geographic
Information Systems (GIS) based application that is accepted by the NHDES and is
referenced on the Wetland Bureau’s Stream Crossing web page. It is partly based on
the ArcHydro Data Model and Tools and partly on Python scripts, and is
implemented using ArcGIS Server technology. It incorporates a map-based user
interface for site selection; a relational database that contains information for data-
collection stations; a GIS program that delineates drainage basins and measures basin
characteristics; and a GIS database that contains digital representations of the land
surface (digital elevation models and derivative products), historic climate data, and
other data needed for locating sites of interest in the user interface, delineating
drainage basins, measuring drainage-basin characteristics, and searching upstream
and downstream along streams from selected sites to identify activities that may
affect streamflow or water quality at the sites.

The watershed areas for each of the crossings were based on USGS topography and
manually entered into StreamStats. In addition to the stream crossings, there are
several culverts that carry flow from drainage ditches along the roads that may
intercept some of the runoff to the stream crossings. These drainage culverts were
generally ignored in the watershed delineations to provide a slightly conservative
flow estimate and because their exact locations, size and conditions were not
inventoried.

In addition, VHB used SCS TR-20 methodology and the hydrologic program
HydroCAD as a means to compute estimated flows to compare to the flows calculated
by StreamStats. The flows estimated by HydroCAD were generally slightly higher
than the flows calculated by StreamStats. However, the StreamStats flows were
determined to be more representative of the drainage areas and, therefore, utilized in
the design of the culverts. As such, the HydroCAD flows have not been included
with the Culvert Calculations.

Hydraulic Calculations (Culvert Sizing)

VHB used the methodology contained in the Federal Highway Administration’s
Hydraulic Design Series Number 5 (HDS-5) — Hydraulic Design of Highway Culverts
to analyze the hydraulic capacity of the culverts. The computer program
CulvertMaster (Bentley) was used to calculate the maximum headwater at each
crossing based on the proposed culvert characteristics and the HDS-5 methodology.
Culvert sizing was based on a 50-year design storm for Tier 1 crossings and a 100-year
design storm for Tier 2 and Tier 3 crossings.
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The existing culverts at the majority of the crossings were determined to be
undersized with many of the outlets projecting from the road embankments above the
stream channel. In addition, the majority of the existing culverts have minimal cover
over them. In its’ design, VHB has set the culvert inverts at the stream bottom where
the existing conditions allow. However, several of the locations require that the inlets
be lowered below the stream bed to achieve the required flow capacity and cover. In
order to maintain reasonable pipe slopes, it was necessary to set several of the pipe
outlets above the stream channel. In general, these conditions occurred where the
stream channel dropped significantly from the upstream side of the road to the
downstream side.

Culvert Information Tables

The following tables provide a summary the drainage areas, design flows, existing
culvert size, and proposed culvert size for each of the stream crossings that were
evaluated.
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Table 1: Northern Area Culverts

Culvert Drainage  Tier Design Flow Condition Size Shape Material Impact Summary Notes
Area (ac) Storm (yr) (cfs) Bank Streambed  Streambed  Wetland
(If) (If) (sf) (sf)

BV-01 38 1 50 19.9 Existing 18” Round CMP Undersized

Proposed 24” Round CMP 20 7 27 9 Replace
BV-02 128 1 50 80.5 Existing 48" Round CMmP Damaged, hanging outlet

Proposed 48” Round CMP 43 14 116 55 Replace
BV-03 704 3 100 396.0 Existing 84" Round Undersized, closed bottom

Proposed 21’ x 6’-4” Arch, Span cMm 47 15 227 87 Replace w/span, bury culvert 10” for 5’-6” Rise
HK-01 186 1 50 61.8 Existing 28"W x 40"H Ellipse CMP Undersized, hanging outlet

Proposed 42" Round CMP 42 19 138 0 Replace
HK-02 378 2 100 156.0 Existing 42" Round Steel Undersized, hanging outlet

Proposed 49” x 33” Arch CcCMP 61 16 209 0 Replace, set invert 4” below channel bottom
HK-03 570 2 100 257.0 Existing 60” Round CMmP Undersized, hanging outlet

Proposed 66” x 51” Arch CcCMP 61 17 243 0 Replace, set invert 4” below channel bottom
HK-05 115 1 50 60.6 Existing 26" Round Steel Undersized, hanging outlet

Proposed 36” Round CMP 50 18 118 0 Replace
HK-07.1 45 1 50 25.7 Existing 15” Round CMP Undersized, hanging outlet

Proposed 21" Round CMP 13 6 21 0 Replace
HK-07A 32 1 50 19.0 Existing 36” Round CMP Hanging outlet

Proposed - - - 10 4 22 0 Repair
HK-08 205 2 100 105.0 Existing 36” Round CMP Undersized, hanging outlet

Proposed 53” x41” Arch CcCMP 50 22 195 0 Replace, set invert 4” below channel bottom
HK-09 1,510 3 100 646.0 Existing 120”w x 78”h Arch CMP Undersized, closed bottom

Proposed  26’-7” x5’-5”  Arch, Span cm 73 15 375 0 Replace w/span
HK-11 109 1 50 55.5 Existing 21" Round CMP Undersized

Proposed 42” Round CmP 37 18 73 106 Replace
HK-12 102 1 50 49.3 Existing 36" Round CMP Hanging outlet

Proposed - - - 31 15 102 0 Remove & reset

. (2) 30” Round, Undersized, hanging outlet

HK-13 333 2 100 164.0 Existing 36"W x 24”H Ellipse CMP

Proposed 7 x4 Box Conc 33 17 245 0 Replace, set invert 6” below channel bottom

571 203 2,111 257 Total

5

Culvert Calculations
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Table 2: Southern Area Culverts

Culvert Drainage  Tier Design Flow Condition Size Shape Material Impact Summary Notes
Area (ac) Storm (yr) (cfs) Bank Streambed  Streambed  Wetland
(If) (If) (sf) (sf)
CM-01A 122 1 50 68.9 Existing 30” Round CMP Undersized, hanging outlet
Proposed 5" x2 Box Conc 31 13 67 53 Replace
CM-05 627 2 100 209.0 Existing 42"W x 28”H Arch, CMP Undersized
24” Round 24” existing to remain
Proposed (2)7’x3’ Box Conc 40 16 220 98 Replace, set invert 4” below channel bottom
24” Round CMP 24” existing to remain
CT-01 83 1 50 45.7 Existing 24" Round CMmP Undersized
Proposed 36” Round RCP 41 21 126 0 Replace
CT-02 154 1 50 68.5 Existing 42”W x 52”H Ellipse CMP Hanging outlet
Proposed - - - 10 5 27 0 Repair
CT-03 128 1 50 49.9 Existing 15” Round HDPE Undersized, partially buried
Proposed 4x2 Box Conc 25 10 41 3 Replace
Cz-01 147 1 50 77.4 Existing 18" Round CMP Undersized
Proposed (2) 30” Round CcMP 41 22 180 0 Replace
MP-01 147 1 50 54.5 Existing 15” Round CMmP Undersized, hanging outlet
Proposed 36” Round CMmP 44 17 114 33 Replace
MP-01A 390 2 100 159.0 Existing 42" Round CMP Undersized, hanging outlet
Proposed 66” x 51” Arch CcCMP 48 19 240 0 Replace, set invert 4” below channel bottom
MP-02 154 1 50 57.1 Existing 36” Round CMP Undersized, hanging outlet
Proposed (2) 30” Round cMP 55 34 74 0 Replace
MP-03 979 3 100 195.0 Existing (2) 42" Round CmP Undersized, closed bottom
Proposed 14’ x 3’ Box, Span Conc 45 17 236 0 Replace w/span, buried 10 in.
MP-04 211 2 100 95.1 Existing 18" Round RCP Undersized
Proposed 5 x 3’ Box Conc 51 24 146 76 Replace, set invert 4” below channel bottom
MP-05 58 1 50 28.1 Existing 30” Round RCP Hanging outlet
Proposed - - - 6 3 14 0 Repair
MP-06 83 1 50 41.1 Existing 18" Round CMP Undersized, hanging outlet
Proposed (2) 24" Round CmP 9 10 4 70 Replace
MP-07 90 1 50 44.8 Existing 36" Round RCP Capacity, hanging outlet
Proposed - - - 20 9 42 0 Remove and reset
MP-08 90 1 50 44.7 Existing 42" Round CMP 9 3 21 0 Hanging outlet
Proposed - - - Repair
475 223 1,552 333 Totals

6 Culvert Calculations
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Culvert Location Maps
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Culvert Location Maps

\\nhbedata\projects\13563.21 NPass
CulvertPermitPlans\reports\Culvert
Calculations\Culvert Rpt-Body.docx



(this page intentionally left blank)

\\nhbedata\projects\13563.21 NPass

. CulvertPermitPlans\reports\Culvert
8 CUIvert Location Maps Calculations\Culvert Rpt-Body.docx



\\vhb\proj\Bedford\13563.21 NPass CulvertPermitPlans\reports\Culvert Calculations\Culvert Location Figure.dwg

Nt !
ENTWORTH/

L
1&3

y
G

i y“K\ i ¢
(( ‘!\\\L\

R

bon
/[,\\&"‘u

; =i N2 NSy .
«,’/ // = 2 ( /‘ L / \ \ ) B E
‘{/Ti»f‘/ﬁl{‘/., , cl / o L\‘: ; A \\K\T\\ \i S L //\{j'
i‘-,:,' .
Vhb Culvert Locations 10f2
(Northern Area)
@ — NPT ORAR Culvert Improvements
- 0 2500 5000 Feet

Coos County, New Hampshire



\\vhb\proj\Bedford\13563.21 NPass CulvertPermitPlans\reports\Culvert Calculations\Culvert Location Figure.dwg

al WP LT
W ‘;J/ M/, e
LN MATCH

-

F
o 1 i
AR
MM

L
EERERR

i “E\fT o

| CAMBRIDGE *

N
\ /-

-
e ) il
= }’\\)\jd\( 3
S

: ‘-,:.'
\é\[hb Culvert Locations 2 of 2
(Southern Area)
@ — NPT ORAR Culvert Improvements
- 0 2500 5000 Feet Coos County, New Hampshire
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Culvert Photographs
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StreamStats 4.0

BV-1 StreamStats Report

Region ID:
NH

Workspace ID:

NH20161122120803597000
Clicked Point (Latitude, Longitude):
44.87374,-71.22598

Time:

2016-11-22 14:14:29 -0500

Basin Characteristics

Parameter
Code

DRNAREA

APRAVPRE

WETLAND

Parameter Description

Area that drains to a point on a stream

Mean April Precipitation

Percentage of Wetlands

http://streamstatsags.cr.usgs.gov/streamstats/

Value

0.06

3.345

Page 1 of 3

Unit

square
miles

inches

percent

11/22/2016



StreamStats 4.0 Page 2 of 3

Parameter
Code Parameter Description Value Unit

CSL10_85 Change in elevation divided by length between points 723 feet per
10 and 85 percent of distance along main channel to mi
basin divide - main channel method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter Value Min Limit Max Limit
Drainage Area 0.06 0.7 1290
Mean April Precipitation 3.345 2.79 6.23
Stream Slope 10 and 85 Method 723 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic Value Unit Prediction Error
2 Year Peak Flood 4.142 ftr3/s --
5 Year Peak Flood 7.666 ftr3/s --
10 Year Peak Flood 10.9 ftr3/s --
25 Year Peak Flood 15.718 ftr3/s --
50 Year Peak Flood 19.906 ftr3/s --
100 Year Peak Flood 25.013 ftr3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/22/2016



StreamStats 4.0 Page 3 of 3

Statistic Value Unit Prediction Error

500 Year Peak Flood 38.501 ftr3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for
streams in New Hampshire: U.S.Geological Survey Scientific Investigations Report
2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/ 11/22/2016
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BV-2 StreamStats Report
Region ID: NH
Workspace ID: NH20161121144353845000
Clicked Point (Latit... 44.87908,-71.24130
Time: 2016-11-21 16:44:52 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.2 square
miles
APRAVPRE Mean April Precipitation 3.846 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 1010 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.2 0.7 1290
Mean April Precipitation 3.846 2.79 6.23
Stream Slope 10 and 85 Method 1010 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 17.328 ftr3/s --
5 Year Peak Flood 32.051 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016



StreamStats 4.0

Page 2 of 2

Statistic Value Unit Prediction Error
10 Year Peak Flood 45.274 ftr3/s --
25 Year Peak Flood 64.273 ftA3/s --
50 Year Peak Flood 80.472 ftA3/s --
100 Year Peak Flood 100 ftA3/s --
500 Year Peak Flood 150 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016



StreamStats 4.0

BV-3 StreamStats
Region ID:
Workspace ID:
Clicked Point (Latit...
Time:

Report

NH
NH20161121142744565000
44.87971,-71.24404
2016-11-21 16:28:10 -0500

Basin Characteristics

Parameter

Code Parameter Description

DRNAREA Area that drains to a point on a stream

APRAVPRE Mean April Precipitation

WETLAND Percentage of Wetlands

CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance a

divide - main channel method not known

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter Value Min
Drainage Area 1.1 0.7
Mean April Precipitation 3.839 2.79
Stream Slope 10 and 85 Method 611 5.43
Percent Wetlands 0 0

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic Value Unit

2 Year Peak Flood 79.817 ftA3/s
5 Year Peak Flood 140 ftA3/s
10 Year Peak Flood 192 ftA3/s
25 Year Peak Flood 264 ftA3/s
50 Year Peak Flood 324 ftr3/s
100 Year Peak Flood 396 ftr3/s

http://streamstatsags.cr.usgs.gov/streamstats/

Value
1.1
3.839
0
long main channel to basin 611
Limit Max Limit
1290
6.23
543
21.8

Prediction Error

Page 1 of 2

Unit

square
miles

inches
percent

feet per mi

11/21/2016



StreamStats 4.0 Page 2 of 2

Value Unit Prediction Error

Statistic
500 Year Peak Flood 570 ftr3/s

Peak-Flow Statistics Citations
Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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CM-01A StreamStats Report

Region ID:

NH

Workspace ID:
NH20161122171140866000

Clicked Point (Latitude, Longitude):
44.73232,-71.26120

Time:

2016-11-22 19:12:41 -0500

Basin Characteristics

Parameter

Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.19 square
miles

APRAVPRE Mean April Precipitation 3.729 inches

WETLAND Percentage of Wetlands 0 percent

http://streamstatsags.cr.usgs.gov/streamstats/ 11/22/2016
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Parameter
Code Parameter Description Value Unit

CSL10_85 Change in elevation divided by length between points 788 feet per
10 and 85 percent of distance along main channel to mi
basin divide - main channel method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter Value Min Limit Max Limit
Drainage Area 0.19 0.7 1290
Mean April Precipitation 3.729 2.79 6.23
Stream Slope 10 and 85 Method 788 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic Value Unit Prediction Error
2 Year Peak Flood 14.969 ftA3/s --
5 Year Peak Flood 27.491 ftr3/s --
10 Year Peak Flood 38.747 ftr3/s --
25 Year Peak Flood 54.999 ftr3/s --
50 Year Peak Flood 68.89 ftr3/s --
100 Year Peak Flood 85.71 ftr3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/22/2016
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Statistic Value Unit Prediction Error

500 Year Peak Flood 129 ftr3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for
streams in New Hampshire: U.S.Geological Survey Scientific Investigations Report
2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/ 11/22/2016






StreamStats 4.0

StreamStats Report
Region ID: NH
Workspace ID: NH20161121131019981000
Clicked Point (Latit... 44.67358,-71.22203
Time: 2016-11-2115:11:14 -0500

Basin Characteristics

Parameter

Code Parameter Description

DRNAREA Area that drains to a point on a stream

APRAVPRE Mean April Precipitation

WETLAND Percentage of Wetlands

CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along

main channel to basin divide - main channel method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter Value Min Limit
Drainage Area 0.98 0.7

Mean April Precipitation 3.144 2.79
Stream Slope 10 and 85 Method 353 5.43
Percent Wetlands 0.55 0

http://streamstatsags.cr.usgs.gov/streamstats/

Page 1 of 2

Value Unit

0.98 square
miles

3.144 inches

0.55 percent

353 feet per
Max Limit
1290
6.23
543
21.8
11/21/2016



StreamStats 4.0

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic

2 Year Peak Flood

5 Year Peak Flood
10 Year Peak Flood
25 Year Peak Flood
50 Year Peak Flood
100 Year Peak Flood

500 Year Peak Flood

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire:

Value

45.879

76.878

104

141

209

302

Unit

ftr3/s
ftr3/s
ftr3/s
ftr3/s
ftr3/s
ftr3/s

ftr3/s

Prediction Error

30.1

U.S.Geological Survey Scientific Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

Page 2 of 2

11/21/2016
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CT-1
Region ID: NH
Workspace ID: NH20161122095740642000
Clicked Point (Latit... 44.71116,-71.27984
Time: 2016-11-22 11:58:44 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.13  square
miles
APRAVPRE Mean April Precipitation 3.491 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 1010 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.13 0.7 1290
Mean April Precipitation 3.491 2.79 6.23
Stream Slope 10 and 85 Method 1010 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 9.918 ftr3/s --
5 Year Peak Flood 18.166 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/22/2016



StreamStats 4.0

Page 2 of 2

Statistic Value Unit Prediction Error
10 Year Peak Flood 25.601 ftr3/s --
25 Year Peak Flood 36.411 ftA3/s --
50 Year Peak Flood 45.667 ftA3/s --
100 Year Peak Flood 56.856 ftA3/s --
500 Year Peak Flood 85.529 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/22/2016



StreamStats 4.0

CT-2

Region ID:
Workspace ID:

Clicked Point (Latit...

Time:

Basin Characteristics

Parameter
Code Parameter Description
DRNAREA Area that drains to a point on a stream

NH
NH20161122084623352000
44.71072,-71.26552
2016-11-22 10:49:55 -0500

APRAVPRE Mean April Precipitation

WETLAND Percentage of Wetlands

CSL10_85 Change in elevation divided by length between points 10 and 85
percent of distance along main channel to basin divide - main channel

method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.

http://streamstatsags.cr.usgs.gov/streamstats/

Page 1 of 2

Unit

square
miles

inches
percent

feet per
mi

11/22/2016



StreamStats 4.0

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter

Drainage Area

Mean April Precipitation
Stream Slope 10 and 85 Method

Percent Wetlands

Value

0.24

3.426

627

Min Limit

0.7

2.79

5.43

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

Page 2 of 2

Max Limit

1290

6.23

543

21.8

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic

2 Year Peak Flood

5 Year Peak Flood
10 Year Peak Flood
25 Year Peak Flood
50 Year Peak Flood
100 Year Peak Flood

500 Year Peak Flood

Peak-Flow Statistics Citations

Value

15.734

28.108

39.126

55.002

68.515

84.815

126

Unit

ftA3/s
ftr3/s
ftA3/s
ftA3/s
ftr3/s
ftA3/s

ftr3/s

Prediction Error

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New

Hampshire: U.S.Geological Survey Scientific Investigations Report 2008-5206, 57 p.
(http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/22/2016
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CT-3
Region ID: NH
Workspace ID: NH20161121134745763000
Clicked Point (Latit... 44.70925,-71.25606
Time: 2016-11-21 15:48:42 -0500

Basin Characteristics

Parameter

Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.2 square
miles

APRAVPRE Mean April Precipitation 3.315 inches

WETLAND Percentage of Wetlands 0 percent

CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance 397 feet per

along main channel to basin divide - main channel method not known mi
General Disclaimers
This watershed has been edited, computed flows may not apply.

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter Value Min Limit Max Limit

Drainage Area 0.2 0.7 1290

Mean April Precipitation 3.315 2.79 6.23

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Parameter Value Min Limit Max Limit
Stream Slope 10 and 85 Method 397 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic Value Unit Prediction Error
2 Year Peak Flood 11.451 ftr3/s --
5 Year Peak Flood 20.354 ftr3/s -
10 Year Peak Flood 28.327 ftr3/s --
25 Year Peak Flood 39.947 ftr3/s --
50 Year Peak Flood 49.905 ftr3/s -
100 Year Peak Flood 61.973 ftr3/s --
500 Year Peak Flood 93.246 ftr3/s -

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire:
U.S.Geological Survey Scientific Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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CZ-1 StreamStats Report
Region ID: NH
Workspace ID: NH20161121092717731000
Clicked Point (Latit... 44.76097,-71.26737
Time: 2016-11-2111:31:50-0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.23  square
miles
APRAVPRE Mean April Precipitation 3.612 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 827 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.23 0.7 1290
Mean April Precipitation 3.612 2.79 6.23
Stream Slope 10 and 85 Method 827 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 17.307 ftr3/s --
5 Year Peak Flood 31.387 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 43.954 ftr3/s --
25 Year Peak Flood 62.002 ftA3/s --
50 Year Peak Flood 77.355 ftA3/s --
100 Year Peak Flood 95.877 ftA3/s --
500 Year Peak Flood 143 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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HK-1 StreamStats Report
Region ID: NH
Workspace ID: NH20161121152010002000
Clicked Point (Latit... 44.81346,-71.20301
Time: 2016-11-2117:21:07 -0500

Basin Characteristics

Parameter

Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.29 square
miles

APRAVPRE Mean April Precipitation 3.15 inches

WETLAND Percentage of Wetlands 2.1995 percent

CSL10_85

Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 693

feet per mi
divide - main channel method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter

Value Min Limit Max Limit
Drainage Area 0.29 0.7 1290
Mean April Precipitation 3.15 2.79 6.23
Stream Slope 10 and 85 Method 693 5.43 543
Percent Wetlands 2.1995 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic Value Unit Prediction Error
2 Year Peak Flood 14.993 ftr3/s -
5 Year Peak Flood 26.143 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 35.935 ftr3/s --
25 Year Peak Flood 49.934 ftA3/s --
50 Year Peak Flood 61.753 ftA3/s --
100 Year Peak Flood 75.9 ftA3/s --
500 Year Peak Flood 112 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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HK-2 StreamStats Report
Region ID: NH
Workspace ID: NH20161129090519470000
Clicked Point (Latit... 44.82090,-71.20692
Time: 2016-11-29 11:08:28 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.48 square
miles
APRAVPRE Mean April Precipitation 3.199 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 514 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.48 0.7 1290
Mean April Precipitation 3.199 2.79 6.23
Stream Slope 10 and 85 Method 514 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 26.477 ftr3/s --
5 Year Peak Flood 45,579 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/29/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 62.275 ftr3/s --
25 Year Peak Flood 85.993 ftA3/s --
50 Year Peak Flood 106 ftA3/s --
100 Year Peak Flood 130 ftA3/s --
500 Year Peak Flood 190 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/29/2016
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HK-3 StreamStats Report
Region ID: NH
Workspace ID: NH20161121145357885000
Clicked Point (Latit... 44.82839,-71.20934
Time: 2016-11-21 16:54:57 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.89 square
miles
APRAVPRE Mean April Precipitation 3.319 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 752 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.89 0.7 1290
Mean April Precipitation 3.319 2.79 6.23
Stream Slope 10 and 85 Method 752 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 54.654 ftr3/s --
5 Year Peak Flood 93.414 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 127 ftr3/s --
25 Year Peak Flood 173 ftA3/s --
50 Year Peak Flood 212 ftA3/s --
100 Year Peak Flood 257 ftA3/s --
500 Year Peak Flood 369 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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HK-5 StreamStats Report
Region ID: NH
Workspace ID: NH20161121145254134000
Clicked Point (Latit... 44.84729,-71.21364
Time: 2016-11-21 16:53:53 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.18 square
miles
APRAVPRE Mean April Precipitation 3.511 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 939 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.18 0.7 1290
Mean April Precipitation 3.511 2.79 6.23
Stream Slope 10 and 85 Method 939 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 13.461 ftr3/s --
5 Year Peak Flood 24.444 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 34.278 ftr3/s --
25 Year Peak Flood 48.469 ftA3/s --
50 Year Peak Flood 60.564 ftA3/s --
100 Year Peak Flood 75.154 ftA3/s --
500 Year Peak Flood 112 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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HK-7.1 StreamStats Report
Region ID: NH
Workspace ID: NH20161129085220535000
Clicked Point (Latit... 44.85511,-71.21153
Time: 2016-11-29 10:54:24 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.07 square
miles
APRAVPRE Mean April Precipitation 3.445 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 987 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.07 0.7 1290
Mean April Precipitation 3.445 2.79 6.23
Stream Slope 10 and 85 Method 987 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 5.348 ftr3/s --
5 Year Peak Flood 9.941 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/29/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 14.139 ftr3/s --
25 Year Peak Flood 20.343 ftA3/s --
50 Year Peak Flood 25.709 ftA3/s --
100 Year Peak Flood 32.233 ftA3/s --
500 Year Peak Flood 49.259 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/29/2016
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HK-07A StreamStats Report
Region ID: NH
Workspace ID: NH20161129074356098000
Clicked Point (Latit... 44.85982,-71.21110
Time: 2016-11-29 09:46:34 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.05 square
miles
APRAVPRE Mean April Precipitation 3.42  inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 1020 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.05 0.7 1290
Mean April Precipitation 3.42 2.79 6.23
Stream Slope 10 and 85 Method 1020 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 3.858 ftr3/s --
5 Year Peak Flood 7.231 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/29/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 10.337 ftr3/s --
25 Year Peak Flood 14.963 ftA3/s --
50 Year Peak Flood 18.984 ftA3/s --
100 Year Peak Flood 23.888 ftA3/s --
500 Year Peak Flood 36.795 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/29/2016
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HK-08 StreamStats Report

Region ID:
NH

Workspace ID:

NH20161129181224097000
Clicked Point (Latitude, Longitude):
44.86872,-71.21531

Time:

2016-11-29 20:13:26 -0500

Basin Characteristics

Parameter
Code

DRNAREA

APRAVPRE

WETLAND

Parameter Description

Area that drains to a point on a stream

Mean April Precipitation

Percentage of Wetlands

http://streamstatsags.cr.usgs.gov/streamstats/

Page 1 of 3

Value Unit

0.32 square

miles
3.397 inches
0 percent
11/29/2016
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Parameter
Code Parameter Description Value Unit

CSL10_85 Change in elevation divided by length between points 563 feet per
10 and 85 percent of distance along main channel to mi
basin divide - main channel method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter Value Min Limit Max Limit
Drainage Area 0.32 0.7 1290
Mean April Precipitation 3.397 2.79 6.23
Stream Slope 10 and 85 Method 563 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic Value Unit Prediction Error
2 Year Peak Flood 20.017 ftA3/s --
5 Year Peak Flood 35.37 ftr3/s --
10 Year Peak Flood 48.954 ftr3/s --
25 Year Peak Flood 68.412 ftr3/s --
50 Year Peak Flood 84.909 ftr3/s --
100 Year Peak Flood 105 ftr3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/29/2016
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Statistic Value Unit Prediction Error

500 Year Peak Flood 155 ftr3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for
streams in New Hampshire: U.S.Geological Survey Scientific Investigations Report
2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/ 11/29/2016
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HK-9 StreamStats Report

Region ID: NH
Workspace ID: NH20161121140926393000
Clicked Point (Latit... 44.87378,-71.21110
Time: 2016-11-2116:10:24 -0500

Includes Flow from HK-8

Basin Characteristics

Page 1 of 2

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 2.36  square
miles
APRAVPRE Mean April Precipitation 3.539 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 577 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 2.36 0.7 1290
Mean April Precipitation 3.539 2.79 6.23
Stream Slope 10 and 85 Method 577 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic Value Unit

http://streamstatsags.cr.usgs.gov/streamstats/

Prediction Error

11/21/2016
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Statistic Value Unit Prediction Error
2 Year Peak Flood 145 ftr3/s --
5 Year Peak Flood 244 ftr3/s --
10 Year Peak Flood 328 ftr3/s --
25 Year Peak Flood 442 ftA3/s --
50 Year Peak Flood 535 ftr3/s --
100 Year Peak Flood 646 ftA3/s --
500 Year Peak Flood 909 ftr3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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HK-11
Region ID:
Workspace ID:
Clicked Point (Latit...
Time:

Basin Characteristics

NH
NH20161122120615540000
44.87971,-71.21106
2016-11-22 14:12:35 -0500

Parameter
Code Parameter Description Value
DRNAREA Area that drains to a point on a stream 0.17
APRAVPRE Mean April Precipitation 3.295
WETLAND Percentage of Wetlands 0
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main 1440
channel to basin divide - main channel method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.17 0.7 1290
Mean April Precipitation 3.295 2.79 6.23
Stream Slope 10 and 85 Method 1440 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

http://streamstatsags.cr.usgs.gov/streamstats/

Page 1 of 2

Unit

square
miles

inches
percent

feet per
mi
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One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic

2 Year Peak Flood

5 Year Peak Flood
10 Year Peak Flood
25 Year Peak Flood
50 Year Peak Flood
100 Year Peak Flood

500 Year Peak Flood

Peak-Flow Statistics Citations

Value

12.647

22.73

31.702

44.603

55.539

68.643

102

Unit

ftr3/s
ftr3/s
ftr3/s
ftr3/s
ftr3/s
ftr3/s

ftr3/s

Prediction Error

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological
Survey Scientific Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/22/2016
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HK-12 StreamStats Report
Region ID: NH
Workspace ID: NH20161121132432853000
Clicked Point (Latit... 44.89066,-71.22207
Time: 2016-11-21 15:25:31-0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.16 square
miles
APRAVPRE Mean April Precipitation 3.332 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 932 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.16 0.7 1290
Mean April Precipitation 3.332 2.79 6.23
Stream Slope 10 and 85 Method 932 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 11.1 ftr3/s --
5 Year Peak Flood 19.983 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 27.931 ftr3/s --
25 Year Peak Flood 39.444 ftA3/s --
50 Year Peak Flood 49.261 ftA3/s --
100 Year Peak Flood 61.089 ftA3/s --
500 Year Peak Flood 91.299 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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HK-13 StreamStat
Region ID:
Workspace ID:
Clicked Point (Latit...
Time:

s Report

NH
NH20161121125944050000
44.89233,-71.22162
2016-11-21 15:00:07 -0500

Basin Characteristics

Parameter

Code Parameter Description

DRNAREA Area that drains to a point on a stream

APRAVPRE Mean April Precipitation

WETLAND Percentage of Wetlands

CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance a

divide - main channel method not known

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter Value Min
Drainage Area 0.52 0.7
Mean April Precipitation 3.366 2.79
Stream Slope 10 and 85 Method 701 5.43
Percent Wetlands 0 0

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic Value Unit

2 Year Peak Flood 32.881 ftA3/s
5 Year Peak Flood 57.243 ftA3/s
10 Year Peak Flood 78.504 ftA3/s
25 Year Peak Flood 108 ftA3/s
50 Year Peak Flood 134 ftr3/s
100 Year Peak Flood 164 ftr3/s

http://streamstatsags.cr.usgs.gov/streamstats/

Value
0.52
3.366
0
long main channel to basin 701
Limit Max Limit
1290
6.23
543
21.8

Prediction Error

Page 1 of 2

Unit

square
miles

inches
percent

feet per mi
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Value Unit Prediction Error

Statistic
500 Year Peak Flood 238 ftr3/s

Peak-Flow Statistics Citations
Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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MP-1 StreamStats Report
Region ID: NH
Workspace ID: NH20161121125249372000
Clicked Point (Latit... 44.71728,-71.19042
Time: 2016-11-21 14:53:47 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.23  square
miles
APRAVPRE Mean April Precipitation 3.161 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 527 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.23 0.7 1290
Mean April Precipitation 3.161 2.79 6.23
Stream Slope 10 and 85 Method 527 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 12.919 ftr3/s --
5 Year Peak Flood 22.659 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 31.312 ftr3/s --
25 Year Peak Flood 43.837 ftA3/s --
50 Year Peak Flood 54.499 ftA3/s --
100 Year Peak Flood 67.341 ftA3/s --
500 Year Peak Flood 100 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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MP-1A StreamStats Report
Region ID: NH
Workspace ID: NH20161121113126612000
Clicked Point (Latit... 44.72140,-71.20038
Time: 2016-11-2113:32:23-0500

Basin Characteristics

Parameter

Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 0.61 square
miles

APRAVPRE Mean April Precipitation 3.2 inches

WETLAND Percentage of Wetlands 0 percent

CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 502 feet per mi

divide - main channel method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter

Value Min Limit Max Limit
Drainage Area 0.61 0.7 1290
Mean April Precipitation 3.2 2.79 6.23
Stream Slope 10 and 85 Method 502 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic

Value Unit Prediction Error
2 Year Peak Flood 33.166 ftr3/s --
5 Year Peak Flood 56.693 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 77.148 ftr3/s --
25 Year Peak Flood 106 ftA3/s --
50 Year Peak Flood 130 ftA3/s --
100 Year Peak Flood 159 ftA3/s --
500 Year Peak Flood 231 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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MP-2 StreamStats Report
Region ID: NH
Workspace ID: NH20161121130306928000
Clicked Point (Latit... 44.72899,-71.21091
Time: 2016-11-21 15:04:03 -0500

Basin Characteristics

Page 1 of 2

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.24 square
miles
APRAVPRE Mean April Precipitation 3.227 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 453 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.24 0.7 1290
Mean April Precipitation 3.227 2.79 6.23
Stream Slope 10 and 85 Method 453 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic

Value Unit Prediction Error
2 Year Peak Flood 13.456 ftr3/s --
5 Year Peak Flood 23.663 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 32.743 ftr3/s --
25 Year Peak Flood 45.896 ftA3/s --
50 Year Peak Flood 57.11 ftA3/s --
100 Year Peak Flood 70.642 ftA3/s --
500 Year Peak Flood 105 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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StreamStats Report
Region ID: NH
Workspace ID:  NH20161102084940880000
Clicked Point (Latit... 44.73393,-71.21664
Time: 2016-11-02 10:52:48 -0400

Basin Characteristics

Parameter

Code Parameter Description

DRNAREA Area that drains to a point on a stream

APRAVPRE Mean April Precipitation

WETLAND Percentage of Wetlands

CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main

channel to basin divide - main channel method not known

General Disclaimers

This watershed has been edited, computed flows may not apply.

Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]

Parameter Value Min Limit
Drainage Area 1.53 0.7

Mean April Precipitation 3.346 2.79
Stream Slope 10 and 85 Method 161 5.43
Percent Wetlands 7.8509 0

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error

2 Year Peak Flood 43.526 ftA3/s 30.1

http://streamstatsags.cr.usgs.gov/streamstats/
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Statistic Value Unit Prediction Error
5 Year Peak Flood 72.695 ftA3/s 31.1
10 Year Peak Flood 97.471 ftA3/s 32.3
25 Year Peak Flood 132 ftA3/s 34.3
50 Year Peak Flood 160 ftA3/s 36.4
100 Year Peak Flood 195 ftA3/s 38.6
500 Year Peak Flood 279 ftA3/s 44.1

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey

Scientific Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/2/2016
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MP-4 StreamStats Report
Region ID: NH
Workspace ID: NH20161121131154217000
Clicked Point (Latit... 44.74021,-71.23097
Time: 2016-11-21 15:12:52-0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.33  square
miles
APRAVPRE Mean April Precipitation 3.325 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 373 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.33 0.7 1290
Mean April Precipitation 3.325 2.79 6.23
Stream Slope 10 and 85 Method 373 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 18.348 ftr3/s --
5 Year Peak Flood 32.154 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 44,384 ftr3/s --
25 Year Peak Flood 61.996 ftA3/s --
50 Year Peak Flood 76.976 ftA3/s --
100 Year Peak Flood 95.058 ftA3/s --
500 Year Peak Flood 141 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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MP-5 StreamStats Report
Region ID: NH
Workspace ID: NH20161121134752310000
Clicked Point (Latit... 44.74405,-71.23363
Time: 2016-11-21 15:48:48 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.09 square
miles
APRAVPRE Mean April Precipitation 3.32 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 737 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.09 0.7 1290
Mean April Precipitation 3.32 2.79 6.23
Stream Slope 10 and 85 Method 737 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 6.063 ftr3/s --
5 Year Peak Flood 11.074 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 15.625 ftr3/s --
25 Year Peak Flood 22.336 ftA3/s --
50 Year Peak Flood 28.127 ftA3/s --
100 Year Peak Flood 35.158 ftA3/s --
500 Year Peak Flood 53.516 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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MP-6 StreamStats Report
Region ID: NH
Workspace ID: NH20161121140003931000
Clicked Point (Latit... 44.74818,-71.23703
Time: 2016-11-2116:01:01-0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.13  square
miles
APRAVPRE Mean April Precipitation 3.352 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 890 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.13 0.7 1290
Mean April Precipitation 3.352 2.79 6.23
Stream Slope 10 and 85 Method 890 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 9.093 ftr3/s --
5 Year Peak Flood 16.487 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 23.141 ftr3/s --
25 Year Peak Flood 32.835 ftA3/s --
50 Year Peak Flood 41.136 ftA3/s --
100 Year Peak Flood 51.163 ftA3/s --
500 Year Peak Flood 76.955 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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MP-7 StreamStats Report
Region ID: NH
Workspace ID: NH20161121143235632000
Clicked Point (Latit... 44.75516,-71.24265
Time: 2016-11-21 16:33:34-0500

Basin Characteristics

Page 1 of 2

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.14 square
miles
APRAVPRE Mean April Precipitation 3.389 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 886 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.14 0.7 1290
Mean April Precipitation 3.389 2.79 6.23
Stream Slope 10 and 85 Method 886 5.43 543
Percent Wetlands 0 0 21.8

Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors

Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]

Statistic

Value Unit Prediction Error
2 Year Peak Flood 9.915 ftr3/s --
5 Year Peak Flood 17.984 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 25.237 ftr3/s --
25 Year Peak Flood 35.785 ftA3/s --
50 Year Peak Flood 44,809 ftA3/s --
100 Year Peak Flood 55.708 ftA3/s --
500 Year Peak Flood 83.681 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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MP-8 StreamStats Report
Region ID: NH
Workspace ID: NH20161121144154359000
Clicked Point (Latit... 44.75723,-71.24533
Time: 2016-11-21 16:42:53 -0500

Basin Characteristics

Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 0.14 square
miles
APRAVPRE Mean April Precipitation 3.41 inches
WETLAND Percentage of Wetlands 0 percent
CSL10_85 Change in elevation divided by length between points 10 and 85 percent of distance along main channel to basin 824 feet per mi
divide - main channel method not known
General Disclaimers
This watershed has been edited, computed flows may not apply.
Peak-Flow Statistics Parameters [100.00 Percent Peak Flow Statewide SIR2008 5206]
Parameter Value Min Limit Max Limit
Drainage Area 0.14 0.7 1290
Mean April Precipitation 3.41 2.79 6.23
Stream Slope 10 and 85 Method 824 5.43 543
Percent Wetlands 0 0 21.8
Peak-Flow Statistics Disclaimers [100.00 Percent Peak Flow Statewide SIR2008 5206]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors
Peak-Flow Statistics Flow Report [100.00 Percent Peak Flow Statewide SIR2008 5206]
Statistic Value Unit Prediction Error
2 Year Peak Flood 9.86 ftr3/s --
5 Year Peak Flood 17.901 ftA3/s --

http://streamstatsags.cr.usgs.gov/streamstats/ 11/21/2016
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Statistic Value Unit Prediction Error
10 Year Peak Flood 25.136 ftr3/s --
25 Year Peak Flood 35.668 ftA3/s --
50 Year Peak Flood 44,686 ftA3/s --
100 Year Peak Flood 55.589 ftA3/s --
500 Year Peak Flood 83.619 ftA3/s --

Peak-Flow Statistics Citations

Olson, S.A., 2009, Estimation of flood discharges at selected recurrence intervals for streams in New Hampshire: U.S.Geological Survey Scientific

Investigations Report 2008-5206, 57 p. (http://pubs.usgs.gov/sir/2008/5206/)

http://streamstatsags.cr.usgs.gov/streamstats/

11/21/2016
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Culvert Calculator Report
BV-01 (Proposed)

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 2,061.20 ft Headwater Depth/Height 1.46

Computed Headwater Elevation 2,059.72 ft Discharge 19.90 cfs

Inlet Control HW Elev. 2,059.68 ft Tailwater Elevation 0.00 ft

Outlet Control HW Elev. 2,059.72 ft Control Type Outlet Control

Grades

Upstream Invert 2,056.80 ft Downstream Invert 2,056.30 ft

Length 28.00 ft Constructed Slope 0.017857 ft/ft

Hydraulic Profile

Profile M2 Depth, Downstream 1.60 ft

Slope Type Mild Normal Depth N/A ft

Flow Regime Subcritical Critical Depth 1.60 ft

Velocity Downstream 7.37 ftls Critical Slope 0.027519 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.024

Section Material CMP Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2,059.72 ft Upstream Velocity Head 0.63 ft

Ke 0.50 Entrance Loss 0.31 ft

Inlet Control Properties

Inlet Control HW Elev. 2,059.68 ft Flow Control N/A

Inlet Type Headwall Area Full 3.1 ft2

K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Project Engineer: adminet

...\tech\culvert master\npt north culverts.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]

12/12/16 02:39:55 PM© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1



Solve For: Headwater Elevation

Culvert Calculator Report
BV-02 (Proposed)

Culvert Summary

Allowable HW Elevation 2,015.60 ft Headwater Depth/Height 1.26
Computed Headwater Elevation 2,015.33 ft Discharge 80.50 cfs
Inlet Control HW Elev. 2,014.90 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 2,015.33 ft Control Type Entrance Control
Grades

Upstream Invert 2,010.30 ft Downstream Invert 2,008.70 ft
Length 28.00 ft Constructed Slope 0.057143 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.99 ft
Slope Type Steep Normal Depth 1.84 ft
Flow Regime Supercritical Critical Depth 2.72 ft
Velocity Downstream 12.92 ft/s Critical Slope 0.016527 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 4.00 ft
Section Size 48 inch Rise 4.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2,015.33 ft Upstream Velocity Head 1.22 ft
Ke 0.90 Entrance Loss 1.10 ft
Inlet Control Properties

Inlet Control HW Elev. 2,014.90 ft Flow Control N/A
Inlet Type Projecting Area Full 12.6 ftz
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

...\tech\culvert master\npt north culverts.cvm

12/12/16 02:39:55 PM© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666

Page 2



Culvert Calculator Report
BV-03 (Proposed)

Comments: Lane structural plate arch A-S-117 (21' x 6.33") buried 10 inches to provide 20' clear span and 5.47' rise to provide 3.3' cover (2.5' cover is the

minimum)

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 2,040.46 ft Headwater Depth/Height 0.80
Computed Headwater Elevation 2,036.37 ft Discharge 396.00 cfs
Inlet Control HW Elev. 2,035.84 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 2,036.37 ft Control Type Entrance Control
Grades

Upstream Invert 2,032.00 ft Downstream Invert 2,031.00 ft
Length 35.00 ft Constructed Slope 0.028571 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.96 ft
Slope Type Steep Normal Depth 1.94 ft
Flow Regime Supercritical Critical Depth 2.37 ft
Velocity Downstream 10.99 ft/s Critical Slope 0.016579 ft/ft
Section

Section Shape Arch Mannings Coefficient 0.028
Se&tieal latefiRiminum 5x1 and 3x1 Corrugations Span 21.00 ft
Section Size A-S-117 (21' x 6.33' buried 10) Rise 5.48 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2,036.37 ft Upstream Velocity Head 1.33 ft
Ke 0.50 Entrance Loss 0.67 ft
Inlet Control Properties

Inlet Control HW Elev. 2,035.84 ft Flow Control N/A
Inlet Type 90° headwall Area Full 77.2 ft2
K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

...\tech\culvert master\npt north culverts.cvm

12/12/16 02:39:55 PM© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666

Page 3



Solve For: Headwater Elevation

Culvert Calculator Report
HK-01 (Proposed)

Culvert Summary

Allowable HW Elevation 1,509.22 ft Headwater Depth/Height 1.19
Computed Headwater Elevation 1,508.86 ft Discharge 61.80 cfs
Inlet Control HW Elev. 1,508.57 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,508.86 ft Control Type Entrance Control
Grades

Upstream Invert 1,504.70 ft Downstream Invert 1,503.70 ft
Length 33.00 ft Constructed Slope 0.030303 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 2.09 ft
Slope Type Steep Normal Depth 2.06 ft
Flow Regime Supercritical Critical Depth 2.46 ft
Velocity Downstream 10.30 ft/s Critical Slope 0.018075 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.50 ft
Section Size 42 inch Rise 3.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,508.86 ft Upstream Velocity Head 1.13 ft
Ke 0.50 Entrance Loss 0.57 ft
Inlet Control Properties

Inlet Control HW Elev. 1,508.57 ft Flow Control N/A
Inlet Type Headwall Area Full 9.6 ft?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

...\tech\culvert master\npt north culverts.cvm

12/12/16 02:39:55 PM© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Calculator Report
HK-02 (Proposed)

Comments: Cross-Sectional Area was reduced from 8.9 SF to 8.09 SF to account for 4" burial of pipe.

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,591.98 ft Headwater Depth/Height 4.21
Computed Headwater Elevation 1,591.67 ft Discharge 130.00 cfs
Inlet Control HW Elev. 1,591.67 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,590.04 ft Control Type Inlet Control
Grades

Upstream Invert 1,580.10 ft Downstream Invert 1,577.70 ft
Length 34.00 ft Constructed Slope 0.070588 ft/ft
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 2.64 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 2.64 ft
Velocity Downstream 14.72 ft/s Critical Slope 0.087772 ft/ft
Section

Section Shape Arch Mannings Coefficient 0.028
Se&tieal iiatefiRiminum 5x1 and 3x1 Corrugations Span 4.08 ft
Section Size 49 x 33 inch buried (Modified) Rise 2.75 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,590.04 ft Upstream Velocity Head 4.01 ft
Ke 0.50 Entrance Loss 2.00 ft
Inlet Control Properties

Inlet Control HW Elev. 1,591.67 ft Flow Control N/A
Inlet Type 90° headwall Area Full 8.1 ft2
K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Project Engineer: adminet
...\tech\culvert master\npt north culverts.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]
12/12/16 02:39:56 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 5



Culvert Calculator Report
HK-03 (Proposed)

Comments: Cross-Sectional Area was reduced from 19.4 SF to 18.6 SF to account for 4" burial of pipe.

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,712.49 ft Headwater Depth/Height 2.27
Computed Headwater Elevation 1,710.91 ft Discharge 257.00 cfs
Inlet Control HW Elev. 1,710.91 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,709.29 ft Control Type Inlet Control
Grades

Upstream Invert 1,700.70 ft Downstream Invert 1,698.20 ft
Length 41.00 ft Constructed Slope 0.060976 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 3.34 ft
Slope Type Steep Normal Depth 3.20 ft
Flow Regime Supercritical Critical Depth 4.04 ft
Velocity Downstream 16.36 ft/s Critical Slope 0.041463 ft/ft
Section

Section Shape Arch Mannings Coefficient 0.028
Se&tieal iiatefiRiminum 5x1 and 3x1 Corrugations Span 5.42 ft
Section Size 66 x 51 inch Buried (Modified) Rise 4.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,709.29 ft Upstream Velocity Head 3.03 ft
Ke 0.50 Entrance Loss 1.52 ft
Inlet Control Properties

Inlet Control HW Elev. 1,710.91 ft Flow Control N/A
Inlet Type 90° headwall Area Full 18.6 ft?
K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

...\tech\culvert master\npt north culverts.cvm

12/12/16 02:39:56 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: adminet

CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666 Page 6



Solve For: Headwater Elevation

Culvert Calculator Report
HK-05 (Proposed)

Culvert Summary

Allowable HW Elevation 2,098.06 ft Headwater Depth/Height 1.59
Computed Headwater Elevation 2,096.28 ft Discharge 60.60 cfs
Inlet Control HW Elev. 2,096.28 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 2,096.15 ft Control Type Inlet Control
Grades
Upstream Invert 2,091.50 ft Downstream Invert 2,090.00 ft
Length 29.00 ft Constructed Slope 0.051724 ft/ft
Hydraulic Profile
Profile S2 Depth, Downstream 2.00 ft
Slope Type Steep Normal Depth 1.92 ft
Flow Regime Supercritical Critical Depth 251 ft
Velocity Downstream 12.13 ft/s Critical Slope 0.027119 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 2,096.15 ft Upstream Velocity Head 1.43 ft
Ke 0.50 Entrance Loss 0.71 ft
Inlet Control Properties
Inlet Control HW Elev. 2,096.28 ft Flow Control N/A
Inlet Type Headwall Area Full 7.1 ft2
K 0.00780 HDS 5 Chart 2
M 2.00000 HDS 5 Scale 1
C 0.03790 Equation Form 1
Y 0.69000

...\tech\culvert master\npt north culverts.cvm VHB Inc.

Project Engineer: adminet

CulvertMaster v3.3 [03.03.00.04]
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Solve For: Headwater Elevation

Culvert Calculator Report
HK-07.1 (Proposed)

Culvert Summary

Allowable HW Elevation 2,206.07 ft Headwater Depth/Height 3.11
Computed Headwater Elevation 2,206.05 ft Discharge 25.70 cfs
Inlet Control HW Elev. 2,206.05 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 2,205.01 ft Control Type Inlet Control
Grades
Upstream Invert 2,200.60 ft Downstream Invert 2,196.91 ft
Length 37.00 ft Constructed Slope 0.099730 ft/ft
Hydraulic Profile
Profile S2 Depth, Downstream 1.37 ft
Slope Type Steep Normal Depth 1.36 ft
Flow Regime Supercritical Critical Depth 1.69 ft
Velocity Downstream 12.68 ft/s Critical Slope 0.078380 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.75 ft
Section Size 21inch Rise 1.75 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 2,205.01 ft Upstream Velocity Head 1.82 ft
Ke 0.50 Entrance Loss 0.91 ft
Inlet Control Properties
Inlet Control HW Elev. 2,206.05 ft Flow Control N/A
Inlet Type Headwall Area Full 2.4 ft2
K 0.00780 HDS 5 Chart 2
M 2.00000 HDS 5 Scale 1
C 0.03790 Equation Form 1
Y 0.69000

...\tech\culvert master\npt north culverts.cvm VHB Inc.

Project Engineer: adminet

CulvertMaster v3.3 [03.03.00.04]

12/12/16 02:39:56 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 8



Solve For: Headwater Elevation

Culvert Calculator Report
HK-07A (Existing)

Culvert Summary

Allowable HW Elevation 2,163.39 ft Headwater Depth/Height 0.74
Computed Headwater Elevation 2,161.11 ft Discharge 19.00 cfs
Inlet Control HW Elev. 2,160.77 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 2,161.11 ft Control Type Entrance Control
Grades

Upstream Invert 2,158.90 ft Downstream Invert 2,156.20 ft
Length 32.00 ft Constructed Slope 0.084375 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 0.88 ft
Slope Type Steep Normal Depth 0.86 ft
Flow Regime Supercritical Critical Depth 1.40 ft
Velocity Downstream 11.07 ft/s Critical Slope 0.014124 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 2,161.11 ft Upstream Velocity Head 0.54 ft
Ke 0.50 Entrance Loss 0.27 ft
Inlet Control Properties

Inlet Control HW Elev. 2,160.77 ft Flow Control N/A
Inlet Type Headwall Area Full 7.1 ft2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

...\tech\culvert master\npt north culverts.cvm

12/12/16 02:39:56 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666

Page 9



Solve For: Headwater Elevation

Culvert Calculator Report
HK-08 (Proposed)

Culvert Summary

Allowable HW Elevation 1,922.29 ft Headwater Depth/Height 1.78
Computed Headwater Elevation 1,922.24 ft Discharge 105.00 cfs
Inlet Control HW Elev. 1,922.24 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,921.52 ft Control Type Inlet Control
Grades

Upstream Invert 1,916.40 ft Downstream Invert 1,915.80 ft
Length 30.00 ft Constructed Slope 0.020000 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 2.62 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 2.62 ft
Velocity Downstream 10.25 ft/s Critical Slope 0.031158 ft/ft
Section

Section Shape Arch Mannings Coefficient 0.028
Se&tieal latefiRiminum 5x1 and 3x1 Corrugations Span 4.42 ft
Section Size 53 x 41 inch buried (Modified) Rise 3.28 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,921.52 ft Upstream Velocity Head 1.27 ft
Ke 0.50 Entrance Loss 0.63 ft
Inlet Control Properties

Inlet Control HW Elev. 1,922.24 ft Flow Control N/A
Inlet Type 90° headwall Area Full 10.8 ft?
K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

...\tech\culvert master\npt north culverts.cvm
12/12/16 02:39:56 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

+1-203-755-1666

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]
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Solve For: Headwater Elevation

Culvert Calculator Report
HK-09 (Proposed)

Culvert Summary

Allowable HW Elevation 1,652.87 ft Headwater Depth/Height 0.96
Computed Headwater Elevation 1,650.58 ft Discharge 646.00 cfs
Inlet Control HW Elev. 1,649.86 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,650.58 ft Control Type Entrance Control
Grades

Upstream Invert 1,645.40 ft Downstream Invert 1,643.20 ft
Length 32.00 ft Constructed Slope 0.068750 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.79 ft
Slope Type Steep Normal Depth 1.64 ft
Flow Regime Supercritical Critical Depth 2.75 ft
Velocity Downstream 14.97 ft/s Critical Slope 0.017244 ft/ft
Section

Section Shape Arch Mannings Coefficient 0.028
Se&tieal latefiRiminum 5x1 and 3x1 Corrugations Span 26.58 ft
Section Size BC-A-88 (26'-7 x 5'-5) Rise 5.42 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,650.58 ft Upstream Velocity Head 1.63 ft
Ke 0.50 Entrance Loss 0.81 ft
Inlet Control Properties

Inlet Control HW Elev. 1,649.86 ft Flow Control N/A
Inlet Type 90° headwall Area Full 111.6 ftz
K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

...\tech\culvert master\npt north culverts.cvm
12/12/16 02:39:56 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

+1-203-755-1666

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]
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Solve For: Headwater Elevation

Culvert Calculator Report
HK-11 (Proposed)

Culvert Summary

Allowable HW Elevation 1,621.52 ft Headwater Depth/Height 1.11
Computed Headwater Elevation 1,620.98 ft Discharge 55.50 cfs
Inlet Control HW Elev. 1,620.69 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,620.98 ft Control Type Entrance Control
Grades

Upstream Invert 1,617.10 ft Downstream Invert 1,616.50 ft
Length 29.00 ft Constructed Slope 0.020690 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 2.17 ft
Slope Type Steep Normal Depth 2.17 ft
Flow Regime Supercritical Critical Depth 2.33 ft
Velocity Downstream 8.84 ft/s Critical Slope 0.016896 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.50 ft
Section Size 42 inch Rise 3.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,620.98 ft Upstream Velocity Head 1.03 ft
Ke 0.50 Entrance Loss 0.52 ft
Inlet Control Properties

Inlet Control HW Elev. 1,620.69 ft Flow Control N/A
Inlet Type Headwall Area Full 9.6 ft?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

...\tech\culvert master\npt north culverts.cvm

12/12/16 02:39:56 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Solve For: Headwater Elevation

Culvert Calculator Report
HK-12 (Proposed)

Culvert Summary

Allowable HW Elevation 1,623.85 ft Headwater Depth/Height 1.33
Computed Headwater Elevation 1,623.78 ft Discharge 49.30 cfs
Inlet Control HW Elev. 1,623.63 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,623.78 ft Control Type Entrance Control
Grades

Upstream Invert 1,619.80 ft Downstream Invert 1,618.00 ft
Length 32.00 ft Constructed Slope 0.056250 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.70 ft
Slope Type Steep Normal Depth 1.63 ft
Flow Regime Supercritical Critical Depth 2.29 ft
Velocity Downstream 11.95 ft/s Critical Slope 0.021598 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch (Modified) Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,623.78 ft Upstream Velocity Head 1.13 ft
Ke 0.50 Entrance Loss 0.57 ft
Inlet Control Properties

Inlet Control HW Elev. 1,623.63 ft Flow Control N/A
Inlet Type Headwall Area Full 7.1 ft2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

...\tech\culvert master\npt north culverts.cvm

12/12/16 02:39:56 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Solve For: Headwater Elevation

Culvert Calculator Report

HK-13 (Proposed)

Culvert Summary

Allowable HW Elevation 1,667.33 ft Headwater Depth/Height 1.36
Computed Headwater Elevation 1,667.26 ft Discharge 164.00 cfs
Inlet Control HW Elev. 1,666.97 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,667.26 ft Control Type Entrance Control
Grades

Upstream Invert 1,662.50 ft Downstream Invert 1,662.20 ft
Length 28.00 ft Constructed Slope 0.010714 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 2.13 ft
Slope Type Steep Normal Depth 1.78 ft
Flow Regime Supercritical Critical Depth 2.57 ft
Velocity Downstream 11.00 ft/s Critical Slope 0.003748 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size 7 x 3.5 ft (7 x 4 - buried 6 inches) Rise 3.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,667.26 ft Upstream Velocity Head 1.29 ft
Ke 0.70 Entrance Loss 0.90 ft
Inlet Control Properties

Inlet Control HW Elev. 1,666.97 ft Flow Control N/A
Inlet Type 0° wingwall flares Area Full 245 ft2
K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000

...\tech\culvert master\npt north culverts.cvm
12/12/16 02:39:56 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: adminet
CulvertMaster v3.3 [03.03.00.04]
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Solve For: Headwater Elevation

Culvert Calculator Report

CM-1A (Proposed)

Culvert Summary

Allowable HW Elevation 1,957.20 ft Headwater Depth/Height 1.60
Computed Headwater Elevation 1,957.10 ft Discharge 68.90 cfs
Inlet Control HW Elev. 1,957.10 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,957.06 ft Control Type Inlet Control
Grades

Upstream Invert 1,953.90 ft Downstream Invert 1,953.60 ft
Length 26.00 ft Constructed Slope 0.011538 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.46 ft
Slope Type Steep Normal Depth 1.26 ft
Flow Regime Supercritical Critical Depth 1.81 ft
Velocity Downstream 9.44 ft/s Critical Slope 0.004176 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 5.00 ft
Section Size 5x2ft Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,957.06 ft Upstream Velocity Head 0.90 ft
Ke 0.50 Entrance Loss 0.45 ft
Inlet Control Properties

Inlet Control HW Elev. 1,957.10 ft Flow Control N/A
Inlet Type 45° non-offset wingwall flares Area Full 10.0 ftz
K 0.49700 HDS 5 Chart 12

M 0.66700 HDS 5 Scale 1

C 0.03390 Equation Form 2

Y 0.80300

Title: NPT Culvert Improvements
...\tech\culvert master\npt south.cvm
12/12/16 02:44:23 PMO© Bentley Systems, Inc.

VHB Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: M. Verostick
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Analysis Report
CM-5 (Proposed)

Analysis Component

Storm Event Design Discharge 209.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 209.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation N/A ft

Name Description Discharge HW Elev. Velocity
Culvert-3 1-24 inch Circular 13.29 cfs 1,186.58 ft 6.47 ft/s
Culvert-1 2-7 x 3 ft (Modified) Box 195.66 cfs 1,186.58 ft 10.59 ft/s
Weir Not Considered N/A N/A N/A
Total = e 208.95 cfs 1,186.58 ft N/A

Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]
12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 2



Component:Culvert-3

Culvert Analysis Report
CM-5 (Proposed)

Culvert Summary

Computed Headwater Elevation 1,186.57 ft Discharge 13.29 cfs
Inlet Control HW Elev. 1,186.40 ft Tailwater Elevation N/A ft
Outlet Control HW Elev. 1,186.57 ft Control Type Entrance Control
Headwater Depth/Height 1.09

Grades

Upstream Invert 1,184.40 ft Downstream Invert 1,183.70 ft
Length 30.00 ft Constructed Slope 0.023333 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.24 ft
Slope Type Steep Normal Depth 1.24 ft
Flow Regime Supercritical Critical Depth 1.31 ft
Velocity Downstream 6.47 ft/s Critical Slope 0.020014 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,186.57 ft Upstream Velocity Head 0.57 ft
Ke 0.50 Entrance Loss 0.29 ft
Inlet Control Properties

Inlet Control HW Elev. 1,186.40 ft Flow Control N/A
Inlet Type Headwall Area Full 3.1 ft2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]
12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 3



Culvert Analysis Report
CM-5 (Proposed)

Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 1,186.57 ft Discharge 195.66 cfs
Inlet Control HW Elev. 1,186.30 ft Tailwater Elevation N/A ft
Outlet Control HW Elev. 1,186.57 ft Control Type Entrance Control
Headwater Depth/Height 1.27

Grades

Upstream Invert 1,183.20 ft Downstream Invert 1,182.70 ft
Length 25.00 ft Constructed Slope 0.020000 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.32 ft
Slope Type Steep Normal Depth 1.01 ft
Flow Regime Supercritical Critical Depth 1.82 ft
Velocity Downstream 10.59 ft/s Critical Slope 0.003526 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size 7 x 3 ft (Modified) Rise 2.67 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,186.57 ft Upstream Velocity Head 0.91 ft
Ke 0.70 Entrance Loss 0.64 ft
Inlet Control Properties

Inlet Control HW Elev. 1,186.30 ft Flow Control N/A
Inlet Type 0° wingwall flares Area Full 37.3 ft2
K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 3

C 0.04230 Equation Form 1

Y 0.82000

Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]
12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 4



Solve For: Headwater Elevation

Culvert Calculator Report
CT-01 (Proposed)

Culvert Summary

Allowable HW Elevation 1,645.40 ft Headwater Depth/Height 1.26
Computed Headwater Elevation 1,645.09 ft Discharge 46.00 cfs
Inlet Control HW Elev. 1,644.98 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,645.09 ft Control Type Entrance Control
Grades

Upstream Invert 1,641.30 ft Downstream Invert 1,640.80 ft
Length 26.00 ft Constructed Slope 0.019231 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.76 ft
Slope Type Steep Normal Depth 1.50 ft
Flow Regime Supercritical Critical Depth 2.21 ft
Velocity Downstream 10.65 ft/s Critical Slope 0.005971 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,645.09 ft Upstream Velocity Head 1.06 ft
Ke 0.50 Entrance Loss 0.53 ft
Inlet Control Properties

Inlet Control HW Elev. 1,644.98 ft Flow Control N/A
Inlet Type Square edge w/headwall Area Full 7.1 ft2
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Title: NPT Culvert Improvements
...\tech\culvert master\npt south.cvm
12/12/16 02:44:24 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: M. Verostick
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Solve For: Headwater Elevation

Culvert Calculator Report
CT-2 (Existing)

Culvert Summary

Allowable HW Elevation 1,694.40 ft Headwater Depth/Height 1.28
Computed Headwater Elevation 1,693.87 ft Discharge 68.50 cfs
Inlet Control HW Elev. 1,693.68 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,693.87 ft Control Type Entrance Control
Grades

Upstream Invert 1,689.40 ft Downstream Invert 1,688.80 ft
Length 30.00 ft Constructed Slope 0.020000 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 2.57 ft
Slope Type Steep Normal Depth 2.57 ft
Flow Regime Supercritical Critical Depth 2.59 ft
Velocity Downstream 9.05 ft/s Critical Slope 0.019536 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.50 ft
Section Size 42 inch Rise 3.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,693.87 ft Upstream Velocity Head 1.25 ft
Ke 0.50 Entrance Loss 0.62 ft
Inlet Control Properties

Inlet Control HW Elev. 1,693.68 ft Flow Control N/A
Inlet Type Headwall Area Full 9.6 ft?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: NPT Culvert Improvements
...\tech\culvert master\npt south.cvm
12/12/16 02:44:24 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: M. Verostick
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Calculator Report
CT-3 (Proposed)

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,725.80 ft Headwater Depth/Height 1.48
Computed Headwater Elevation 1,725.66 ft Discharge 50.00 cfs
Inlet Control HW Elev. 1,725.54 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,725.66 ft Control Type Entrance Control
Grades

Upstream Invert 1,722.70 ft Downstream Invert 1,722.40 ft
Length 31.00 ft Constructed Slope 0.009677 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.41 ft
Slope Type Steep Normal Depth 1.30 ft
Flow Regime Supercritical Critical Depth 1.69 ft
Velocity Downstream 8.86 ft/s Critical Slope 0.004681 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 4.00 ft
Section Size 4 x2ft Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,725.66 ft Upstream Velocity Head 0.85 ft
Ke 0.50 Entrance Loss 0.42 ft
Inlet Control Properties

Inlet Control HW Elev. 1,725.54 ft Flow Control N/A
Inlet Type 45° wingwall flares - offset Area Full 8.0 ftz
K 0.49700 HDS 5 Chart 13

M 0.66700 HDS 5 Scale 1

C 0.03020 Equation Form 2

Y 0.83500

Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]
12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 7



Solve For: Headwater Elevation

Culvert Calculator Report
CZ-1 (Proposed)

Culvert Summary

Allowable HW Elevation 2,036.24 ft Headwater Depth/Height 1.68
Computed Headwater Elevation 2,036.21 ft Discharge 77.40 cfs
Inlet Control HW Elev. 2,036.07 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 2,036.21 ft Control Type Outlet Control
Grades

Upstream Invert 2,032.00 ft Downstream Invert 2,031.70 ft
Length 25.00 ft Constructed Slope 0.012000 ft/ft
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 2.10 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 2.10 ft
Velocity Downstream 8.79 ft/s Critical Slope 0.029099 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 2,036.21 ft Upstream Velocity Head 0.97 ft
Ke 0.50 Entrance Loss 0.48 ft
Inlet Control Properties

Inlet Control HW Elev. 2,036.07 ft Flow Control N/A
Inlet Type Headwall Area Full 9.8 ft?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: NPT Culvert Improvements
...\tech\culvert master\npt south.cvm

12/12/16 02:44:24 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: M. Verostick
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Solve For: Headwater Elevation

Culvert Calculator Report
MP-01 (Proposed)

Culvert Summary

Allowable HW Elevation 1,388.90 ft Headwater Depth/Height 1.43
Computed Headwater Elevation 1,388.59 ft Discharge 54.50 cfs
Inlet Control HW Elev. 1,388.56 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,388.59 ft Control Type Entrance Control
Grades

Upstream Invert 1,384.30 ft Downstream Invert 1,383.00 ft
Length 33.00 ft Constructed Slope 0.039394 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.99 ft
Slope Type Steep Normal Depth 1.96 ft
Flow Regime Supercritical Critical Depth 2.40 ft
Velocity Downstream 10.92 ft/s Critical Slope 0.023878 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,388.59 ft Upstream Velocity Head 1.26 ft
Ke 0.50 Entrance Loss 0.63 ft
Inlet Control Properties

Inlet Control HW Elev. 1,388.56 ft Flow Control N/A
Inlet Type Headwall Area Full 7.1 ft2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: NPT Culvert Improvements
...\tech\culvert master\npt south.cvm
12/12/16 02:44:24 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: M. Verostick
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Calculator Report
MP-1A (Proposed)

Comments: Cross-sectional area was reduced from 15.6 sf to 14.9 sf for 4" burial

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,468.80 ft Headwater Depth/Height 1.28
Computed Headwater Elevation 1,468.67 ft Discharge 159.00 cfs
Inlet Control HW Elev. 1,468.67 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,468.66 ft Control Type Inlet Control
Grades

Upstream Invert 1,462.90 ft Downstream Invert 1,461.50 ft
Length 30.00 ft Constructed Slope 0.046667 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 2.59 ft
Slope Type Steep Normal Depth 247 ft
Flow Regime Supercritical Critical Depth 3.25 ft
Velocity Downstream 13.15 ft/s Critical Slope 0.022528 ft/ft
Section

Section Shape Arch Mannings Coefficient 0.028
Se&tieal iiatefiRiminum 5x1 and 3x1 Corrugations Span 5.42 ft
Section Size 66 x 51 inch Buried (Modified) Rise 4.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,468.66 ft Upstream Velocity Head 1.67 ft
Ke 0.50 Entrance Loss 0.84 ft
Inlet Control Properties

Inlet Control HW Elev. 1,468.67 ft Flow Control N/A
Inlet Type 90° headwall Area Full 18.6 ft?
K 0.00830 HDS 5 Chart 34

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: NPT Culvert Improvements
...\tech\culvert master\npt south.cvm
12/12/16 02:44:24 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

+1-203-755-1666

Project Engineer: M. Verostick
CulvertMaster v3.3 [03.03.00.04]
Page 10



Culvert Calculator Report
MP-2 (Proposed)

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,567.30 ft Headwater Depth/Height 1.23
Computed Headwater Elevation 1,566.27 ft Discharge 57.10 cfs
Inlet Control HW Elev. 1,566.16 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,566.27 ft Control Type Outlet Control
Grades

Upstream Invert 1,563.20 ft Downstream Invert 1,562.70 ft
Length 28.00 ft Constructed Slope 0.017857 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 1.82 ft
Slope Type Mild Normal Depth 1.97 ft
Flow Regime Subcritical Critical Depth 1.82 ft
Velocity Downstream 7.45 ft/s Critical Slope 0.021267 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 1,566.27 ft Upstream Velocity Head 0.74 ft
Ke 0.50 Entrance Loss 0.37 ft
Inlet Control Properties

Inlet Control HW Elev. 1,566.16 ft Flow Control N/A
Inlet Type Headwall Area Full 9.8 ft?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]
12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 11



Culvert Calculator Report
MP-3 (Proposed)

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,621.10 ft Headwater Depth/Height 1.45
Computed Headwater Elevation 1,620.19 ft Discharge 195.00 cfs
Inlet Control HW Elev. 1,620.03 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,620.19 ft Control Type Entrance Control
Grades

Upstream Invert 1,617.00 ft Downstream Invert 1,616.50 ft
Length 30.00 ft Constructed Slope 0.016667 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.31 ft
Slope Type Steep Normal Depth 1.02 ft
Flow Regime Supercritical Critical Depth 1.82 ft
Velocity Downstream 10.60 ft/s Critical Slope 0.002745 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 14.00 ft
Section Size 14 x 2.2 ft (Modified) Rise 2.20 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,620.19 ft Upstream Velocity Head 0.91 ft
Ke 0.50 Entrance Loss 0.46 ft
Inlet Control Properties

Inlet Control HW Elev. 1,620.03 ft Flow Control N/A
Inlet Type 45° wingwall flares - offset Area Full 30.8 ft?
K 0.49700 HDS 5 Chart 13

M 0.66700 HDS 5 Scale 1

C 0.03020 Equation Form 2

Y 0.83500

Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]
12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 12



Solve For: Headwater Elevation

Culvert Calculator Report
MP-4 (Proposed)

Culvert Summary

Allowable HW Elevation 1,768.50 ft Headwater Depth/Height 1.47
Computed Headwater Elevation 1,767.92 ft Discharge 95.00 cfs
Inlet Control HW Elev. 1,767.73 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,767.92 ft Control Type Entrance Control
Grades

Upstream Invert 1,764.00 ft Downstream Invert 1,763.50 ft
Length 23.00 ft Constructed Slope 0.021739 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.67 ft
Slope Type Steep Normal Depth 1.27 ft
Flow Regime Supercritical Critical Depth 2.24 ft
Velocity Downstream 11.37 ft/s Critical Slope 0.004416 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 5.00 ft
Section Size 5 x 3 ft Modified Rise 2.67 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,767.92 ft Upstream Velocity Head 1.12 ft
Ke 0.50 Entrance Loss 0.56 ft
Inlet Control Properties

Inlet Control HW Elev. 1,767.73 ft Flow Control N/A
Inlet Type 45° wingwall flares - offset Area Full 13.3 ft?
K 0.49700 HDS 5 Chart 13

M 0.66700 HDS 5 Scale 1

C 0.03020 Equation Form 2

Y 0.83500

Title: NPT Culvert Improvements
...\tech\culvert master\npt south.cvm

12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: M. Verostick
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666

Page 13



Culvert Calculator Report
MP-5 (Existing)

Comments: Existing culvert is sufficient

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,823.65 ft Headwater Depth/Height 1.23
Computed Headwater Elevation 1,821.38 ft Discharge 28.10 cfs
Inlet Control HW Elev. 1,821.19 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,821.38 ft Control Type Entrance Control
Grades
Upstream Invert 1,818.30 ft Downstream Invert 1,816.10 ft
Length 29.00 ft Constructed Slope 0.075862 ft/ft
Hydraulic Profile
Profile S2 Depth, Downstream 1.06 ft
Slope Type Steep Normal Depth 0.85 ft
Flow Regime Supercritical Critical Depth 1.81 ft
Velocity Downstream 14.27 ft/s Critical Slope 0.006164 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 1,821.38 ft Upstream Velocity Head 0.85 ft
Ke 0.50 Entrance Loss 0.42 ft
Inlet Control Properties
Inlet Control HW Elev. 1,821.19 ft Flow Control N/A
Inlet Type Square edge w/headwall Area Full 4.9 ft2
K 0.00980 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 1
C 0.03980 Equation Form 1
Y 0.67000
Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]

12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 14



Culvert Calculator Report
MP-6 (Proposed)

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,857.20 ft Headwater Depth/Height 1.49
Computed Headwater Elevation 1,856.88 ft Discharge 41.10 cfs
Inlet Control HW Elev. 1,856.88 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,856.84 ft Control Type Inlet Control
Grades
Upstream Invert 1,853.90 ft Downstream Invert 1,853.30 ft
Length 28.00 ft Constructed Slope 0.021429 ft/ft
Hydraulic Profile
Profile M2 Depth, Downstream 1.63 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.63 ft
Velocity Downstream 7.51 ft/s Critical Slope 0.028542 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 2
Outlet Control Properties
Outlet Control HW Elev. 1,856.84 ft Upstream Velocity Head 0.69 ft
Ke 0.50 Entrance Loss 0.34 ft
Inlet Control Properties
Inlet Control HW Elev. 1,856.88 ft Flow Control N/A
Inlet Type Headwall Area Full 6.3 ftz
K 0.00780 HDS 5 Chart 2
M 2.00000 HDS 5 Scale 1
C 0.03790 Equation Form 1
Y 0.69000
Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]

12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 15



Solve For: Headwater Elevation

Culvert Calculator Report
MP-7 (Proposed)

Culvert Summary

Allowable HW Elevation 1,873.20 ft Headwater Depth/Height 1.97
Computed Headwater Elevation 1,873.12 ft Discharge 44.80 cfs
Inlet Control HW Elev. 1,873.12 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,872.62 ft Control Type Inlet Control
Grades

Upstream Invert 1,868.20 ft Downstream Invert 1,866.50 ft
Length 29.00 ft Constructed Slope 0.058621 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.50 ft
Slope Type Steep Normal Depth 1.18 ft
Flow Regime Supercritical Critical Depth 2.22 ft
Velocity Downstream 14.62 ft/s Critical Slope 0.010622 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,872.62 ft Upstream Velocity Head 1.47 ft
Ke 0.50 Entrance Loss 0.73 ft
Inlet Control Properties

Inlet Control HW Elev. 1,873.12 ft Flow Control N/A
Inlet Type Square edge w/headwall Area Full 4.9 ft2
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Title: NPT Culvert Improvements
...\tech\culvert master\npt south.cvm
12/12/16 02:44:24 PMO© Bentley Systems, Inc.

Haestad Methods Solution Center

VHB Inc.

Watertown, CT 06795 USA

Project Engineer: M. Verostick
CulvertMaster v3.3 [03.03.00.04]

+1-203-755-1666
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Culvert Calculator Report
MP-8 (Existing)

Comments: Existing culvert is sufficient

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 1,857.00 ft Headwater Depth/Height 0.97
Computed Headwater Elevation 1,856.49 ft Discharge 44.70 cfs
Inlet Control HW Elev. 1,856.15 ft Tailwater Elevation 0.00 ft
Outlet Control HW Elev. 1,856.49 ft Control Type Entrance Control
Grades

Upstream Invert 1,853.10 ft Downstream Invert 1,851.80 ft
Length 30.00 ft Constructed Slope 0.043333 ft/ft
Hydraulic Profile

Profile S2 Depth, Downstream 1.58 ft
Slope Type Steep Normal Depth 1.53 ft
Flow Regime Supercritical Critical Depth 2.08 ft
Velocity Downstream 10.58 ft/s Critical Slope 0.015239 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 3.50 ft
Section Size 42 inch Rise 3.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 1,856.49 ft Upstream Velocity Head 0.87 ft
Ke 0.50 Entrance Loss 0.43 ft
Inlet Control Properties

Inlet Control HW Elev. 1,856.15 ft Flow Control N/A
Inlet Type Headwall Area Full 9.6 ft?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Title: NPT Culvert Improvements Project Engineer: M. Verostick
...\tech\culvert master\npt south.cvm VHB Inc. CulvertMaster v3.3 [03.03.00.04]
12/12/16 02:44:24 PMO© Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 17
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DISCLOSURE STATEMENT
The data contained in all pages of this document have been submitted in confidence and contain trade secrets and/or privileged or confidential
information, and such data shall be used or disclosed only for evaluation purposes, provided that if a contract is awarded to this proposer as a
result of or in connection with the submission of this proposal, the client shall have the right to use or disclose the data herein to the extent
provided in the contract. This document includes data that shall not be disclosed outside of the purposes of this submittal and shall not be
duplicated, used, or disclosed--in whole or in part--for any purpose other than for evaluation purposes.
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1.0 Introduction

Normandeau Associates, Inc. (Normandeau) conducted field assessments at several culverts
requiring upgrades along existing off right-of-way access roads (ORARs) to meet Env-Wt 900
stream crossing requirements as part of the Northern Pass Transmission (NPT) project in Coos
County, New Hampshire. The field assessments were conducted as part of the evaluation of the
culverts and surrounding natural resources and provided data to be used by VHB, who is
preparing the design plans for the culvert replacement and/or upgrades for each of the culvert.
The information collected by Normandeau included a summary of the culvert and channel in
the vicinity of the culvert, a wetlands and stream evaluation, and for Tier 3 channels completion
of a longitudinal profile, stream channel cross section, and pebble count to assess the channel
substrate. Details on the field assessments conducted are summarized below.

2.0 Field Assessment Activities

Normandeau personnel conducted field assessments at a total of 29 stream crossings that were
identified as requiring replacement or upgrades over the period November 9 to 16, 2016.
Design flows and culvert hydraulics were completed for the project by VHB as described in
their Culvert Calculations document. The Tier classifications were determined based on the
size of the watershed for each culvert as calculated by VHB. Tier 1 crossings have watershed
areas less than 200 acres, Tier 2 crossings have watershed areas greater than 200 acres but less
than 640 acres, and Tier 3 crossings have watershed areas greater than 640 acres. The crossings
included nineteen (19) Tier 1 crossings, seven (7) Tier 2 crossings, and three (3) Tier 3 crossings.
Information on the culverts including drainage area, Tier classification, design storm and flow,
and existing structures are summarized on Tables 1 and 2 below. The location of the culvert
crossings are shown on Maps 1, 2, and 3 (Appendix A).

Information collected by Normandeau during the field assessment included a summary of the
culvert and channel in the vicinity of the culvert, a wetlands and stream evaluation, and for the
three (3) Tier 3 channels completion of a longitudinal profile, stream channel cross section, and
pebble count to assess the channel substrate.

General characteristics of the culvert and surrounding channel were recorded for each stream
crossing location on the “Stream Crossing Assessment Worksheet”, which is included in the
individual data package for each crossing (Appendix B). Information included on the Stream
Crossing Assessment Worksheet included width of the crossing, location (GPS points) for the
inlet and outlet, dimensions of the inlet and outlet, water depth, information on any tailwater
controls or pools, channel width, photos of the inlet and outlet, a visual assessment of the bed
material, and type of dominant vegetation. Site photographs were not included in the
individual data packages provided by Normandeau as they were included in the design
package submitted by VHB.

NPT ORAR Culvert Improvements Field Data Collection Summary -1



Table 1. Northern Area Culverts

Normandeau Associates, Inc.

Culvert Drainage Tier Design Flow Size Shape Material
Area (ac) Storm (yr) (cfs)
BV-1 38 1 50 19.9 18” Round CMP
BV-2 128 1 50 80.5 48” Round CMP
BV-3 704 3 100 396.0 84" Round CMP
HK-1 186 1 50 61.8 28" Wx | Ellipse CMP
40" H
HK-2 378 2 100 156.0 42”7 (36”) | Round Steel
HK-3 570 2 100 257.0 60” Round CMP
HK-5 115 1 50 60.6 26" Round Steel
HK-7.1 45 1 50 25.7 15” Round CMP
HK-7A 32 1 50 19.0 36" Round CMP
HK-8 205 2 100 105.0 36" Round CMP
HK-9 1,510 3 100 646.0 120" W x | Arch CMP
78" H
HK-11 109 1 50 55.5 21”7 Round CMP
HK-12 102 1 50 49.3 36” Round CMP
HK-13 333 2 100 164.0 (2) 307 Round CMP
and (1)
36"W x Ellipse CMP
24" H
Table 2. Southern Area Culverts
Drainage . Design Flow . .
Culvert Area (agc) Tier Stormg(yr) (cfs) Size Shape Material
CM-01A 122 1 50 68.9 30”7 Round CMP
CM-5 627 100 209.0 42"W x Arch CMP
28"H
24” Round CMP
CT-1 83 1 50 45.7 24" Round CMP
CT-2 154 1 50 68.5 42” W x | Ellipse CMP
52" H
CT-3 128 1 50 49.9 15” Round HDPE
CZ-1 147 1 50 77.4 18” Round CMP
MP-1 147 1 50 54.5 15” Round CMP
MP-1A 390 2 100 159.0 427 Round CMP
MP-2 154 1 50 57.1 36" Round CMP
MP-3 979 3 100 195.0 (2) 427 Round CMP
MP-4 211 2 100 95.1 18” Round RCP

NPT ORAR Culvert Improvements Field Data Collection Summary




Normandeau Associates, Inc.

Culvert Drainage Tier Design Flow Size Shape Material
Area (ac) Storm (yr) (cfs)
MP-5 58 1 50 28.1 30” Round RCP
MP-6 83 1 50 41.1 18” Round CMP
MP-7 90 1 50 44.8 36” Round RCP
MP-8 90 1 50 44.7 42" Round CMP

Notes: Values for drainage area and design storm flows calculated by VHB.

At each location, Normandeau personnel also delineated the boundaries of any wetlands that
were present and also the centerline or banks (depending upon their width) of the main stream
and any smaller tributaries that drained into the channel. The assessment was performed to a
distance of approximately 25 feet upstream and downstream of the culvert and approximately
25 feet above and below the crossing along the roadway. This was also the approximate extent
of the survey work completed by VHB as part of their design plans.

Wetland Function and Values Data Sheets and Stream Data Sheets were completed for each
location to document the delineation. The wetland boundaries were marked with flagging and
GPS points were collected along the wetland and stream boundaries. Normandeau staff
downloaded and post-processed the wetland and stream GPS data and forward the boundary
layers to VHB for inclusion on their design plans. This information was used to calculate
project related impacts to wetlands and streams. The wetland and stream data sheets are
included in the individual data packages for each crossing (Appendix B).

For Tier 3 crossings, a longitudinal profile was conducted for a reference reach located
upstream of the culvert. The upstream reach was initially reviewed to evaluate the extent of
any impacts from the stream culvert and determine the length of the overall length of
longitudinal profile and select the location of the cross section. The longitudinal profiles
extended a distance of approximately 12 to 15 bankfull widths upstream from the culvert and
ranged in total length from 122 for MP-3 to 300 feet for HK-9. The cross section was selected
along the reference reach, typically at a transition point from a run/riffle to a pool.

The bankfull width of the cross section was surveyed and based on the maximum bankfull
depth, the flood-prone area was determined (2X bankfull depth). The left and right banks
(looking downstream) of the bankfull width and flood prone area were marked with the GPS
The location of the longitudinal profile and cross section are shown on an aerial photograph for
each of the three (3) Tier 3 crossings (Appendix B).

Pebble counts were conducted along the reference reach cross section as well as in the vicinity
of the inlet and outlet of the culvert to determine the percentages of the various particle sizes
present in the substrate material. Field data sheets were used to collect the data for the
longitudinal profile, the cross section, and the pebble counts.

The field data for the longitudinal profile, cross section, and pebble counts were summarized on
Excel spreadsheets, which are included in the individual data packages for each crossing

NPT ORAR Culvert Improvements Field Data Collection Summary -3




Normandeau Associates, Inc.

(Appendix B). The data packages include a summary table and graph for the longitudinal
profile, a summary table and graph of the cross section, and summary table and graphs
showing the pebble count data including the pebble counts, class %, and cumulative % finer for
the three areas where pebble counts were conducted at each crossing (reference reach, upstream
of culvert, and downstream of culvert).

Table 3 below summarizes several characteristics for each of the Tier 3 sites including the
watershed area, bankfull width, flood prone width, maximum bankfull depth, average bankfull
depth, and longitudinal profile distance. Additional values calculated based on the values
above are also included on the table; entrenchment ratio (flood-prone width/bankfull width)
and width depth ratio (bankfull width/average bankfull depth). Channel sinuosity and slope
are also included on Table 3.

NPT ORAR Culvert Improvements Field Data Collection Summary -4
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Normandeau Associates, Inc.

B Appendix A
Site Figures
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NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

BV-1

Steam Culvert Data



Culvert Assessment Field Form — Geomorphic & Habitat Parameters

i j
1S \/— l Unknown []

Pfe?fic 7o
| CAs poan! allels

it oy

Tidal O

&M/{ft i)
=
paved @ trail

Crn Amese ,/j’i/ ﬁaﬁtﬁ«{f'
/”'?ﬁ’ gef f"/"-»/

railroad

new (old’ eroding
collapsing  rusted

A,
_ | unusually low

higher than average

Concrete
Plastic-Corrugated
Plastic-Smooth
Tank

- €
( éZeel-Cormgated Y
Steel-Smoof
Wood

Aluminum-Corrugated

Other: “flood conditions

v

Metal Concrete  Masonry Gabion  DryFit Stone  Plastic @ None
RX

Geemorphic and Fish Passace Data

General

Floodplain filled by roadway approaches: enﬁfely (> ¥, of floodplain) w not significant
Structure within % mile downstream of a significantly steeper segment of stream: yes no  /unsure
Culvert slope as compared with the channel slope is: _higher ‘l;w’v,g) about the same

Water depth in the crossing matches that of stream: no signifi eeper) no (significantly shallower)
nificantly faste

Water velocity in crossing matches that of stream: yes no (sig __no (significantly slower)
Upstream -

Structure opening partia11§ obstructed by (circle all that apply): w i wood & sediment

Screening at inlet: yes eformation of culvert) none  other

Steep riffle present immediately upstream of structure: yes no
If channel avulses, stream will:  cross road ‘_' cross and follow road  unsure

Estimated distance avulsion would follow road: "<~ /£0 - (ft.)
Angle of stream flow approaching structure:  sharp bend 45°-90°  mild bend (5° - 45°)
naturallv straight channelized straish

Evidence of streambed erosion or aggradation immediately upstream of culvert: erosion aggradation none

Culvert inlet:  at grade cascade free fall
Upstream bankfull widths: 1) 4, 2 2) &/, 7 3) 4. 5. ()

19" et

1




Reference bankfull widths: 1.) 2.) 3) 4.) 5.) (ft.)
Downstream
Water depth in culvert (at outlet): 0. (0.0 ft.)
Culvert outlet:  (at gr. . cascade free fall backwatered (ft.) Stepped footers: yes no
Outlet drop (invert to water surface): A O (0.0 ft.)
Pool present immediately downstream of structure:  yes
Pool depth at point of streamflow entry: __A*7 (ft.)
Maximum pool depth: AL (0.0 feet) .
Downstream bank heights are substantially higher than upstream bank hex . yes an\)
Hydraulic control type:  bedrock boulders cobble gravel sand of other:
Distance from downstream end of culvert to hydraulic control: __/ ‘)/ (ft.)
Slope from downstream end of culvert to hydraulic control: a5 70 .. (%)
Evidence of streambed erosion or aggradation immediately downstream of culvert: erosion aggradation @)
Downstream bankfull widths: 1.) Q 2.) 3) 4.) 5) (ft.)
Upstream Downstream In Structure
Dominant bed material '
(substrate) at structure 123 4@6 UNK 123 ung | NONE %Jl\?KB 45 6
(use codes below)
. < 1 foot
Depth of 1-2feet
Bedrock present yes yes Sulfstrate 52 feet
. UNK N/A
Sediment Deposxt Type delta side point Q)Q_rle)@ side point none delta side point
adonlek oF ﬁ«,(f ~—+—= mid-channel mid-channel (mid-channgb
Elevation of sediment deposits '
is greater than or equal to ¥ yes @ yes @ yes @ :
bankfull elevation
. - | Substrate Throughout?
o . . . yes no
Beaver dam near structure yes @ yes (fio Bed Material Codes
Distance from structure to dam | distance: (ft.) distance: ____ (ft.) | _ pedrock
Hard bank armoring (intact’ %ul‘?ll(lg none | Cintact) t{:;;éllnzg none | 5 _poulder
— 3 - cobble
Bank erosion high (fow dnone high (low> none 4 - gravel
- 5 —sand
undermining around/under @ong culvert (o culvert | 6 _silyclay
structure (circle all that apply) footers wing walls footers wing walls | UNK - unknown

v o7t
' 7 crlibFay sz we /aw.c,/e>




Wildlife Data
(left/right bank determined
facing downstream)

Upstream Downstream

LEFT RIGHT LEFT

RIGHT

Dominant vegetation
type (use codes to the right)

< ) Ve

yr 4 Vegetation Type

Does a band of
shrub/forest vegetation
that is at least 50’ wide
start within 25’ of
structure and extend
500’ or more
up/downstream?

@ no C;e;) no 6 no

Codes
C — coniferous forest
D - deciduous forest

C o M - mixed forest
e S - shrub/sapling

Road-killed wildlife
within Y% mile of
structure (circle none or list
species)

Species:

@one

| H ~ herbaceous/grass
B - bare
R - road embankment

Wildlife sign and
species observed near
(up/downstream) and

inside structure
(circle none or list species
and sign types)

Outside Structure

Inside Structure

speciey(none) > sign

specieg(noie)

n
e

sign

Photos taken:
Please fill out photo log below

Folder Name:

Spatial data collected with GPS:ér‘és no Comments/Drawings:

Structure Ir_nlet Structure Qutlet

Above Structure

Photo View - Upstream

O

Photo View - Downstream |

O
]

5
O

Record the file name for each photo taken in the appropriate box




NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

BV-2

Steam Culvert Data






£~ NORMANDEAU ASSOCIATES

IR EN Y IROMMENTAL COMNMSULTANTS

Northern Pass Project
Stream Data Sheet
StreamID: [V - Sio O Date: ]/ Io// 221 b mitials: SH/LF
y ] ¥
Number of Flags: é Cowardin Class(es): 12

ST
Two Photijﬂ’js/ No GPS/Tech: yf‘“{ Flagging Typ@ Top of Bank

7 Ephemeral Flow Change Flag #:

Flow Regim€: Perennial /1

Flow Observations: Dry /Low DMod /High / Flood Ass.Wetland: { Y/ If Yes, ID: 5K ~(J10 D

Predominant Bed Composition: Bedrk @ﬁ@ Cobg«»-fﬁ;wiﬂ’%and [Slt/Clay /f’”’O/r;t;a’nTcj D)

m ———

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y{N )Y
DRSS Ea 2-6 |Associated with BV-2 |
Stream ID: LV ~5 /o | Date: //// ® / 2004 Initials: ff?f:ﬂmi“‘”
. / ;
Number of Flags: L Cowardin Class(es): S
i " ; i
Two Photos? Yes;} No GPS/Tech: SH Flagging Type«*‘”&enter /;)Top of Bank

Y
Flow Regime: Perennial / Intemiﬁenw*ﬁ;gemeral JFlow Change Flag #:

{,

Flow Observations: Dry@pMod / High / Flood Ass.Wetland: CﬂN If Yes, ID: _E W ~td | 00>

Predominant Bed Compeosition: Bedrk / Bldr / Cobl / Gravl@n;@/ Sit/Clay (’grgamc

o wwmw

o -«&M

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y/ N
S = =< e -4 |Associated with BV-2 |
StreamID: RV ~ S /02 Date: //'/ /0// 20/¢ Initials: Sﬁ!/é, ra
Number of Flags:1 q Cowardin Class(es): R
/;// M,ﬂmw”mm
Two PhotW No GPS/Tech: .S )71' Flagging Type: Cent Top of Bank._ -

. ——
Flow Regi@%ﬁntemmmt / Ephemeral  Flow Change Flag #:
Flow Observations: Dry / Low {Mod/}hgh / Flood Ass. Wetland@\l If Yes, ID: fﬁ V-ulio
/
Predominant Bed Composition: Bedrk / Bldr /)C }f@@/ Sand /)Slt/Clay / Orgamc

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y /
: s .1 _ c
/=3 /$-20 o-(g" |Associated with BV-3

l

Rev 7







NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

BV-3

Steam Culvert Data






0 125 25 50 75 100
e eeessssss  sseesssss Feet Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and

Legend

Crossing BV-3
Tier 3 Reference Reach and
Cross section Locations

Tier 3 Cross-section

Tier 3 Reference Reach

@ Culvert/Crossing




BV-3 Longitudinal Profile

Station Foresight Backsight Elevation Notes
STA #1 12.54 2044.34 Backsight to Culvert Inlet - Invert
0 1.58 2042.76 Briffle
6 2.36 2041.98 Pmax
12 1.76 2042.58 Bpool
40 2.19 2042.15 Briffle
45 3.06 2041.28 Pmax
47 2.68 2041.66 Bpool
62 4.16 2040.18 Briffle
67 4.64 2039.70 Pmax
70 4.19 2040.15 Bpool
75 6.05 2038.29 Bfalls
79 6.83 2037.51 Pmax
85 6.37 2037.97 Bpool
93 8.10 2036.24 Bfalls
112 8.53 2035.81 Briffle
123 8.90 2035.44 Bglide
127 9.67 2034.67 Pmax
140 9.05 2035.29 Bpool
152 10.01 2034.33 Briffle
156 11.45 2032.89 Pmax
166 10.14 2034.20 Bpool
214 12.54 2031.80 Culvert Inlet - Invert
214 5.33 2039.01 Culvert Inlet - top (benchmark)
246 5.70 2038.64 Culvert Outlet - top
246 12.95 2031.39 Culvert Outlet - Invert
246 13.26 2031.08 outlet substrate
14.91 2029.43 outlet pmax
BV-3 Longitudinal Profile
2044.00
2042.00 -
= 2040.00
ki
5 2038.00 <X
§ V‘\ Cross Section at Station 1+20
[}
u 2036.00 |
2034.00 \'\/‘\V.
Average bed slope = 0.052
2032.00 T T T T T T T T ]
0 20 40 60 80 100 120 140 160 180
Station




BV-3 Cross Section

Distance from Stadia Rod

Bank (rt) Reading
STA#1
0 6.90
1 7.96
2 8.24
3 8.33
4 8.30
5 8.30
6 8.49
7 8.85
8 9.00
9 9.01
10 8.87
1 8.54
12 8.30
13 7.99
14 7.77
15 6.56
Max
Average

Water Depth

(ft)

0.20
0.28
0.24
0.24
0.41
0.80
0.98
0.92
0.80
0.48
0.23

Bankfull
Depth (Feet)

034
1.40
1.68
1.77
174
1.74
1.93
2.29
2.44
2.45
231
1.98
174
1.43
121
0.00

2.45
176

Note: Elevation is adjusted to the height of the tallest bank.

Watershed Area (acres) *
Max Bankfull Depth:
Bankfull Width:
Floodprone Width:
Entrenchment Ratio:
Average Bankfull Depth:
Width Depth Ratio:
Sinuosity

LP channel slope
Predominant substrate:
50th percentile
Approximate Water Elev:

704
2.45
15
44.7
2.98
1.76
8.51
1.12

0.052
Cobble
0.407 ft
2036.28

* - Watershed Area provided by VHB

Water depth
(Feet)

0.20
0.28
0.24
0.24
0.41
0.80
0.98
0.92
0.80
0.48
0.23

0.98
0.51

Stream Bed Surface Water

Elevation
Backsight (Feet)

12.54 2044.34
2037.44
2036.38
2036.10
2036.01
2036.04
2036.04
2035.85
2035.49
2035.34
2035.33
2035.47
2035.80
2036.04
2036.35
2036.57
2037.78

DS=0.544ft US=0.620 ft

Elevation

(Feet)

2036.30
2036.29
2036.28
2036.28
2036.26
2036.29
2036.32
2036.25
2036.27
2036.28
2036.27

2036.28

Notes

Backsight to invert of Culvert Inlet; Elevation = 2031.80

Right Bank

Left Bank

BV-3 Cross-section

2039.00

2038.50

2038.00

2037.50 \
2037.00

o \Q\A

2036.00

2035.50

2035.00

2034.50

2034.00 T

7 8 9
Distance from Bank (ft)

10

11

13

14

15

== Stream Bed Elevation (Feet)
——Surface Water Elevation (Feet)




BV-3 Pebble Counts

Downstream of Culvert Upstream of Culvert Cross-Section
Pebble Cum % | Pebble Cum % | Pebble Cum %
Particle Size (ft) Counts | Class % finer Counts | Class % finer Counts | Class % finer
Sand (< 0.007") 3 3 3 2 2 2 10 10 10
Gravel (0.007 - 0.21") 33 33 36 7 7 9 33 33 43
Cobble (0.21 - 0.83") 26 26 62 62 62 71 22 22 65
Boulder (0.83 - 13.3") 38 38 100 29 29 100 35 35 100
Bedrock (> 13.3) 0 0 100 0 0 100 0 0 100
Total 100 - - 100 - - 100 - -
D50 (ft.) 0.544 - - 0.620 - - 0.407 - -
BV-3 - Downstream of Culvert
40 4 r 120
35 mmm Class %
- 100
30 4 il Cum % finer <
g L 80 =
225 £
g 20 - P60 E
4 15 - §
8 La0 g
D50 = 0.544 r_:u
. | - 20 2
(]
0 : : : : 0
Sand (< 0.007") Gravel (0.007 - 0.21') Cobble (0.21-0.83") Boulder (0.83 - 13.3') Bedrock (> 13.3')
Particle Size Class (feet)

BV-3 - Upsteam of Culvert

70 120
. Class %
60 - ) 'n| 100
=== Cum % finer .
< 50 ®
3 80 3
- c
€ 40 [
2 60 €
2 30 5
a
K 0 5
S 20 | / 2
=]
D50 =0.620 o
>
10 20 g
o
0 - T T T T 0
Sand (< 0.007') Gravel (0.007 - 0.21') Cobble (0.21-0.83") Boulder (0.83 - 13.3) Bedrock (> 13.3")
Particle Size Class (feet)
BV-3 - Cross-Section
40 120
35 | . Class %
e=fi==Cum % finer i 100
30 - S
x 80 -
<25 g
S i
S =
E 20 60 g
B1s - w0 &
© H
10 - 2
- ©
5 £
(s}
0 0

Sand (< 0.007')

Gravel (0.007 - 0.21') Cobble (0.21 - 0.83")

Particle Size Class (feet)

Boulder (0.83 - 13.3")

Bedrock (> 13.3)




S NORMANDEAU ASSOCIATES

xﬁ%yfmnmvzxcxmtw:ﬂa CONSULYANTS
- Northern Pass Project

Wetlands Functions & Values Data Sheet

[ /
Wetland ID: AVIER YRVl Date: /// Jo] =9y JA Initials: \S///L Vi
Number of Flags: % Town: ! Project: v :')M‘)"
Wetland;” Open Closed Notes: 2 Photos: #’s: { /
Open omponent?: Y N
Wetland Associated w/ Stream?: [ Y N IfYes, ID: Bu- S0 Z TypO /1 / E
Vernal Pool Identified?: Y /{ N fYes,ID: _ GPS Unit/Tech Initials ([Z,f /5;7/ 17 Complete? /' N
: : [ LYANT 07’ gj p@ ({E;M
Cowardin Classes (Dominant(%)/others (%)): M/
Water Regime ) Special Modifiers
A-  Temp. flooded F- Semipermanently flooded b- Beaver X- excavated
B- Saturated G- Intermittently exposed d- Partially drained/ditched s- spoil
C-Seasonally flooded H- Permanently flooded f-farmed
E-  Seasonally flooded/ saturated J- Intermittently flooded h-diked/impounded
K- Artificially flooded r- artificial
Functions and Values: Dominant Plants:
F/V: Suxtable Principal Tree: 4
. | N | (Check) e /<M
Groundwater Rech/Disch. \/ / -
Floodflow Aleration // :‘Vf Sapling/Shrub: R .&. Do/ wmﬁ & Brietd
Fish/Shellfish Habitat M oraieBss M
Sed/Tox Retention ~/ Herb/Seedling:
Nutrient Removal
Sed/Shore Stabilization N 4
Production Export Woody Vine:
Wildlife Habitat Invasives:
Recreation
Educate/Science Value .
sSandy Silty CI
Uniqueness/Heritage sSandy  Silty ayey
Visual Qual/Aesthetic ] . T .
End/Threatened Species If mineral - Parent Matenal(_’l“l/lll;@lluvmm Other
Other: -~
Restrictive Layer? YC}:{) if Yes, Depth (inches)
Notes: Sketch Map:
[J Enrich./Calc. Seepage Swamp [ Floodplains/FP Forest [1 Peatland (bogs & fens) [I Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: [J Black Ash [J Silver Maple [0 Vegetated Shallow

Rev 7



£~ NORMANDEAU ASSOCIATES

IR EN Y IROMMENTAL COMNMSULTANTS

Northern Pass Project
Stream Data Sheet
StreamID: [V - Sio O Date: ]/ Io// 221 b mitials: SH/LF
y ] ¥
Number of Flags: é Cowardin Class(es): 12

ST
Two Photijﬂ’js/ No GPS/Tech: yf‘“{ Flagging Typ@ Top of Bank

7 Ephemeral Flow Change Flag #:

Flow Regiiiie: Perennial /1 )

=

Flow Observations: Dry /Low DMod /High / Flood Ass.Wetland: { Y/ If Yes, ID: 5K ~(J10 D

Predominant Bed Composition: Bedrk @ﬁ@ Cobg«»-fﬁ;wiﬂ’%and [Slt/Clay /f’”’O/r;t;a’nTcj D)

m ———

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y{N )Y
DRSS Ea 2-6 |Associated with BV-2 |
Stream ID: LV ~5 /o | Date: //// ® / 2004 Initials: ff?f:ﬂmi“‘”
. / ;
Number of Flags: L Cowardin Class(es): S
i " ; )
Two Photos? Yes;} No GPS/Tech: SH Flagging Typeféenter / /Top of Bank

WM s

Y
Flow Regime: Perennial / Intemiﬁenw*ﬁ;gemeral JFlow Change Flag #:

{,

Flow Observations: Dry@pMod / High / Flood Ass.Wetland: CﬂN If Yes, ID: _E W ~td | 00>

Predominant Bed Compeosition: Bedrk / Bldr / Cobl / Gravl@n;@/ Sit/Clay (’grgamc

o wwmw

o -«&M

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? @)
S = =< o~ ' Associated with BV-2
Stream ID: AV ~ S /f0 2 Date: ////0/ 20/ Initials: S 4 /o 7~
o 4
Number of Flags:1 q Cowardin Class(es): R
/;// M,ﬂmw”mm
Two PhotW No GPS/Tech: .S )71' Flagging Type: Cent Top of Bank._ -

. ——
Flow Regi@%ﬁntemmmt / Ephemeral  Flow Change Flag #:
Flow Observations: Dry / Low {Mod/}hgh / Flood Ass. Wetland@\l If Yes, ID: fﬁ V-ulio
/
Predominant Bed Composition: Bedrk / Bldr /)C }f@@/ Sand /)Slt/Clay / Orgamc

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y /
: s .1 _ c
/=3 /$-20 o-(g" |Associated with BV-3

l

Rev 7



NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

CM-01A

Steam Culvert Data






‘% NORMANDEAU ASSOCIATES

NN EN VR O N MENTAL CONBULTANTS

Northern Pass Project
Stream Data Sheet

Stream ID: MP~ S| Date: fi~15-22}4 Initials: S H r;f L=

Number of Flags: 5 Cowardin Class(es): J<

Two Photoz‘@/ No GPS/Tech: = Vid Flagging Type@ Top of Bank

Flow Regime: Perenanhemeral Flow Change Flag #:

Flow Observations: Dry @ﬁod /High / Flood Ass.Wetland: Y#N_I¥ Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl #Gravl @é’"&j}sn/cmy Organic
Ave. Bank Ht. (f): / Width (ft)___ Ave. Depth (in):4 -~ 2 Riffle/Pool Complex? @
¢4 - |

Stream ID: MP T urs Date: )] =18~ 2 % TInitials: “ i by

Number of Flags: 2 Cowardin Class(es): /_Z

Two PhotoW No GPS/Tech: <77 ‘ Flagging Typeé(;/egg,\:?’r op of Bank

Flow Regime: Perennial %ﬁ@phememl Flow Change Flag #:

Flow Observations: Dry@od /High / Flood Ass.Wetland: @f Yes, ID:

P -
Predominant Bed Composition: Bedrk @? / Cobl@] Sand / Slt/Clay / Organic

Ave. Bank Ht. (f): > Width (ft)___ Ave. Depth (in): Riffle/Pool Complex? Y@
2-2 O~ 4

StreamID: /- S/o0 pate:  //~/S- 221 nnitials: ,.S;iéf/i L=

Number of Flags: g Cowardin Class(es): / L

Two Photos: @ No GPS/Tech: _<# Flagging Typ@) Top of Bank

Flow Regime: Perennigt” Intermittep?/ Ephemeral Flow Change Flag #:

@ Mod / High / Flood Ass.Wetland@ﬁ If Yes, ID: o -WJo 2

Predominant Bed Composition; Bedrk / Bldr / Cobl / Gfay, 'Wltlaay / Organic

Ave. Bank Ht. (ft): / Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y
2-3 - Associated with Culvert CM-01a

Flow Observations: Dry

Rev7



S NORMANDEAU ASSOCIATES

AR P VIR O R ENTAL CONSULTANTS
Northern Pass Project

Wetlands Functions & Values Data Sheet
T

\‘*«.. / / £
Wetland ID: Z V1 - N 100 Date: /! /f)’l/ 20[4 Initials: cjﬁffis{— ~
Number of Flags: /5 Town: //I*LLS/’:""% Project: /\/ P/é:?.s"
Wetland: /Open Closed Notes: 2 Photos: #’s:

Open Water Component?: Y /(jbl«?
Wetland Associated w/ Stream?: é,) N IfYes, ID: cn-g/oa Type: P @/ E
Vernal Pool Identified?: Y @) If Yes, ID: GPS Unit/Tech Initials; £ 1H cOmpleteé/) N
Cowardin Classes (Dominant(%)/others (%)): 3y / ,i;w/'z 7%;;:« =l
Water Regime Séecial Modifiers
A-  Temp. flooded F- Semipermanently flooded b- Beaver X~ excavated
B-  Saturated G- Intermittently exposed d- Partially drained/ditched s- spoil
C- Seasonally flooded H- Permanently flooded f-farmed
E~-  Seasonally flooded/ saturated J- Intermittently flooded h-diked/impounded
K- Artificially flooded r- artificial
Functions and Valugs: : __ Dominant Plants: P
F/v: - Suitable | Principal Tree: o nal A Brsimia
~ . o Y | N {Check) ?

Groundwater Rech/Disch. N4 J :

: : . o PR
Floodflow Alteration v/ v Sapling/Shrub: %i s ST
Fish/Shelifish Habitat -
Sed/Tox Retention </ Herb/Seedling: ’
Nutrient Removal NS [opdths Cvrass
Sed/Shore Stabilization v/ v/
Production Export . Woody Vine:
Wildlife Habitat v/ [nvasives:
gdecreati/cén' Vil Soils: s

ucate/Science Value " .

Texture: sandy  Sil Cl
Unigueness/Heritage X P A ndy  Stity ey
Visual Qual/Aesthetic S e .
End/Threatened Species If mineral - Parent Material,» " Till.<Alluvium Other
Other:

Restrictive Layer? Y @ if Yes, Depth (inches)
Notes: Sketch Map:
I Enrich./Calc. Seepage Swamp [ Floodplains/FP Forest O Peatland (bogs & fens) [ Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: [ Black Ash I Silver Maple [] Vegetated Shallow
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NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

CM-5

Steam Culvert Data



EAM CROSSING ASSESSMENT WORKSHEET
il oimetcheng £

iject‘:‘“ﬁf@ 8 2ot g;a fﬁa!;;’
B o st infonl, .
Stream Parameters at Crossing
Existing Crossing (type and size): (V24 [24 W x42w), lond [Z? rz4%" } Watershed size (69 5.

4
¥

[ECMP [IRCP [JHDPE [TJArch/Squash Pipe [ ] Closed Box [ ] Open Box [] Bridge [_] Other

General Information to be collected at the Crossing:

Dominant Species:

GPS Wetland Delineation: W GPS: Roadway m Specttd s o). tra, , Gtta
Wl yetlon fiag e A
Riparian Zone (surrounding or on the banks): Y¢f — ¢ 5 well oA abave fcn/f{ Z ‘e e;j; vib/ifﬂiﬁ ;4[;‘ :

Cohstr L
Extent of vegetation (circle): absent, low density, @, high density Moobhirm  while cedap

Type of dominant vegetation (circle): graminoid,@ic@, @gﬁ;}g?ﬁ:}
X

—— PFEO woktaad
Slope at crossing: /- 2= (RiseinElev.) .93 &
Z 7 ' (Lengt_h of Crossing)
Outlet Data: [X GPS
Depth of water at invert if not perched: Z0 (example): @
Distance between top and bottom of culvert/bed material; <+ 2.%"
#
Perched at outlet? [EYES [INO (If yes, Distance from invert to the waters surface: + & ) (example):

Tailwater Controls present at crossing? PJIYES [[INO 47
Pool Configuration: width (b’ length: _ /1 Max pool depth at outlet: / — Jatra I stou ﬁ’?’@?f
Location (distance from outlet): re Materials: jiéwf’/};&%éf’ Bl qsiocnbed apit f.;é;?:www B bt

Dominant Channel Material (visual assessment): [ ] sand [ silt [X] gravel [Xcobble Pd boulder [] bedrock

Pebble Count: i ]YES NO (Tier 3 sites )
g {%g 5‘“@( tounks éie),g%! Ll ol Steambed Features (Describe, Photos,Sketch):

Photo of Outlet Structure and Downstream Conditions Shl domastenn seacl (2H) Fhosr
¥ {ZIZ [?A"’[/\ I"”é" f‘%:‘éﬁlﬁ S Lowe ig@aﬂ & J g f‘“@ﬁj

Inlet Data: GPS ;
m @fl Herwtr Grioh,

Depth of water at inlet: _f;ﬁi_ (example): ~ Vprfi’ﬁw 4 op e, ¥ Y RNy

. i %0 6” St fler é’vi\fbﬁ’ tﬁ{;y el Fia of

Distance between top and bottom of culvert/bed material: e B Doagimen |

Dominant Channel Material (visual assessment): @ sand [ ]silt [} gravel [] cobble [ ] boulder [] bedrock
Pebble Count: [JIYES  [[INO (Tier 3 sites) 15y ',,,4\

IX] Photo of Inlet Structure and Upstream Condition

[\] Cross Section Information [ ] GPS
128 A

Page 1

. ~ oLl . . . Fah . .
Top of bank width  ~ Ordinary high water width Distance from inlet
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& % NORMANDEAU ASSOCIATES

SRR EH VIR0 NRENTAL CONS

ULTANTS

Northern Pass Project

Wetlands Functions & Values Data Sheet

Wetland ID: C 14/ /00/ Date: // //4/;/’ Initials: £ 72
Number of Flags: a Town: p— Project: A
Wetland: / 01;1? / Closed Notes: 2 Photos: #’s: e
Open Wate: Component?: Y / / N\‘

Wetland Associated w/ Stream?: /Y. 5/ N IfYes, ID: (23 /& < feo f

Vernal Pool Identified?:

Water Regime

Y /G\I/) If Yes, ID:

7
Cowardin Classes (Dominant(%)/others (%)): /é/ J r

- GPS Unit/Tech Initials:

Type: c@/ I / E
i f [ EL Completezﬁ’ /' N

Special Modifiers

x- excavated

A-  Temp. flooded F- Semipermanently flooded b- Beaver
B-  Saturated G- Intermittently exposed d- Partially drained/ditched s- spoil
C-Seasonally flooded H- Permanently flooded f-farmed
E- Seasonally flooded/ saturated J- Intermittently flooded h-diked/impounded
K- Artificially flooded r- artificial
Functlons and Value .
> - : e Dominant Plants:
F/V. ‘ Suitable | Principal S ALy Lo 2 oy J g .
: i -——T————— G Sk Tree: IR rr s g & oesmen, T e A o ADRrg] ST L e
. @ Y I N (Check) Py
p / Vo 'P\/?/wsu;r*ﬁ
Groundwater Rech/Disch. ¢ Sanling/Shrub: 7. p -
’ = M ) P e s
Floodflow Alteration e e /Z}p INg/SNIUD: 0/ e :
Fish/Shellfish Habitat ] 7 S e, N e o
Sed/Tox Retention Herb/ See/dhng: .
Nutrient Removal v Cleriaflr iy, D e fes
Sed/Shore Stabilization e e e S0 5, T e e il
Production Export ’ v Woody Vme
Wlldhfej Habitat _ Invasives:
Lo -
ucate/Science Value . N .
. . — Texture: Organic Loamy @ Silty  Clayey
Uniqueness/Heritage L&
Visual Qual/Aesthetic “ ; LT Al -
End/Threatened Species 7 If mineral - Parent Materia 11(
Other: e
Restrictive Layer? Y _’N if Yes, Depth (inches)
Notes:
Sketch Map:
T S
A s 8 — "
ey ’
0117&/ T ) "'/’;,,», o k!
‘\\
8 WAL
IV
P e
o e
jii—

O Enrich./Calc. Seepage Swamp [ Floodplains/FP Forest [1 Peatland (bogs & fens) [ Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: [ Black Ash [ Silver Maple [1 Vegetated Shallow

Rev 7




S NORMANDEAU ASSOCIATES

@xg::s SHIRONMENTAL CONSULTANTS
Northern Pass Project
Wetlands Functions & Values Data Sheet
Wetland ID:  cmi/ 00 Date:  1!/14) 20/} Initials: JL5 /4 L
Number of Flags: 4 Town: _ [vimes Project: NP IRA Cvirfs
- e
Wetland: /Opep” / Closed Notes: bt | ¢4 2 Photos: #’s: v

Open Water Component?: Y / @

Vernal Pool Identified?: Y / {’1({;} If Yes, ID:
Cowardin Classes (Dominant(%)/others (%)):

y
AA

Wetland Associated w/ Stream?: 6{9 N IfYes ID: [

GPS Unit/Tech Initials:

PEOI £

Type: @7/ I / E
Whilk /E4 Complete: (Y ¥ N

Water Regime
F- Semipermanently flooded

G- Intermittently exposed
H- Permanently flooded
J- Intermittently flooded
K- Artificially flooded

A- Temp. flooded

B-  Saturated

C- Seasonally flooded

E- Seasonally flooded/ saturated

Special Modifiers
b- Beaver

d- Partially drained/ditched
f-farmed
h-diked/impounded

r- artificial

X~ excavated
s- spoil

Functions and Values:

Dommant Plants

PNV | Suitable | Principal . ;
... ¥ N (Checll){) wro, Sofels
Groundwater Rech/Disch. v D
Floodflow Alteration N wian Febl G
Fish/Shellfish Habitat —
Sed/Tox Retention By Herb/ Seedlmg
Nutrient Removal i Lol Lo Clyetes  faa  Svddepe srers,
Sed/Shore Stabilization S| Oattds  fearcdibi S cun- / vt
Production Export Y Woody Vine: /s wors D s ih e
Wildlife Habitat a ) Invasives:  ~
Recreation il Soils:
gi‘;;igg;ﬁ?:;g;ue ii Texture: Organic Loamy ¢Sandy ,>Si1ty Clayey
Visual Qual/Aesthetic ¥ i el ,
End/Threatened Species P If mineral - Parent Material: {Till ~“Alluvium Other
Other: P

Restrictive Layer? Y ¢/N_-~ if Yes, Depth (inches)
Notes: Sketch Map:

Vs
A s
. el

)

R 3%p

0O Enrich./Calc. Seepage Swamp [ Fioodplains/FP Forest [1 Peatland (bogs & fens) [ Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: [ Black Ash [ Silver Maple [ Vegetated Shallow

Rev7




ﬁﬁ NORMANDEAU ASSOCIATES

AR EN VIR UM MENTAL CORBULTANYS

Northern Pass Project
Stream Data Sheet

Stream 1D: C 7“";){6 o @'Q??% Date: ~ z’%’"w / ff Initials; gém
jm»’”’ L ; o ; - F 7;;,

Number of Flags: 9 Cowardin Class(es): / /: é/'k » é 2/ ~

Two Photos: Yeg / No GPS/Tech: wlote. EC Flagging Typegrfg;i%%j Top of Bank

Flow Regime: Perennial / l({te/ﬁ@lt/ phemeral Flow Change Flag #:
- -
Flow Observations: Dry / £ow>/ Mod /High / Flood Ass.Wetland: /§/N If Yes, ID: (7 4/ 200

Predominant Bed Composition: Bedrk / Bldr / Cobl / Gravl /ngax}fq,)‘/ Slt/Clay / Organic

M

Ave, Bank Ht. (ft): il Width (ft) Zfi/‘ Ave. Depth (in): f’;? Riffle/Pool Complex? Y /{/jﬁ

, e o A
/7 59 re - __g/’ i T . izfz‘f»’%wf f/ﬁ /-2
StreamID: (%75 /BT Date: [(~/%-/4 Initials: &/

i I i
Number of Flags: g Cowardin Class(es): Q /25 j

Two Photos: Ygs / No GPS/Tech: iﬁ.,,/'rf«’izy};(, /5 < Flagging Type: Center ﬁ:ﬁgbf Bank}

i

[N

Flow Observations: Dry / Low @ High / Flood Ass.Wetland: /Y¥N If Yes, ID: (_ 7hud 102 fof

Predominant Bed Composition: Bedrk / Bidr / Cobl / Gfé\//r/w /S;rja? SIt/Clay / Organic

R

Ave. Bank Ht. (ft): /.5 Width ) (f; Ave. Depth (in): 5 ~ Riffle/Pool Complex?/Y)/ N

Jr"‘yg J,/{“* 7 fa ?’j{ﬁ?j i~ fﬁé/‘% e wsj L i af ‘:: . ff %E “{;

Stream ID: (/775 ’ffp/ / Date: [/ -/ /¢ Initials: & £
£ P )y,
Number of Flags: ?L e Y4 Cowardin Class(es): Lo o 2
) 1§ S T
Two Photos: Xes) / No GPS/Tech: . fiic /&€ Flagging Type: Center / Top of Ba’ifg}
7 Lop of Bank

e

Flow Regime: /Per/ennial Intermittent / Ephemeral  Flow Change Flag #:
Flow Observations: Dry / Low / @/ High / Flood Ass.Wetland: Q{)N If Yes,ID: C 7740/ f(}f

Predominant Bed Composition: Bedrk / Bldr /(Cobl / Gravl¥ Sand / Slt/Clay / Organic

et

Ave. Bank Ht. (ft): .~ Width (ft)/ 5~ Ave. Depth (in):_/ 2. Riffle/Pool Complex? @ N
Assocoatat 174 el (-5

Rev 7



NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

CT-1

Steam Culvert Data






£ NORMANDEAU ASSOCIATES
DRGSR EN Y IRONMENTAL CONSULTANTS

Northern Pass Project
Stream Data Sheet
Stream ID: e — S/0e Date: 11 =15 -2°18 Initials: gﬁ‘gf;f@f%
Number of Flags: é Cowardin Class(es): s

< /
Tweo Photo@ No GPS/Tech: ﬂ" Flagging Type@Top of Bank

Flow Regime: Perennial /- i Ephemeral Flow Change Flag #:

Flow Observations: Dry 7 v« Mod /High / Flood Ass.Wetland: Y{:ﬁ;f‘lf Yes, ID:
Predominant Bed Composition: Bedrt@?)’ Cobl /Grav@ i
T

Ave. Bank Ht. (ft): / Width (ft) Ave. Depth (in): Riffle/Pool Complex? @)

2- 4 o-3 |
StreamID: <27 —<yod Date: ! )’/!fj 20!&& Initials: <',f~>5ifé_f%
Number of Flags: é Cowardin Class(es): TZ_
Two Photos: Y‘e‘ / No GPS/Tech: < fﬂl Flagging Ty@ Top of Bank

R——

Flow Regime: Perennw /Ephemeral Flow Change Flag #:
Flow Observations: Dry {Low-/ Mod /High / Flood Ass.Wetlandg Y /N If Yes,ID: £ [~ U/ | 00

Predominant Bed Compeosition: Bedrk @ Cobl / Gravl / Sand/7 Slt/Clay 4~Organic

Ave. Bank Ht. (ft): e QVidth (ft) Ave. Depth (in): Riffle/Pool Complex? Y@)
$-g o~

Stream ID: Date: Initials:

Number of Flags: Cowardin Class(es):

Two Photos: Yes / No GPS/Tech: Flagging Type: Center / Top of Bank

Flow Regime: Perennial / Intermittent / Ephemeral Flow Change Flag #:

Flow Observations: Dry / Low / Mod /High / Flood Ass.Wetland: Y/N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravi / Sand / SK/Clay / Organic
Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y /N

Rev 7






NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

CT-2

Steam Culvert Data






S NORMANDEAU ASSOCIATES

f\fﬁu‘/&L HYITROMNMENTAL CONSULTANTS
Northern Pass Project

>Wetlands Functions & Values Data Sheet

/
Wetland ID: (T - [~flo © Date: N-15-20lb Initials: S & /L~
Number of Flags: é/ Town: M{ wsF ol>  Project: /’j %ﬁ’iﬁ:
Wetlan@l&ed’; Notes:_ 2 Photos: #’s:
Open Water omp‘on'eknt«?: Y /N
Wetland Associated w/ Stream?: N IfYes,ID: €7 -~ </ A Type: P O/ E
Vernal Pool Identified?: Y / If Yes, ID: GPS Unit/Tech Initials: & /< /ﬂf SHcompl ete@
Cowardin Classes (Dominant(%)/others (%)): ﬁ” o / éﬁ:vw
Water Regime Special Modifiers ”
A-  Temp. flooded F- Semipermanently flooded b- Beaver x- excavated
B-  Saturated G- Intermittently exposed d- Partially drained/ditched s- spoil
C- Seasonally flooded H- Permanently flooded f-farmed
E- Seasonally flooded/ saturated J- Intermittently flooded h-diked/impounded
K- Artificially flooded 1- artificial
Functions and Values:
; - - s Dominant Plants:
FIvV: - ; , Suitable | Principal Tree: rpAp .L§f ned /:]; fz‘ﬁzﬁféﬁﬂﬁfﬁ
. , Y | N (Check)
Groundwater Rech/Disch. N /, ; & :
Floodflow Alteration N Vi Sapling/Shrub: Arwvs <pp.
Fish/Shellfish Habitat , -
Sed/Tox Retention W/ Herb/Seedling:
Nutrient Removal y .
Sed/Shore Stabilization \/ N/
Production Export P Woody Vine:
Wildlife Habitat N Invasives:

Recreation Soils:
Educate/Science Value

' Texture: ‘“ Sandy Silty Cl
Uniqueness/Heritage exture @ andy  SHty ayey
e

Visual Qual/Aesthetic . ] C/‘/} )
End/Threatened Species If mineral - Parent Materialy” Til Huvium  Other
Other: P

, Restrictive Layer? Y QL) if Yes, Depth (inches)
Notes: Sketch Map:

{1 Enrich./Cale. Seepage Swamp [ Floodplains/FP Forest [T Peatland (bogs & fens) 3 Freshwater Marsh [0 Unique
Basin Swamp/Marsh, which often include: [0 Black Ash [J Silver Maple [ Vegetated Shallow

Rev 7



£ NORMANDEAU ASSOCIATES
DRGSR EN Y IRONMENTAL CONSULTANTS

Northern Pass Project
Stream Data Sheet

Stream ID: Cr—S/ioe Date: 11 =15 -2218  Tnitials: gﬂfm

Number of Flags: é Cowardin Class(es): s

< /
Tweo Photo@ No GPS/Tech: ﬂ" Flagging Type@Top of Bank

i Ephemeral Flow Change Flag #:

Flow Regime: Perennial /-

Flow Observations: Dry gl we/ Mod /High / Flood Ass.Wetland: Y{:ﬁ;f‘lf Yes, ID:

Predominant Bed Composition: Bedrt@?)’ Cobl / Grav@ ic

ft): [/ Width (ft) Ave. Depth (in): Riffle/Pool Complex? @)

Flows through

Culvert CT-2 Z-4 o3
StreamID: <27 — <ol Date: l )’/!fj 20/4  nitials: <',;%ifé_f%
Number of Flags: é Cowardin Class(es): TZ_
Two Photos: Y‘e‘ / No GPS/Tech: < fﬂl Flagging Ty@ Top of Bank

R——

Flow Regime: Perennw /Ephemeral Flow Change Flag #:

Flow Observations: Dry {Low-/ Mod /High / Flood Ass.Wetlandg Y /N If Yes,ID: £ [~ U/ | 00

Predominant Bed Compeosition: Bedrk @ Cobl / Gravl / Sand/7 Slt/Clay 4~Organic

Ave. Bank Ht. (ft): e QVidth (ft) Ave. Depth (in): Riffle/Pool Complex? Y@)
$-g o~

Stream ID: Date: Initials:

Number of Flags: Cowardin Class(es):

Two Photos: Yes / No GPS/Tech: Flagging Type: Center / Top of Bank

Flow Regime: Perennial / Intermittent / Ephemeral Flow Change Flag #:

Flow Observations: Dry / Low / Mod /High / Flood Ass.Wetland: Y/N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravi / Sand / SK/Clay / Organic
Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y /N

Rev 7



NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

CT-3

Steam Culvert Data









g& NORMANDEAU ASSOCIATES

N E NV IRONMENTAL COMSULTIANTS

Northern Pass Project

Ce /;6/7‘ C2745

Wetlands Functions & Values Data Sheet

Wetland Associated w/ Stream?: /Y )/ N If Yes, ID:

Y /

Open Water Component?:

Wetland ID: C71J Initials:
Number of Flags: ’ Project:
Wetland:gjf)pi;;) / Closed Notes: 2 Photos: #’s:

Type: P /<1 / E

Vernal Pool Identified?: Y / If Yes, ID:

GPS Unit/Tech Initials: Complete* Y / N

Cowardin Classes (Dominant(%)/others (%)):

Water Regime
F- Semipermanently flooded

G- Intermittently exposed
H- Permanently flooded
J- Intermittently flooded
K- Artificially flooded

A-  Temp. flooded

B-  Saturated

C-Seasonally flooded

E- Seasonally flooded/ saturated

Special Modifiers

b- Beaver X- excavated
d- Partially drained/ditched s- spoil
f-farmed

h-diked/impounded
r- artificial

Functions and Values:

Dominant Plants:
Tree: /< ¢ e

o

Groundwater Rech/Disch. el ;
Floodflow Alteration V¥ ) Sapling/Shrub: /- T
Fish/Shellfish Habitat |
Sed/Tox Retention W Herb/Seedling:
Nutrient Removal : ) g ‘
Sed/Shore Stabilization * L s
Production Export v Woody Vine:
Wildlife Habitat = Invasives:
Recreation. Z . Soils: -
gi‘;;ig::;g:;ggaiue Texture: Organic Loamy Saﬁd@ Silty Clayey
Visual Qual/Aesthetic £ . . o .
End/Threatened Species e If mineral - Parent Material: Til’ Alluvium Other
Other: s

Restrictive Layer? Y N~ if Yes, Depth (inches)
Notes:

O Enrich./Calc. Seepage Swamp [ Floodplains/FP Forest [ Peatland (bogs & fens) [ Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: [1 Black Ash [ Silver Maple [ Vegetated Shallow

Rev7



ﬁﬁ NORMANDEAU ASSOCIATES

AR EN VIR UM MENTAL CORBULTANYS

Northern Pass Project
Stream Data Sheet

Stream 1D: C 7“";){6 o @'Q??% Date: ~ z’%’"w / ff Initials; gém
jm»’”’ L ; o ; - F 7;;,

Number of Flags: 9 Cowardin Class(es): / /: é/'k » é 2/ ~

Two Photos: Yeg / No GPS/Tech: wlote. EC Flagging Typegrfg;i%%j Top of Bank

Flow Regime: Perennial / l({te/ﬁ@lt/ phemeral Flow Change Flag #:
- -
Flow Observations: Dry / £ow>/ Mod /High / Flood Ass.Wetland: /§/N If Yes, ID: (7 4/ 200

Predominant Bed Composition: Bedrk / Bldr / Cobl / Gravl /ngax}fq,)‘/ Slt/Clay / Organic

M

Ave, Bank Ht. (ft): il Width (ft) Zfi/‘ Ave. Depth (in): f’;? Riffle/Pool Complex? Y /{/jﬁ

, e o AN
A S50 cretecd ot A O fjr«fwf f‘f 7-3
StreamID: (%75 /5P Date: [(~/%-/4 Initials: £/

i I i
Number of Flags: g Cowardin Class(es): Q /25 j

Two Photos: Ygs / No GPS/Tech: iﬁ.,,/'rf«’izy};(, /5 < Flagging Type: Center ﬁ:ﬁgbf Bank}

i

[N

Flow Observations: Dry / Low @ High / Flood Ass.Wetland: /Y¥N If Yes, ID: (_ 7hud 102 fof

Predominant Bed Composition: Bedrk / Bidr / Cobl / Gfé\//r/w /S;rja? SIt/Clay / Organic

R

Ave. Bank Ht. (ft): /.5 Width ) (f; Ave. Depth (in): 5 ~ Riffle/Pool Complex?/Y)/ N

Jr"‘yg J,/{“* 7 fa ?’j{ﬁ?j i~ fﬁé/‘% e wsj L i af ‘:: . ff %E “{;

Stream ID: (/775 ’ffp/ / Date: [/ -/ /¢ Initials: & £
£ P )y,
Number of Flags: ?L e Y4 Cowardin Class(es): Lo o 2
) 1§ S T
Two Photos: Xes) / No GPS/Tech: . fiic /&€ Flagging Type: Center / Top of Ba’ifg}
7 Lop of Bank

e

Flow Regime: /Per/ennial Intermittent / Ephemeral  Flow Change Flag #:
Flow Observations: Dry / Low / @/ High / Flood Ass.Wetland: Q{)N If Yes,ID: C 7740/ f(}f

Predominant Bed Composition: Bedrk / Bldr /(Cobl / Gravl¥ Sand / Slt/Clay / Organic

et

Ave. Bank Ht. (ft): .~ Width (ft)/ 5~ Ave. Depth (in):_/ 2. Riffle/Pool Complex? @ N
Assocoatat 174 el (-5

Rev 7







NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

Cz-1

Steam Culvert Data






‘% NORMANDEAU ASSOCIATES

NN EN VR O N MENTAL CONBULTANTS

Northern Pass Project
Stream Data Sheet

Stream ID: MP~ S| Date: fi~15-22}4 Initials: S H r;f L=

Number of Flags: 5 Cowardin Class(es): J<

Two Photoz‘@/ No GPS/Tech: = Vid Flagging Type@ Top of Bank

Flow Regime: Perenanhemeral Flow Change Flag #:

Flow Observations: Dry @ﬁod /High / Flood Ass.Wetland: Y#N_I¥ Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl #Gravl @é’"&j}sn/cmy Organic
Ave. Bank Ht. (f): / Width (ft)___ Ave. Depth (in):4 -~ 2 Riffle/Pool Complex? @

T |Associated with Culvert CZ-1 |
Stream ID: MP « ST Date: )/ =15~ 25 Tnitials: i S Ly
Number of Flags: 2 Cowardin Class(es): /_Z

Two PhotoW No GPS/Tech: <77 ‘ Flagging Typeé(;/egg,\:?’r op of Bank

Flow Regime: Perennial %ﬁ@phememl Flow Change Flag #:

Flow Observations: Dry@od /High / Flood Ass.Wetland: @f Yes, ID:

P -
Predominant Bed Composition: Bedrk @? / Cobl@] Sand / Slt/Clay / Organic

Ave. Bank Ht. (ft):-i Width (ft) __ Ave.Depth (in):_____  Riffle/Pool Complex? Y@

2-2 2 |Associated with Culvert CZ-1
Stream ID: - 5/e0 Date: //~/5 - 2ZS1L Initials: mg:@ff =
Number of Flags: g Cowardin Class(es): / 2

Two Photos: @ No GPS/Tech: _<# Flagging Typ@) Top of Bank

Flow Regime: Perennigt” Intermittep?/ Ephemeral Flow Change Flag #:

@ Mod / High / Flood Ass.Wetland@ﬁ If Yes, ID: o -LJ1o o

Predominant Bed Composition; Bedrk / Bldr / Cobl / Gfay, 'Wltlaay / Organic

Ave. Bank Ht. (ft): / Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y
2-3 O - L+ Associated with Culvert CM-01A

Flow Observations: Dry

Rev7







NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-1

Steam Culvert Data






£ NORMANDEAU ASSOCIATES

ORGSR ENVIRONMENTAL CONSULTANTS

Northern Pass Project
Stream Data Sheet

Stream ID: __ |4 K- S100 Date: !i/ 4%/ 2oléH Initials: -)77"[/1—/"':

Number of Flags: [ Cowardin Class(es): R\

Two Photos: / No GPS/Tech: _SH Flagging Type: Center { Top of Bank
Flow Regime Intermittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low /(Mod ;/ High / Flood Ass.Wetland: Y@If Yes, ID:

Predominant Bed Compesition: Bedrk / Bldr Slt/Clay / Organic

Ave. Bank Ht. (f6): | Width (f6) € ~/© Ave. Depth (in):Z -/ & Riffie/Pool Complex? Y (N
Associated with Culvert HK-1

Stream ID: /44 = $/9 /] Date: /// ?//Zﬁ; 4 Initials: fx‘i/i./::
Number of Flags: /2 Cowardin Class(es): /<

o TS
Two Photos:{Yes / No GPS/Tech: .S/ Flagging Type: Center ¢ Top of Bank

Flow Regi@enniai Plntermittent / Ephemeral Flow Change Flag #:

Flow Observations: Dry / Low / @-ﬁgh / Flood Ass.Wetland: Y/@If Yes, ID:

Predominant Bed Composition: Bedrk Cobl @@g{) Slt/Clay / Organic

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): ’ Riffle/Pool Complex? Y @)

/=4 3=/ @ =2 Associated with Culvert HK-2
StreamID: ___ [ = 5/6 2 Date: f{f ?f 22/ 6 Initials: __ 74/ /er~
Number of Flags: — Cowardin Class(es):

Two Photos: @ No GPS/Tech: < 571 Flagging Typ@ Top of Bank
Flow Regime: Perennial / Intermittenf/ Ephemeral’ Flow Change Flag #:

Flow Observations: Dry / Mod /High / Flood Ass.Wetland: Y@f Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravl / Sand / Slt/Clay@

Ave. Bank Ht. (ft): =5 Width (f6)_/  Ave. Depth in): © —{ Riffie/Pool Complex? @
Associated with Culvert HK-2
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NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-2

Steam Culvert Data






£ NORMANDEAU ASSOCIATES

ORGSR ENVIRONMENTAL CONSULTANTS

Northern Pass Project
Stream Data Sheet

Stream ID: __ |4 K- S100 Date: !i/ 4%/ 2oléH Initials: -)77"[/1—/"':

Number of Flags: [ Cowardin Class(es): R\

Two Photos: / No GPS/Tech: _SH Flagging Type: Center { Top of Bank
Flow Regime Intermittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low /(Mod ;/ High / Flood Ass.Wetland: Y@If Yes, ID:

Predominant Bed Compesition: Bedrk / Bldr Slt/Clay / Organic

Ave. Bank Ht. (f6): | Width (f6) € ~/© Ave. Depth (in):Z -/ & Riffie/Pool Complex? Y (N
Associated with Culvert HK-1

Stream ID: /X = $/9 /] Date: /// ?//Zﬁ; 4 Initials: fx‘i/i./::
Number of Flags: /2 Cowardin Class(es): /<

o TS
Two Photos:{Yes / No GPS/Tech: .S/ Flagging Type: Center ¢ Top of Bank

Flow Regi@enniai Plntermittent / Ephemeral Flow Change Flag #:

Flow Observations: Dry / Low / @-ﬁgh / Flood Ass.Wetland: Y/@If Yes, ID:

Predominant Bed Composition: Bedrk Cobl @@g{) Slt/Clay / Organic

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): ’ Riffle/Pool Complex? Y @)

/=4 3=/ @ =2 Associated with Culvert HK-2
StreamID: ___ [ = 5/6 2 Date: f{f ?f 22/ 6 Initials: __ 74/ /er~
Number of Flags: — Cowardin Class(es):

Two Photos: @ No GPS/Tech: < 571 Flagging Typ@ Top of Bank
Flow Regime: Perennial / Intermittenf/ Ephemeral’ Flow Change Flag #:

Flow Observations: Dry / Mod /High / Flood Ass.Wetland: Y@f Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravl / Sand / Slt/Clay@

Ave. Bank Ht. (ft): =5 Width (f6)_/  Ave. Depth in): © —{ Riffie/Pool Complex? @
Associated with Culvert HK-2
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NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING
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Steam Culvert Data






£ NORMANDEAU ASSOCIATES

CRLRR EHVIRONMENTAL CONSULTANTS
Northern Pass Project

Wetlands Functions & Values Data Sheet

: g ) /
Wetland ID: __ /i - (/)00 Date: /// 4’/ Rolls Initials: __~S// / £/~
Number of Flags: 3 Town: Project: I P
Wetland@ Closed Notes: V2 L/cTles) Lompoea S7WE4A 2 Photos: #s: (/
Open Water Component?: Y / @)
Wetland Associated w/ Stream?:é) N IfYes, ID: HK-S103 K- 1ot Type:@g{ii} / E

4
. . ‘s 7 o
Vernal Pool Identified?: Y / @ If Yes, ID: GPS Unit/Tech Initials: £ |SH Complete”” Y ) N
Cowardin Classes (Dominant(%)/others (%)): pPIe) E
Water Regime Special Medifiers
A-  Temp. flooded F- Semipermanently flooded b- Beaver x- excavated
B-  Saturated G-~ Intermittently exposed d- Partially drained/ditched s- spoil
C-Seasonally flooded H- Permanently flooded f-farmed :
E-  Seasonally flooded/ saturated J- Intermittently flooded h-diked/impounded
K- Artificially flooded r- artificial

Functions and Values:

DominaptP nts:
Tree: V ,Miﬂsﬁ,ﬁp(g /Z« /\’14)“? , A E@Mﬂ&j@”
T

£

Floodflow Alteration ~ . \/ Sapling/Shrub: _J . ,k/’éfz“‘“;%
Fish/Shellfish Habitat -
Sed/Tox Retention N Herb/Seedling:
Nutrient Removal '
Sed/Shore Stabilization v
Production Export v | Woody Vine:
Wildlife Habitat v Invasives:
Recreation . Soils:
Educate/Science Value v, ) D e
Uniqueness/Heritage v Y Texture: -Organ 0&%;3 andy Silty  Clayey
Visual Qual/Aesthetic A ) X _ )
End/Threatened Species ~ If mineral - Parent Material: ¢ Till _Alluvium Other
Other: —

Restrictive Layer@ N if Yes, Depth (inches) l//m WELer
Notes:

Sketch Map:

[0 Enrich./Calc. Seepage Swamp [ Floodplains/FP Forest [1 Peatland (bogs & fens) [l Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: I Black Ash [ Silver Maple [ Vegetated Shallow

Rev 7



£ NORMANDEAU ASSOCIATES

RGN BNV IRONMENTAL COMNSULTANTS

Northern Pass Project
Stream Data Sheet

StreamID: /4K - S0} Date: f}/ Qj 2016 Initials: < lv/’/ L
Number of Flags: /O Cowardin Class(es): K

/“""1 1 P e .
Two Photos@/ No GPS/Tech: .5} Flagging Type: Centet/ Top of Bank P

Flow Reglme{lgere}}ga}’}E Intermittent / Ephemeral  Flow Change Flag #:
P
Flow Observations: Dry / Low @ngh / Flood Ass.Wetland: @ If Yes, ID: MR- ves

Predominant Bed Composmon Bedrk / Bldr /’ﬁéﬁavﬁ/fg'and } Slt/Clay / Organic

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in):___ Riffle/Pool Complex? Y/ﬁ)
/=2 xS o0-4 |Associated with Culvert HK-3 |
Stream ID: MK ~ Sjo Y Date: /f/I ‘?/ZW{; Initials: fﬁiéi“”
Number of Flags: 3 (/ﬁ / Lrs C’r‘w\ Cowardm Class(es): A
Two Photosy'Yes 7 No GPS/Tech: __ -SH/ Flagging Types Center # Top of Bank
'wo Pho osa es. o ec agging yp@ op of Bal

Flow Regime: Perennial@ Ephemeral Flow Change Flag #:

Flow Observations: D MPMod /High / Flood Ass.Wetland: {fY /N IfYes, ID: & K- tsjo>

Predominant Bed Composition: Bedrk / Bldr / Cobl @@@ Sit/Clay @3&)

Ave. Bank Ht. (ft): . S Width (ft) Ave. Depth (in): & - 3 Riffle/Pool Complex? @

/- . :
< |ASSOC|ated with Culvert HK-3
StreamID: K - S /o S Date: /*’,/ ‘%’f?f«} /& Initials: ﬁéf;‘ié ~
Number of Flags: Lf' Cowardin Class(es): /<
Two Photo{i(is/) No GPS/Tech: = f‘i:f Flagging Typ r } Top of Bank

Flow Regime: Perennialy’ [ phemeral Flow Change Flag #:

R il

Flow Observations: Low. Mod / High / Flood Ass.Wetland: (?}N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravl / Sand / Slt/Cla

Ave. Bank Ht. (ft): ¢ S Width (ft) = - Ave. Depth m):0-4 - Riffie/Pool Complex? YO
|Associated with Culvert HK-5

Rev7




NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-5

Steam Culvert Data






£ NORMANDEAU ASSOCIATES

RGN BNV IRONMENTAL COMNSULTANTS

Northern Pass Project
Stream Data Sheet

A
StreamID: /4K - S0} Date: f}/ Qj 2016 Initials: < lv/’/ L
Number of Flags: /O Cowardin Class(es): K
/“""1 1 P e .
Two Photos@/ No GPS/Tech: .5} Flagging Type: Centet/ Top of Bank P

Flow Reglme{lgere}}ga}’}E Intermittent / Ephemeral  Flow Change Flag #:
P
Flow Observations: Dry / Low @ngh / Flood Ass.Wetland: @ If Yes, ID: MR- ves

Predominant Bed Composmon Bedrk / Bldr /’ﬁéﬁavﬁ/fg'and } Slt/Clay / Organic

Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in):___ Riffle/Pool Complex? Y/ﬁ)
/=2 xS o0-4 |Associated with Culvert HK-3 |
Stream ID: MK ~ Sjo Y Date: /f/I ‘?/ZW{; Initials: fﬁiéi“”
Number of Flags: 3 (/ﬁ / Lrs C’r‘w\ Cowardm Class(es): A
Two Photosy'Yes 7 No GPS/Tech: __ -SH/ Flagging Types Center # Top of Bank
'wo Pho osa es. o ec agging yp@ op of Bal

Flow Regime: Perennial@ Ephemeral Flow Change Flag #:

Flow Observations: D MPMod /High / Flood Ass.Wetland: {fY /N IfYes, ID: & K- tsjo>

Predominant Bed Composition: Bedrk / Bldr / Cobl @@@ Sit/Clay @3&)

Ave. Bank Ht. (ft): . S Width (ft) Ave. Depth (in): & - 3 Riffle/Pool Complex? @

/- . :
< |ASSOC|ated with Culvert HK-3
StreamID: K - S /o S Date: /*’/ "'3’/[?@3 /& Initials: S/ /£ 7~
Number of Flags: Lf' Cowardin Class(es): /<
Two Photo{i(is/) No GPS/Tech: = f‘i:f Flagging Typ r } Top of Bank

Flow Regime: Perennialy’ [ phemeral Flow Change Flag #:

R il

Flow Observations: Low. Mod / High / Flood Ass.Wetland: (?}N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravl / Sand / Slt/Cla

Ave. Bank Ht. (ft): ¢ S Width (ft) = - Ave. Depth m):0-4 - Riffie/Pool Complex? YO
|Associated with Culvert HK-5

Rev7






NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-7.1

Steam Culvert Data



? STREAM CROSSING ASSESSMENT WORKSHEET
Project: W bara. Cuviar  ALIELmEwNT Location of Crossing:____[1/{_7.}

Date of ficld assessment:
Stream Parameters at Crossing

#
Existing Crossing (type and size): 16 . A X Watershed size

A cMP [JRCP [[JHDPE [JArch/Squash Pipe [ ] Closed Box [ ] Open Box [ | Bridge [ ] Other

General Information to be collected at the Crossing:

Dominant Species:

GPS Wetland Delineation: [X] GPS: Roadway [} pelbw bieh  Amerion beed,
Balyem £7, Seye /Mi/’&\

Riparian Zone (surrounding or on the banks):
Extent of vegetation (circle): absent, low densz‘ty m@ high density

T —

Type of dominant vegetation (circle): graminoid, herbaceous, s@g tree

X
Slope at crossing: 57 (Rise in Elev.) 2.3/ Tl;

_‘S}Lf};_ (Length of Crossing)
Outlet Data: [X] GPS
Depth of water at invert if not perched: - (example): @
: %
Distance between top and bottom of culvert/bed material: It

Perched at outlet? [{YES [(JNO (If yes, Distance from invert to the waters surface: __ 2.5 ) (example):

Tailwater Controls present at crossing? [_JYES @NO
Pool Configuration: width ~ __ length: — _Max pool depth at outlet: -
Location (distance from outlet): A4 Materials: AR

o 20
Dominant Channel Material (visual assessment): [_] sand [] silt [] gravel [] cobble [ boulder [ ] bedrock
Pebble Count: [ JYES NO (Tier 3 sites) Steambed Features (Describe, Photos,Sketch):
[kPhoto of Outlet Structure and Downstream Conditions CFF
SPE Fah

Inlet Data: GPS
Depth of water at inlet: 0 (example): ‘@

Distance between top and bottom of culvert/bed material: _ /# A

Dominant Channel Material (visual assessment): [ ] sand [ ] silt [_] gravel [ ] cobble [X] boulder [] bedrock
Pebble Count: [ JYES  [FINO (Tier 3 sites) éa

[Y] Photo of Inlet Structure and Upstream Condition

@ Cross Section Information [X] GPS

é
Top of bank width ib Ordinary high water width g Distance from inlet /S
Page 1



R

CL//(/K/“%" 35 / /J;/,7

a ,‘ﬂ
e S ¢
/ jx} & Celey /}‘4,/,9 e

[recnvurt

a I AL, Mf L{;}

/’(ﬁ/s (// / ?JC/L/ . “"*'—

B

e T T
Qi\ —,
=




‘{__% MORMANDEAU ASSOCIATES
AR E R VIR T R RENTAL CONGULTANTS

Northern Pass Project
Stream Data Sheet

Stream ID: /- -/ £ - J’i}ﬁjf&« Date: [ (- /5 /5 Initials: /£~ /
Number of Flags: / 2 . Cowardin Class(es): /() N:Jé‘f /

Two Photos:@ / No GPSMTech: LY.

_—

Flow Regxme@ / Intermittent / Ephemeral  Flow Change Flag #:
i

Flow Observations: Dry / Low / /@/ High / Flood Ass.Wetland: le}lf Yes, ID: _ —

Predominant Bed Composition: Bedrk / Bldr / obl /G / Sand / Sit/Clay / Organic

Ave. Bank Ht. (ft): Width (ft) / 0 Ave. Depth (in): Riffle/Pool Complex?@ /N
/ Z/ K9 rre R // VL .1 {f@fi/ e / //:f/ - 5"}’/ /{

Stream ID: f”z’ ey .2@_} Date: ([ ~/5-/4 Initials: /= 7.
Number of Flags: { Cowardin Class(es): / > /i« -

Two Photos: @sf / No GPS/T ech: Ui, -0 Flagging Type:@} / Top of Bank
''''' "

)

Flow Regime: Perennia ntermxttenp‘

Flow Observations: Dry / Low / ' / High / Flood Ass Wetland: Y/ @;’ If Yes, ID: __ —

Ephemeral Flow Change Flag #: e

Predominant Bed Composition: Bedrk / Bldr»’f Cobl / g;avi / Sand / Slt/Clay / Organic
M
Ave. Bank Ht. (ft): [ '6)W1dth (ft) u Ave. Depth (in): 6 Riffle/Pool Complex? @N

Aesoepetocs wrilbt colveed (1K <271

Stream ID: Date: Initials:
Number of Flags: Cowardin Class(es):
Two Photos: Yes / No GPS/Tech: Flagging Type: Center / Top of Bank

Flow Regime: Perennial / Intermittent / Ephemeral Flow Change Flag #:

Flow Observations: Dry / Low / Mod /High / Flood Ass.Wetland: Y/N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravl / Sand / Slt/Clay / Organic
Ave. Bank Ht. (ft): Width (ft) Ave, Depth (in): Riffle/Pool Complex? Y /N

Rev 7




NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-7a

Steam Culvert Data



STREAM CROSSING ASSESSMENT WORKSHEET
Project:__ N0 MRAR CUWERT  aAcSSESImEn/T Location of Crossing:;___[1K 1A

Date of field assessment:

Stream Parameters at Crossing

2
Existing Crossing (type and size): 36 Eoumd % Watershed size

[Kcmp [JRCP [(JHDPE [ JArch/Squash Pipe [] Closed Box [] Open Box [] Bridge [ ] Other

General Information te be collected at the Crossing:
: Dominant Species:

Balfan. Fr,  ged v

yelow oot

GPS Wetland Delineation: [X GPS: Roadway [x]

Riparian Zone (surrounding or on the banks):

Extent of vegetation (circle): absent, , moderate density, high density

Type of dominant vegetation (circle): graminoid, herbaceous, @trae
X

L IR A
Slope at crossing: g v 34@ (Rise in Elev.) A5+ m

305 (Length of Crossing)

Qutlet Data: [X] GPS
Depth of water at invert if not perched: WA (example): @

Distance between top and bottom of culvert/bed material: 36

Perched at outlet? @Y ES[INO (If yes; Distance from invert to the waters surface: 1 ) (example):

Tailwater Controls present at crossing? YES [(JNO N
Pool Configuration: width %0" length: 102" Max pool depth at outlet: Zl

Location (distance from outlet): ___ &£~ Materials: _(049L%t [ B ovigte

3

b U 42

Dominant Channel Material (visual assessment): [ ] sand [] silt [] gravel [{] cobble [ boulder [] bedrock
Pebble Count: [ [YES IE‘NO (Tier 3 sites) Steambed Features (Describe, Photos,Sketch):

ﬂPhoto of Qutlet Structure and Downstream Conditions - e
SE R BalH.

Inlet Data: [/] GPS
- )
Depth of water at inlet: E.J 7 (example): @

Distance between top and bottom of culvert/bed material:

¥,

31

Dominant Channel Material (visual assessment): [ sand [X] silt m gravel [ ] cobble [] boulder [] bedrock
Pebble Count: [_JYES @No (Tier 3 sites) 7o o )

& Photo of Inlet Structure and Upstream Condition

!

Q] Cross Section Information [ ] GPS
f - £ } 7

[
Top of bank width 9 9 ! Ordinary high water width 9 4 Distance from inlet
Page |
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‘{__% MORMANDEAU ASSOCIATES
AR E R VIR T R RENTAL CONGULTANTS

Northern Pass Project
Stream Data Sheet

Stream ID: /- -/ £ - J’i}ﬁjf&« Date: [ (- /5 /5 Initials: /£~ /
Number of Flags: / 2 . Cowardin Class(es): /() N:Jé‘f /

Two Photos:@ / No GPSMTech: LY.

_—

Flow Regxme@ / Intermittent / Ephemeral  Flow Change Flag #:
i

Flow Observations: Dry / Low / /@/ High / Flood Ass.Wetland: le}lf Yes, ID: _ —

Predominant Bed Composition: Bedrk / Bldr / obl /G / Sand / Sit/Clay / Organic

Ave. Bank Ht. (ft): Width (ft) / 0 Ave. Depth (in): Riffle/Pool Complex?@ /N
/5 Z/ 5 e / VL Al resf g P 4 / //4{/ - }“/f

Stream ID: f”z’ L5 .2@_} Date: [ -S54 Initials: /7~ 7.
Number of Flags: { Cowardin Class(es): / > /i« -

Two Photos: @sf / No GPS/T ech: Ui, -0 Flagging Type:@} / Top of Bank
''''' "

)

Flow Regime: Perennia ntermxttenp‘

Flow Observations: Dry / Low / ' / High / Flood Ass Wetland: Y/ @;’ If Yes, ID: __ —

Ephemeral Flow Change Flag #: e

Predominant Bed Composition: Bedrk / Bldr»’f Cobl / g;avi / Sand / Slt/Clay / Organic
M
Ave. Bank Ht. (ft): [ '6)W1dth (ft) u Ave. Depth (in): 6 Riffle/Pool Complex? @N

Aesoepetocs wrilbt colveed (1K <271

Stream ID: Date: Initials:
Number of Flags: Cowardin Class(es):
Two Photos: Yes / No GPS/Tech: Flagging Type: Center / Top of Bank

Flow Regime: Perennial / Intermittent / Ephemeral Flow Change Flag #:

Flow Observations: Dry / Low / Mod /High / Flood Ass.Wetland: Y/N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravl / Sand / Slt/Clay / Organic
Ave. Bank Ht. (ft): Width (ft) Ave, Depth (in): Riffle/Pool Complex? Y /N

Rev 7




NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-8

Steam Culvert Data






£~ NORMANDEAU ASSOCIATES

RGN ENVIRONMENTAL CONSULTANTS

Northern Pass Project
Stream Data Sheet
Stream ID: M/ K - 5!'57@; Date: /! /) ﬁ/mié Initials: J‘H’/f-—l‘:"'
Number of Flags: 3 i/ +#+ Y 4PC ﬁﬁw\} Cowardin Class(es) IZ
‘Two Photo es_” No GPS/Tech: S, M Flagging Typ@op of Bank

Flow Regime: Perenmaé/’f&cerﬁlﬁg;w%phemeral Flow Change Flag #:
Flow Observations: Dry / Low K@xgh / Flood Ass.Wetland: Y/N_If Yes, ID:

Predominant Bed Composition: Bedrk~ ‘. ) Cobl @ / Slt/Clay / Organic

mﬂ.«mﬂ“““

Ave. Bank Ht. (fty: _/_Width (ft)___ Ave. Depth (in):____ Riffle/Pool Complex? @

7-8 g~ € [Associated with Culvert HK-8
Stream ID: 41K~ Swe™ Date: /’//D /”?xﬁf 4 Initials: Sﬁ"/f{i. F=
Number of Flags: 8 Cowardin Class(es): /—2~~

)

Two Photo@ No GPS/Tech: _.5}“”71 Flagging Type: Cenmf Bank .~

s
ce————

Flow Regime: Perennia Intemlﬁgmﬁphemeral Flow Change Flag #:
e w“> ——

Flow Observations: Dry / Low /iMo M/}ngh / Flood Ass.Wetland: Ci,ﬁ% If Yes, ID: 1K ~(U]o {
WK

Predominant Bed Composition: Bedrk / Bldr WMWCI@ / Organic

Ave. Bank Ht. (ft)./_rg_ Width (ft)_____ Ave. Depth (in):____ Riffle/Pool Complex? YC)

2o o-6 ) Associated with Culvert HK-12
StreamID: M) - Siv Date: /f/ / ij 2did Initials: 5% Ji =
‘Number of Flags: / o Cowardin Class(es): f2
Two Photo@ No GPS/Tech: S/ / Flagging Type: Cemeg; 4T oﬁwa?'ﬁ;;l:%

Flow Regi et erni' #Intermittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low ngh / Flood Ass.Wetland: @f Yes, ID:
Predominant Bed Compesition: Bedrk ww Slt/Clay / Organic

Ave. Bank Ht. (ft): / _/ Width (ft) ___ Ave. Depth (in):Z ~ L#‘leﬂelPool Complex? @
10~/5 |Associated with Culvert HK-13

Rev7







NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-9

Steam Culvert Data



STRE CROSSING ASSESSMENT WORKSHEET

, SN ,
NP dpxl (y el 200 b pl Location of Crossing;: -9 ff Soul “y ¢

Project:

Date of field assessment: 1/ 8 /} 2/ é
Stream Parameters at Crossing

! i .
o v ¥ 3oL Watershed size £</ 77 % .

Existing Crossing (type and size):

[CJemp [JRCP [JHDPE IZfArch/Squash Pipe [ ] Closed Box [_] Open Box [ ] Bridge [ | Other

General Information to be collected at the Crossing:

Dominant Species:;

GPS Wetland Delineation: @ GPS: Roadway @

G G A e
¥ = At 1

Riparian Zone (surrounding or on the banks): ”

e

Extent of vegetation (circle): absent, low density,moderate density, high density 'y il

Type of dominant vegetation (circle): graminoid, herbaceous, shrub/sapling:,-fftrye’é::’

X
: 3 %7 03
Slope at crossing: -« ' <= (RiseinElev.) |

20! (Length of Crossing)

QOutlet Data: GPS
Depth of water at invert if not perched: M4 (example): @

105!

Distance between top and bottom of culvert/bed material:
Perched at outlet? [KJYES [ INO (If yes, Distance from invert to the waters surface: 40 ) (example):

Tailwater Controls present at crossing? [YES [JNO .
Pool Configuration: width _|£.5 length: {2  Max pool depth at outlet: 7, 79

Location (distance from outlet): {7 " Materials: Cobkli/ g/onl /iy

k) 7o
Dominant Channel Material (visual assessment): ] sand [ ] silt [.] gravel [X] cobble [X] boulder [ ] bedrock
: ier 3 si BES 1y
Pebble Count: EYES [INO (Tier 3 sites) Steambed Features (Describe, Photos,Sketch):

IE Photo of Outlet Structure and Downstream Conditions

Inlet Data: [Zl GPS
4
Depth of water at inlet:  $ (example): @

. , I
Distance between top and bottom of culvert/bed material: _ 2~ 7é

Dominant Channel Material (visual assessment): [ ] sand []silt [] gravel [ cobble [} boulder [ ] bedrock
Pebble Count: [ JYES [JNO (Tiér 3 sites) " / )

@ Photo of Inlet Structure and Upstream Condition

N 0w e A at ‘
@ Cross Section Information [] GPS { /ff/ /§ Ao -2 b -;5 [&k
. ‘ ) T N
Top of bank width () Ordinary high water width 20 Distance from inlet /0

Page 1
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and

Crossing HK-9
Tier 3 Reference Reach and
Cross section Locations

Legend

Tier 3 Cross-section

Tier 3 Reference Reach

@ Culvert/Crossing




HK-9 Longitudinal Profile

Station Foresight Backsight Elevation Notes
STA #1 16.18 1661.68 Backsight to Culvert Inlet - Invert
0 2.63 1659.05 riffle
5 2.44 1659.24 Pmax
15 3.05 1658.63 Bpool
43 2.93 1658.75 Bglide
80 4.61 1657.07 Riffle-mid
114 6.11 1655.57 Briffle
118 6.73 1654.95 Pmax
130 6.25 1655.43 Bpool
145 6.99 1654.69 Briffle
150 7.46 1654.22 Pmax
158 7.20 1654.48 Bpool
185 9.29 1652.39 Briffle
205 9.60 1652.08 Bglide
213 10.46 1651.22 Briffle
222 10.73 1650.95 Bglide
261 13.66 1648.02 Briffle
264 14.85 1646.83 Pmax
268 14.11 1647.57 Bpool
303 16.17 1645.51 Briffle
16.18 1645.50 Culvert Inlet - Invert
17.20 1644.48 Culvert Outlet - Invert
9.42 1652.26 Culvert Inlet - Top
10.25 1651.43 Culvert Outlet - Top
8.00 1653.68 Bechmark, rt side, downstream (pin on road edge in ground)
18.33 1643.35 Outlet Invert substrate
20.39 1641.29 Pmax at outlet
HK-9 Longitudinal Profile
1660.00
4N_\
1658.00
1656.00 \
_ \v\gg\section at Station 1+83
é 1654.00 AN
-g 1652.00 Ny
w 1650.00
1648.00 \
1646.00
Average bed slope = 0.045 g
1644.00 T T T T T T !
0 50 100 150 200 250 300 350
Station




HK-9 Cross Section

Distance from
Bank (rt)
STA#1

MAX
AVERAGE

Stadia Rod
Reading

7.25
7.39
8.28
8.28
7.35
7.49
8.91
8.69
8.95
9.07
9.08
8.89
9.05
9.02
9.44
9.47
9.25
9.24
8.73
7.80
6.84

Water Depth
(ft)

0.12
0.10
0.40
0.55
0.40
0.30
0.37
0.36
0.85
0.75
0.49
0.48

Bankfull
Depth (Feet)

0.41
0.55
1.44
1.44
0.51
0.65
2.07
1.85
2.11
2.23
2.24
2.05
2.21
2.18
2.60
2.63
2.41
2.40
1.89
0.96
0.00

2.63
1.74

Note: Elevation is adjusted to the height of the tallest bank.

Watershed Area (acres) *
Max Bankfull Depth:
Bankfull Width:
Floodprone Width:
Entrenchment Ratio:
Average Bankfull Depth:
Width Depth Ratio:
Sinuosity

LP channel slope
Predominant substrate:
50th percentile
Approximate Water Elev:

1414.4
2.63

20

44

2.2
1.74
11.48
1.03
0.045
Cobble
0.554 ft
1653.02

* - Watershed Area provided by VHB

Stream Bed  Surface Water

Water depth Elevation Elevation
(Feet) Backsight (Feet) (Feet) Notes:
16.18 1661.68 Backsight to Culvert Inlet - Invert (elevation = 1645.50 feet)

1654.43 Right Bank
1654.29
1653.40
1653.40
1654.33
1654.19

0.12 1652.77 1652.89

0.10 1652.99 1653.09

0.40 1652.73 1653.13

0.55 1652.61 1653.16

0.40 1652.60 1653.00

0.30 1652.79 1653.09

0.37 1652.63 1653.00

0.36 1652.66 1653.02

0.85 1652.24 1653.09

0.75 1652.21 1652.96

0.49 1652.43 1652.92

0.48 1652.44 1652.92
1652.95
1653.88
1654.84 Left Bank

0.85

0.43 1653.02

DS=0.706 ft  US =0.747 feet

1656.00

HK-9 Cross-section

1655.50

1655.00

1654.50

/Boulder

1654.00

/™

1653.50

1653.00

—4—Stream Bed Elevation (Feet)
=i—Surface Water Elevation (Feet)

1652.50

1652.00

1651.50

1651.00 T T

9 10 11 12 13 14 15 16 17 18 19 20
Distance from Right Bank (ft)




HK-9 Pebble Counts

Downstream of Culvert Upstream of Culvert Cross-Section
Pebble Cum % | Pebble Cum % | Pebble Cum %
Particle Size (ft) Counts | Class % | finer Counts | Class % | finer Counts | Class % | finer
Sand (< 0.007") 4 4 4 0 0 0 0 0 0
Gravel (0.007 - 0.21)) 13 13 17 5 5 5 20 20 20
Cobble (0.21 - 0.83") 40 41 58 52 52 57 54 54 74
Boulder (0.83 - 13.3)) 41 42 100 43 43 100 26 26 100
Bedrock (> 13.3") 0 0 100 0 0 100 0 0 100
Total 98 - - 100 - - 100 - -
D50 (ft.) 0.706 - - 0.747 - - 0.554 - -
HK-9 - Downstream of Culvert
45 120
40 -
] 100
35 . Class % S
& 30 - = Cum % finer 80 E
52 60 :
2 50 - g
& 15 40 E
10 D50 =0.706 K
5 | 20 g
- o
0 T T T T 0
Sand (< 0.007') Gravel (0.007 - 0.21") Cobble (0.21 - 0.83") Boulder (0.83 - 13.3) Bedrock (> 13.3")
Particle Size Class (feet)
HK-9 - Upsteam of Culvert
60 120
50 | mmm Class % u 100
=l Cum % finer S
S 10 80 g
§ 30 60 T
o =
£ &
K 20 40 .g
/ D50 =0.747 k]
10 20 g
‘ 3
0 - T T T 0
Sand (< 0.007') Gravel (0.007 - 0.21") Cobble (0.21-0.83') Boulder (0.83 - 13.3) Bedrock (> 13.3')
Particle Size Class (feet)
HK-9 - Cross-Section
60 120
50 1— m Class % = 1 100
[ e=lli=Cum % finer II, F
& 40 80 g
53 e 60 %
3 2
Cﬂ: 20 — 40 g
D50 = 0.554 K
10 20 g
3
0 T T T T 0
Sand (< 0.007') Gravel (0.007 - 0.21") Cobble (0.21 -0.83") Boulder (0.83 - 13.3) Bedrock (> 13.3')
Particle Size Class (feet)




‘f% NORMANDEAU ASSOCIATES

RSN E R Y VRO N M ENTAL CONEULTANTS

Northern Pass Project
Stream Data Sheet
Stream ID: X -5 -/ o2 Date: //- %8 Initials: = L
Number of Flags: é" (9/ /_/; Cowardin Class(es): fﬁ’g \,«z o/ ’1’; (

Two Photos: @ / No GPS/Tech: (. #= A«m Flagging Type: Center / Top of Bank

Flow Regime {ﬁgnn }D Intermittent / Ephemeral Flow Change Flag #:

st

S —

Flow Observations: Dry / Low /flﬁoﬂd»}/ High / Flood Ass.Wetland: Y/N) If Yes, ID:
Predominant Bed Composition: Bedrk / Bldr /%bl 7 Graﬁ\/ Sand / Slt/Clay / Organic

*—-....Q e

Ave. Bank Ht. (ft): L Width (ft) /7 Ave. Depth (m). 7 Riffle/Pool Complex? V)/N
/(ﬁ" Tt 7. ol Lo ;f‘}{{ f ‘?’i’éf”’ fg’

Stream ID: /77 -5 -5/ Date: //-/ % -/5 Initials: & ¢
Number of Flags: - Cowardin Class(es): fﬂ{ g‘“:{z 5
Two Photos: ﬁ' 5 / No GPS/Tech: .. fﬁ‘f« Flagging Type: Center / Top of Bank

Flow Regime: Perennial / Infertmtte;t / Ephemeral Flow Change Flag #:
Flow Observations: Dry m/ Mod / High / Flood Ass.Wetland: Y/(N It Yes, ID: -

Predominant Bed Compeosition: Bedrk / Bldr / Cobl /ffira / Sand / g{f&*ﬁ‘“}/ Organic
Ave. Bank Ht. (ft): /. 5 "Width (ft)_~~ - Ave. Depth (in): J Riffle/Pool Complex? Y@

ﬂ.f"xi €% 2 f&‘ f”’i f’

Stream ID: Date: Initials:
Number of Flags: Cowardin Class(es):
Two Photos: Yes / No GPS/Tech: Flagging Type: Center / Top of Bank

Flow Regime: Perennial / Intermittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low / Mod /High / Flood Ass.Wetland: Y/N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravl / Sand / Slt/Clay / Organic
Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y /N

Rev7







NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-11

Steam Culvert Data



AT

Culvert Assessment Field Form ~ Geomorphic & Hai)itat Parameters

Unknown [

£ f‘"w"‘p

Tidal U

g fo g

paved gravel (trail
railroad

new old  eroding
collapsing  rusted

Concrete
Plastic-Corrugated
Plastic-Smooth

yes no

. Tank

o gy !
t i
i 7
teel-Corrugated /&

Steel-Smooth
Aluminum-Corrugated
Wood -
Other:

- unusually low typical low

higher than average

yes no ’ ﬂqod conditions

s

Metal  Concrete  Masonry  Gabion  Dry Fit Stone  Plastic Otherg None )

Geomorphic and Fish Passage Data

General
T s

Floodplain filled by roadway approaches: entlrely (> ¥, of floodplain)  partially (/, - % of floodplain) {_not sxgmﬁcant?

Structure within %5 mile downstream of a significantly steeper segmeg/l;gé stream: yes n”é&kf; ““unsure

Culvert slope as compared with the channel slope is:  higher ~ {lowe) about the same

Water depth in the crossing matches that of stream: yes no (significantly deeper) no (significantly shallower) /-

£t

Water velocity in crossing matches that of stream: yes no (significantly faster) no (sngmﬁcantly slower)

Upstream Ty o
Structure opening pamallgkgbstructed by (circle all that apply): wood iggggwn‘};;i‘g . wood & sedxment
Screening atinlet: yes |/ no.’ deformation of culvert none  other
Steep riffle present 1mmetﬁately upstream of structure: ”3%\ no

If channel avulses, stream will: cross road [ 02 . cross and follow road  unsure
Estimated distance avulsion would follow road: ___ &/2 (ft.) e

Angle of stream flow approaching structure:  sharp bend (45° - 90°) ild bend (5° .45 )0

U ——

naturallv straight channelized straight. e— m,%
Evidence of streambed erosi aggradation immediately upstream of culvert: erosion | aggradatlgp none

Culvertinlet:  at grade |{cascade) free fall L, e
Upstream bankfull widths: ~1.) "/, o, 5

4.) 5.) (ft.)

1




Reference bankfull widths: 1.) 2) 3) 4.) 5.) (ft.)
Downstream

Water depth in culvert (at outlet): 0.0 (0.0 ft.)
Culvert outlet: Cat grade) cascade freefall backwatered
Outlet drop (invert to water surface): 0.0 0.0 tﬁ’)
Pool present immediately downstream of structure:  yes {no..

Pool depth at point of streamflow entry: (ft.)

Maximum pool depth: (0.0 feet) : P
Downstream bank heights are substantially higher upstream bank heights:  yes i@
Hydraulic control type:  bedrock boulders (cobble gravel sand wood other:

&

(ft.) Stepped footers: yes @

Distance from downstream end of culvert to hydraulic control: = i-Z (ft.)
Slope from downstream end of culvert to hydraulic control: 2% (%)
Evidence of streambed erosion or aggradap/on 1mmed1ately downstreagl of culvert erosion aggradation hong,«
Downstream bankfull widths: 1.) - 2) 5, & | 5.) (ft.)
Upstream Downstream In Structure
Dominant bed material -
(substrate) at structure 123456 UNK | 1234s6unk | NONELRIASE
(use codes below) ” _ .
v < 1 foot
‘ T, ‘ T Depth of 1-2feet
Bedrock present , yes | M'}ﬂ yes { mo Substrate 2 feet
' UNK N/A
Sediment Deposit Type (none delta side point nqu delta side point none delta side point
mid-channel - mld-channel mid-channel
Elevation of sediment deposits . - P \
is greater than or equal to 2 yes [ng’ yes *no;* yes ‘mo )}

_ban elevation -

. . Substrate Throughout?
Beaver dam near structure yes yes Mo/ Bed Material Codes
Distance from structure to dam distance: (ft.) distance: () |1 _ bedrock

E RN T

Hard bank armoring (ntaey fg;lgég none | (ntact/ %ll\llllt(lg none | 2 — boulder

— V 3 — cobble
Bank erosion high low x.yfione:é high (low none 4 - gravel
Stream bank scour causing T 5 —sand

{_mone- > culvert non&ulvert :

undermining around/under N g 6  silt/clay
structure (circle all that apply) footers wing walls footers wing walls UNK - unknown




Wildlife Data
(left/right bank determined
facing downstream)

Upstream

Downstream

LEFT RIGHT

LEFT

RIGHT

Dominant vegetation
type (use codes to the right)

Does a band of
shrub/forest vegetation
thatis at least 50° wide
start within 25’ of
structure and extend
500" or more
 up/downstream?

yes no

yes no

yes no

yes no

Road-killed wildlife
within Y4 mile of
structure {circle none or list
species)

species:

none

Vegetation Type
Codes

C - coniferous forest
D -~ deciduous forest
M — mixed forest

S — shrub/sapling

| H - herbaceous/grass

B ~ bare
R - road embankment

Wildlife sign and
species observed near
(up/downstream) and

inside structure
(circle none or list species
and sign types)

Qutside Structure

Inside Structure

species (none)

sign

species (none)

sign

Photos taken:
Please fill out photo log below

Folder Name:

Spatial data collected with GPS: yes no

yes no

Comments/Drawings:

Structure Inlet

Structure Outlet

Above Structure

Photo View - Upstream

O

Photo View - Downstream

O

O
]

O
|

Record the file name for each photo taken in the appropriate box




NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-12

Steam Culvert Data






NORMAMNDEAU ASSOCIATES

AR F VIR O R M ERTAL CONSULTANTS
o Northern Pass Project

Wetlands Functions & Values Data Sheet

I I 7

Wetland ID:  [4/< = (J]lo | Date: /f'/ ! 0[1 2ol 4 Initials: 5/»//1..1""
Number of Flags: Z Town: Project: /J ;:),4» ey
Wetland;~Open [~Closed Notes:  RV|/ of /MI~J 70 F,i{ 17 uwAn. 2 Photos: #’s: V
Open Water Component?: Y // N
Wetland Associated w/ Stream?: (Y7 N IfYes, ID: H¥ ~ 51077 Type: P ((1)/ E

) / e
Vernal Pool Identified?: Y @ If Yes, ID: GPS Unit/Tech Initials: él%j L5V Completegj; X;)/ N
Cowardin Classes (Dominant(%)/others (%)): ! 95:5./ =

Water Regime Special Modifiers
A-  Temp. flooded F- Semipermanently flooded b- Beaver . x- excavated
B-  Saturated G- Intermittently exposed d- Partially drained/ditched s- spoil
C- Seasonally flooded H- Permanently flooded f-farmed
E-  Seasonally flooded/ saturated J- Intermittently flooded h-diked/impounded

K- Artificially flooded r- artificial
Functions and Values: .
F/V. Suitable | Principal Dominant Plants: 2
: = { Tree: B3 BhAmE A
S Y | N | (Check) ree :

Groundwater Rech/Disch. N / -
Floodflow Alteration v \\/’ Sapling/Shrub: {3&"’”‘ vs SPP.
Fish/Shellfish Habitat -
Sed/Tox Retention N4 Herb/Seedling: _
Nutrient Removal N S TN , MSUEED
Sed/Shore Stabilization v N4
Production Export Woody Vine:
wildlife Habitat v Invasives:
o e |

ucate/Science Value » ; .

- : 70 dy Sil Cl
Uniqueness/Heritage Texture amy Sandy Silty ayey
Visual Qual/Aesthetic . . e .

End/Threatened Species If mineral - Parent Material: @lluvmm Other
Other:

Restrictive Layer? Y@) if Yes, Depth (inches)
Notes: Sketch Map:

[0 Enrich./Calc. Seepage Swamp [0 Floodplains/FP Forest OO Peatland (bogs & fens) [ Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: [J Black Ash [ Silver Maple [ Vegetated Shallow

Rev7



£~ NORMANDEAU ASSOCIATES

RGN ENVIRONMENTAL CONSULTANTS

Northern Pass Project
Stream Data Sheet
StreamID: M K- S104 Date: /! /) ﬁ/mié Initials: J‘H’/f-—l‘:"'
Number of Flags: 3 i/ +#+ Y 4PC ﬁﬁw\} Cowardin Class(es) IZ
‘Two Photo es_” No GPS/Tech: S, M Flagging Typ@op of Bank

Flow Regime: Perenmaé/’f&cerﬁlﬁg;w%phemeral Flow Change Flag #:
Flow Observations: Dry / Low K@xgh / Flood Ass.Wetland: Y/N_If Yes, ID:

Predominant Bed Composition: Bedrk~ ‘. ) Cobl @ Sit/Clay / Organic

Ave. Bank Ht. (fty: _/_Width (ft)___ Ave. Depth (in):____ | mﬁ?fﬂeﬂ’ool Complex? @

7-8 g~ € Associated with Culvert HK-8
Stream ID: 41K~ Swe™ Date: /’//D /”?xﬁf 4 Initials: Sﬁ"/j!i. F=
Number of Flags: 8 Cowardin Class(es): /—2~~

)

Two Photo@ No GPS/Tech: _.5}“”71 Flagging Type: Cenmf Bank .~

s
ce————

Flow Regime: Perennia Intemlﬁgmﬁphemeral Flow Change Flag #:
M w‘p e
Flow Observations: Dry / Low /iMo M/}ngh / Flood Ass.Wetland: C‘iﬂkg If Yes, ID: 1R ~ (U] |
P

Predominant Bed Composition: Bedrk / Bldr WMWCI@ / Organic

Ave. Bank Ht. (ft)./_rg_ Width (ft)_____ Ave. Depth (in):____ Riffle/Pool Complex? YC)

2o o-6 ) Associated with Culvert HK-12
StreamID: M) - Siv Date: lf/f@f/ 2did W
‘Number of Flags: / o Cowardin Class(es): f2
Two Photo@ No GPS/Tech: S/ / Flagging Type: Cemeg; 4T oﬁwa?'ﬁ;;l:%

Flow Regi et erni' #Intermittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low ngh / Flood Ass.Wetland: @f Yes, ID:
Predominant Bed Compesition: Bedrk ww Slt/Clay / Organic

Ave. Bank Ht. (ft): / _/ Width (ft) ___ Ave. Depth (in):Z ~ L#‘leﬂelPool Complex? @
10~/5 |Associated with Culvert HK-13

Rev7




NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

HK-13

Steam Culvert Data






£~ NORMANDEAU ASSOCIATES

RGN ENVIRONMENTAL CONSULTANTS

Northern Pass Project
Stream Data Sheet
StreamID: M K- S104 Date: /! /) ﬁ/mié Initials: J‘H’/f-—l‘:"'
Number of Flags: 3 i/ +#+ Y 4PC ﬁﬁw\} Cowardin Class(es) IZ
‘Two Photo es_” No GPS/Tech: S, M Flagging Typ@op of Bank

Flow Regime: Perenmaé/’f&cerﬁlﬁg;w%phemeral Flow Change Flag #:
Flow Observations: Dry / Low K@xgh / Flood Ass.Wetland: Y/N_If Yes, ID:

Predominant Bed Composition: Bedrk~ ‘. ) Cobl @ / Slt/Clay / Organic

mﬂ.«mﬂ“““

Ave. Bank Ht. (fty: _/_Width (ft)___ Ave. Depth (in):____ Riffle/Pool Complex? @

7-8 g~ € [Associated with Culvert HK-8
Stream ID: 41K~ Swe™ Date: /’//D /”?xﬁf 4 Initials: Sﬁ"/j!i. F=
Number of Flags: 8 Cowardin Class(es): /—2~~

)

Two Photo@ No GPS/Tech: _.5}“”71 Flagging Type: Cenmf Bank .~

s
ce————

Flow Regime: Perennia Intemlﬁgmﬁphemeral Flow Change Flag #:
e w“> ——

Flow Observations: Dry / Low /iMo M/}ngh / Flood Ass.Wetland: Ci,ﬁ% If Yes, ID: 1K ~(U]o {
WK

Predominant Bed Composition: Bedrk / Bldr WMWCI@ / Organic

Ave. Bank Ht. (ft)./_rg_ Width (ft)_____ Ave. Depth (in):____ Riffle/Pool Complex? YC)

2o o-6 ) Associated with Culvert HK-12
StreamID: M) - Siv Date: /f/ / ij 2did Initials: 5% Ji =
‘Number of Flags: / o Cowardin Class(es): f2
Two Photo@ No GPS/Tech: S/ / Flagging Type: Cemeg; 4T oﬁwa?'ﬁ;;l:%

Flow Regi et erni' #Intermittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low ngh / Flood Ass.Wetland: @f Yes, ID:
Predominant Bed Compesition: Bedrk ww Slt/Clay / Organic

Ave. Bank Ht. (ft): / _/ Width (ft) ___ Ave. Depth (in):Z ~ L#‘leﬂelPool Complex? @
10~/5 |Associated with Culvert HK-13

Rev7







NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

MP-1

Steam Culvert Data









= NORMANDEAU ASSOCIATES
NI ERVIRONMENTAL COMSULTANTS

Northern Pass Project
Stream Data Sheet

StreamID: M7 -S100 ; Date: /|- /<-2016 Initials: lid /f—*/"":

Number of Flags: S Cowardin Class(es): L

Two Photos\@ No GPS/Tech: £, /7L Flagging Typez:@ Top of Bank

/ Intermittent!/ Ephemeral  Flow Change Flag #:

Flow Regime: Perenni

, -
Flow Observations: Dry /Low //Mod /High / Flood Ass.Wetland:ﬁ'//,Rl If Yes, ID: MP- Lu19&

N i} i
Predominant Bed Composition: Bedrk / Bldr /Cobl @Sand / Slt/C]ay@)

Ave. Bank Ht. (ft): / Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y
/ = © - 3 |Associated with Culvert MP-1
Stream ID: MY -Silol pate: |/~ /4~ 00l Initials: 5~ ’*'; ,!fi'/w
i
Number of Flags: s Cowardin Class(es): oS
/7 H -
Two Photos; Ye No GPS/Tech: S} Flagging Type@Top of Bank

Flow Regime: Peremia@phemeral Flow Change Flag #:

Flow Observations: Dry @ Mod /High / Flood Ass.Wetland: Y@ If Yes, ID:

Predominant Bed Composition: Bedrk /B@)Cobl / Gravl / Sand / Slt/Clay @

Ave. Bank Ht. (ft): / Width (ft) f l Ave. Depth (in):p ‘“2 Riffle/Pool Complex? Y@
Associated with Culvert MP-2

Stream ID: MPP-S/oe 2l Date: //-14-22]6 Initials: ﬁ/’;{/l» ~

Number of Flags: = Cowardin Class(es): /L

Two Photos:és) / No GPS/Tech: SH Flagging Ty[&(?@op of Bank

Flow Regime: Perennial / Intermitten Flow Change Flag #:

Flow Observations: Dry @Mod /High / Flood Ass.Wetland: ‘@If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl / Gravl / Sand / Slt/Cla

Ave. Bank Ht. (ft): »S Width (f)/-Z  Ave. Depth (in): 2~4 Riffle/Pool Complex? Y@
Associated with Culvert MP-2

Rev 7




NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

MP-1a

Steam Culvert Data









d% NORMANDEAU ASSOCIATES

RN E NV AD N M ENTAL CORNIULTANTS

Northern Pass Project
Stream Data Sheet

StreamID: 1/ -5 - 20 O Date: | (/6 -/ Initials: & £
Number of Flags: / 0 Cowardin Class(es): R3 Véf f

Two Photos: (Y }? / No GPS/Tech: L5 /{”/ ZF Flagging Type: Center /(I’?pﬂ of Ban

\\;
Flow Regime: j,Perenan Intermittent / Ephemeral  Flow Change Flag #: B
Flow Obsewa;ff)ﬁgg Dry / Low / @ / High / Flood Ass.Wetland: Y If Yes, ID:

Predominant Bed Composition: Bedrk /iBldr / Cobl */Gravi / Sand / Slt/Clay / Organic
1 .
Ave. Bank Ht. (ft): 1’ _t Width (ft) /=7 i L Ave. Depth (in): {7 Riffle/Pool Complex? Y @

¥ “"f.' 5 i oo ;»;';} H
/4’“) Fe fi/’”ﬁ/ fva;;fé f:.*,/{!a‘f{?»"vfw yg/:j,f - /CA%

Stream ID: ] /X5~ O | Date: ([-/6 - Initials: & £
Number of Flags: —1{ Cight bo wf_ ot :i } Cowardin Class(es): /{;’ J{ij / / e

Two Photos: @S / No GPS/Tech: WA, jf f&f: /- Flagging Type: Center / @
Flow Regime:{f’ﬁgrenni / Intermittent / Ephemeral Flow Change Flag #: -
Flow Obsewz;;iﬁns: Dry / Low / @:)’ High / Flood Ass.Wetland: Y;, ~ If Yes, ID: —

\\\\\

ravl// Sand / Slt/Clay / Organic

Ave. Bank Ht. (ft): aZ“WIdth (ft)‘z O Ave. Depth (m) ,f Riffle/Pool Complex? Y/@

775@,”{,/@5 7k ff"m’}v%”“ 4 /’zfyf:i*~'fm~~

Stream ID: Date: _ Inmitials:
Number of Flags: Cowardin Class(es):
Two Photos: Yes / No GPS/Tech: Flagging Type: Center / Top of Bank

Flow Regime: Perennial / Intermittent / Ephemeral Flow Change Flag #:

Flow Observations: Dry / Low / Mod /High / Flood Ass.Wetland: Y/N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl / Gravl / Sand / Slt/Clay / Organic
Ave. Bank Ht. (ft): Width (ft) Ave, Depth (in): Riffle/Pool Complex? Y /N

Rev7



NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

MP-2

Steam Culvert Data






= NORMANDEAU ASSOCIATES
NI ERVIRONMENTAL COMSULTANTS

Northern Pass Project
Stream Data Sheet

StreamID: M7 -S100 ; Date: /|- /<-2016 Initials: lid /f—*/"":

Number of Flags: S Cowardin Class(es): L

Two Photos\@ No GPS/Tech: £, /7L Flagging Typez:@ Top of Bank

/ Intermittent!/ Ephemeral  Flow Change Flag #:

Flow Regime: Perenni

, -
Flow Observations: Dry /Low //Mod /High / Flood Ass.Wetland:ﬁ'//,Rl If Yes, ID: MP- Lu19&

N i} i
Predominant Bed Composition: Bedrk / Bldr /Cobl @Sand / Slt/C]ay@)

Ave. Bank Ht. (ft): / Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y
/ = © - 3  [Associated with Culvert MP-1
Stream ID: MY ~-Slol pate: |/~ /4~ 00l Initials: < ’*'; ,!fi'/w
rd
Number of Flags: s Cowardin Class(es): oS
/7 H -
Two Photos; Ye No GPS/Tech: S} Flagging Type@Top of Bank

Flow Regime: Peremia@phemeral Flow Change Flag #:

Flow Observations: Dry @ Mod /High / Flood Ass.Wetland: Y@ If Yes, ID:

Predominant Bed Composition: Bedrk /B@)Cobl / Gravl / Sand / Slt/Clay @

Ave. Bank Ht. (ft): / Width (ft) f l Ave. Depth (in):p ‘“2 Riffle/Pool Complex? Y@
Associated with Culvert MP-2

Stream ID: MPP-S/oe 2l Date: //-14-22]6 Initials: ﬁ/’;{/l» ~

Number of Flags: = Cowardin Class(es): /L

Two Photos:és) / No GPS/Tech: SH Flagging Ty[&(?@op of Bank

Flow Regime: Perennial / Intermitten Flow Change Flag #:

Flow Observations: Dry @Mod /High / Flood Ass.Wetland: ‘@If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl / Gravl / Sand / Slt/Cla

Ave. Bank Ht. (ft): »S Width (f)/-Z  Ave. Depth (in): 2~4 Riffle/Pool Complex? YOND
Associated with Culvert MP-2
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NORTHERN PASS
OFF RIGHT-OF-WAY STREAM CROSSING

MP-3

Steam Culvert Data






MEES

0 5 10 20 30 40
e s s Feet Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and

Legend

Crossing MP-3
Tier 3 Reference Reach and
Cross section Locations

Tier 3 Cross-section

Tier 3 Reference Reach

@ Culvert/Crossing




MP-3 Longitudinal Profile

Station Foresight Backsight Elevation  Notes
STA #1 13.68 1630.68 Backsight to Culvert 1 Inlet - Invert
0 6.45 1624.23 Brun
12 7.59 1623.09 Riffle-Mid
32 8.78 1621.90 Riffle-Bottom
50 9.18 1621.50 Brun
61 10.34 1620.34 Riffle-Bottom
70 10.48 1620.20 Brun
85 11.76 1618.92 Riffle-Mid
106 13.38 1617.30 Riffle-Bottom (begin Impact Area)
116 13.50 1617.18 Pmax
122 13.26 1617.42 Bpool
122 12.47 1618.21 Top of pool obstruction
124 13.68 1617.00 Culvert 1 Inlet - Invert
124 10.10 1620.58 Culvert 1 Inlet - Top
124 12.98 1617.70 Culvert 2 Inlet - Invert
124 9.88 1620.80 Culvert 2 Inlet - Top
13.75 1616.93 Culvert 1 Outlet - Invert
10.18 1620.50 Culvert 1 Outlet - Top
14.32 1616.36 Top of Pool at Outlet
14.63 1616.05 Pmax at Outlet
13.62 1617.06 Culvert 2 Outlet - Invert
10.04 1620.64 Culvert 2 Outlet - Top
2.10 1628.58 Benchmark on Yellow Birch
MP-3 Longitudinal Profile
1625.00
1624.00 N
1623.00 \ Cross Section-at Station-0+52
162200 \
[
£ 1621.00 “\‘\
s \_\
‘® 1620.00
k N
“ 1619.00 \
1618.00
Average bed slope = 0.056 \__./‘
1617.00
1616.00 T T T T T T 1

40 60 80 100 120
Station

140




MP-3 Cross Section

Distance from StadiaRod  Water Depth
Bank (rt) Reading (ft)
STA#1
0 8.03
1 8.49
2 8.71
3 8.55
4 9.94 0.5
5 10.01 0.59
6 9.69 0.38
7 9.93 0.51
8 8.50
9 8.19
10 7.89
Max
Average

Bankfull
Depth (Feet)

0.14
0.6
0.82
0.66
2.05
2.12
18
2.04
0.61
03
0

212
111

Note: Elevation is adjusted to the height of the tallest bank.

Watershed Area (acres)* 960
Max Bankfull Depth: 2.12
Bankfull Width: 10
Floodprone Width: 22.6
Entrenchment Ratio: 2.26
Average Bankfull Depth: 1.11
Width Depth Ratio: 8.98
Sinuosity 1.12
LP channel slope 0.056

Predominant substrate:
50th percentile
Approximate Water Elev:
* - Watershed Area provided by VHB

2.166 ft.
1621.28

Cobble to Boulder

Water Depth
(Feet)

0.5
0.59
0.38
0.51

0.59
0.50

DS =0.413 ft

Stream Bed Surface Water

Elevation Elevation
Backsight (Feet) (Feet) Notes
13.68 1630.68 Backsight to Culvert 1 Inlet - Invert (elevation = 1617.00)
1622.65 Right bank
1622.19
1621.97
1622.13 value on data sheet was 1.55'; believe it was an error (did not use)
1620.74 1621.24
1620.67 1621.26
1620.99 1621.37
1620.75 1621.26
1622.18
1622.49
1622.79 Left bank
1621.28
US=0.774 ft

—4—Stream Bed Elevation (Feet)

~f—Surface Water Elevation (Feet)

MP-3 Cross-section
1624
1623.5
1623
16225 \\0\ //
1622 /\\ /
1621.5
f—_—— /
\\\/\/
1620.5
1620
1619.5
1619 T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10
Distance from Bank (ft)




MP-3 Pebble Counts

Downstream of Culvert Upstream of Culvert Cross-Section
Pebble Cum % | Pebble Cum % | Pebble Cum %
Particle Size (ft) Counts | Class % | finer Counts | Class % | finer Counts | Class % | finer
Sand (< 0.007") 13 13 13 4 4 4 3 3 3
Gravel (0.007 - 0.21") 20 20 33 26 26 30 7 7 10
Cobble (0.21 - 0.83") 52 52 85 22 22 52 34 34 44
Boulder (0.83 - 13.3") 15 15 100 48 48 100 56 56 100
Bedrock (> 13.3") 0 0 100 0 0 100 0 0 100
Total 100 - - 100 - - 100 - -
D50 (ft.) 0.413 - - 0.774 - - 2.166 - -
MP-3 - Downstream of Culvert
60 120
. Class %
50 . 100
el Cum % finer s
& 40 80 g
g £
S 30 60 &£
o e
4 9]
820 40 E
10 | D50=0.413 20 ‘—E"
3
0 T T T T 0
Sand (< 0.007') Gravel (0.007 - 0.21") Cobble (0.21-0.83") Boulder (0.83 - 13.3') Bedrock (> 13.3')
Particle Size Class (feet)
MP-3 - Upsteam of Culvert
60 120
50 m— Class % 1 100
. =il Cum % finer g
¥ 40 80 3
g £
£ 30 60§
o e
4 9]
820 40 E
10 4 D50=0.774 2 ‘—E"
3
0 T T T T 0
Sand (< 0.007') Gravel (0.007 - 0.21') Cobble (0.21-0.83') Boulder (0.83 - 13.3) Bedrock (> 13.3')
Particle Size Class (feet)
MP-3 - Cross-Section
60 120
50 +—— mmmm Class % ] 100
. === Cum % finer ®
R 40 80 5
5 30 60 E
a 2
& 20 40 E
3
Sand (< 0.007") Gravel (0.007 - 0.21') Cobble (0.21-0.83') Boulder (0.83 - 13.3) Bedrock (> 13.3')
Particle Size Class (feet)




£ NORMANDEAU ASSOCIATES

ﬁm%?&viﬁ{}w%&ﬁ&!&i CONSUITANTS

Northern Pass Project
Stream Data Sheet
Stream ID: /V)/°-5 /27 Date: [/ ~/%~ /4 Initials: & £
o 3y , , oy
Number of Flags: 6“; B} b4 Cowardin Class(es): < »] *v):ﬂ:‘; /
. : e T
Two Photos: @‘ / No GPS/Tech: «—i=te / & Flagging Type: Cente(’f:f op of Bank .~

Flow Regime:” ﬁg@ Intermittent / Ephemeral  Flow Change Flag #:
S P
Flow Observations: Dry / Low //ﬁaa /High / Flood Ass.Wetland: Y/N If Yes, ID:

Predominant Bed Composition: Bedrk /, \’@5 ob Gravl / Sand / Sl/Clay / Organic
Ave. Bank Ht. (ft): 2 Width /0 /C (; Ave. Depth (in): é ] Riffle/Pool Complex@/N

e fl L T4 P S

Stream ID: /2~ 5~ / (v e Date: // -/ /& Initials: /& £
Number of Flags: "“‘:"2“” Cowardin Class(es): ’/ g fé/f 4

Two Photos: f’?ew> No GPS/Tech: L/h-4 / Flagging Type: @ / Top of Bank
Flow Regime: Perennial /@\ / Ephemeral  Flow Change Flag #: -

Flow Observations: Dry /@/ Mod /High / Flood Ass.Wetland: Y /N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /@ Sand / Slt/Clay / Organic
Ave. Bank Ht. (ft): _/_Width (f)_/_ Ave. Depth (in):__/ _ Riffle/Pool Complex? Y /N

U%F" 7/0 j:‘ /”“ fw*éf [ S ?ie; /f’}}iﬁﬁj

Stream ID: Date: Initials:
Number of Flags: Cowardin Class(es):
Two Photos: Yes / No GPS/Tech: Flagging Type: Center / Top of Bank

Flow Regime: Perennial / Intermittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low / Mod /High / Flood Ass.Wetland: Y/N If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl /Gravl / Sand / Slt/Clay / Organic
Ave. Bank Ht. (ft): Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y /N.
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Steam Culvert Data






A NORMANDEAU ASSOCIATES

PR RV IR O R A ENT AL CONSULTANTS
Northern Pass Project

Wetlands Functions & Values Data Sheet

J
Wetland ID: MP - W02 4sp [MIOZ Date: )| -1~ 2216 Initials: /7 /L=
Number of Flags:_ @ Town: Mgw?ﬁ s> Project: /J% -
Wetland+"Open Closed Notes: 2 Photos: #s:
Open Water Component?: Y @
Wetland Associated w/ Stream?: 0 N IfYes,ID: MP - <10 S Type: P @ E
Vernal Pool Identified?: Y / 0 IfYes,ID: ___ GPS Unit/Tech Initials: \35""} s+ Completey” Y
Cowardin Classes (Dominant(%)/others (%)): PS<y &
Water Regime Special Modifiers
A-  Temp. flooded F- Semipermanently flooded b- Beaver X- excavated
B-  Saturated G- Intermittently exposed d- Partially drained/ditched s- spoil
C-Seasonally flooded H- Permanently flooded f-farmed
E-  Seasonally flooded/ saturated J- Intermittently flooded . h-diked/impounded
K- Artificially flooded r- artificial
g;l\?'c e Suitable | Principal || | Deminant Plants: 2 WP
AIYe L : i Tree: Iomigaman, | -
YN (Check) e 4. £
Groundwater Rech/Disch. \/ - =
Floodflow Alteration V) A Sapling/Shrub: __ Atavs 570,
Fish/Shellfish Habitat v,
Sed/Tox Retention v Herb/Seedling:
Nutrient Removal ] CPrepm SPF
Sed/Shore Stabilization v N
Production Export Woody Vine:
Wildlife Habitat </ Invasives:
P
ucate/Science Value :
Uniqueness/Heritage Texture Orgam@ @ ity Clayey
Visual Qual/Aesthetic
End/Threatened Species If mineral - Parent Material: T111 Huvium Other
Other: P
Restrictive Layer? Y ¢~ N) if Yes, Depth (inches)
Notes:
Sketch Map:
b / o y —‘;fl
0

[0 Enrich./Calc. Seepage Swamp [ Floodplains/FP Forest [1 Peatland (bogs & fens) [ Freshwater Marsh 3 Unique
Basin Swamp/Marsh, which often include: [J Black Ash [1 Silver Maple [ Vegetated Shallow

Rev 7



‘A NORMANDEAU ASSOCIATES

R ENNVIRONMENTAL COMSULTANTS

Northern Pass Project
Stream Data Sheet
StreamID: M7 -5/ & Date: //-/% -2/ ( Initials: ﬁ%iié}g
Number of Flags: L7L l Cowardin Class(es): 72

N
Two Photos; Yes// No GPS/Tech: S fzd Flagging Typ Top of Bank

s

Flow Regime: Perennj / Intermittent / Ephemeral ~ Flow Change Flag #:
Flow Observations: Dry / LOWngh / Flood Ass.Wetland:/Y/N If Yes, ID: ("~ W10

>
Polale 2
Predominant Bed Composition: Bedrk / Bldr / @ ravl @ Sit/Clay /ﬁrga’né

Ave. Bank Ht. (ft): « ngdth )y o 5 Ave. Depth (in):¢7 = £ 5' Riffle/Pool Complex? N
Associated with Culvert MP-4

StreamID: MP~ Si°24 Date: /142004 Initials: 5%};;&.. R
Number of Flags: i’ZL Cowardin Class(es): /72\
Two Photos: @) No GPS/Tech: _§f7{ ' Flagging Typ&fcgﬁ@~ Top of Bank

‘ —
Flow Regime: Pereminhemeral Flow Change Flag #:

Flow Observations: Dry mw /High / Flood Ass.Wetlandy” YIN If Yes, ID:_MP- Wiod

Predominant Bed Composition: Bedrk / Bldr [/(,((;bl PGravl /@Wﬂay@

Ave. Bank Ht. (ft): / Width (ft)& “? Ave. Depth (in): & ""%l'Rifﬂe/Pool Complex? Y,
Associated with Culvert MP-5

Stream ID: M- sl Date: # j fof ,j‘a“béij Initials: S/ fgémf””‘:““"
Number of Flags: L’f» Cowardin Class(es): e
/”/ e
Two PhotoW\!o GPS/Tech: .S, ~ Flagging Typw op of Bank
S

Flow Regime: Perennial / Intermitte@me{g! ow Change Flag #:
Flow Observations: Dry@\/tod /High / Flood Ass.WetlandéY;B\I If Yes, ID:_MP- /10 s

Predominant Bed Composition: Bedrk@Cobl / Gravl / Sand / SIUCI@

Ave. Bank Ht. (ft): ©  Width (ft) __ Ave. Depth (in): Riffle/Pool Complex? W\
o-.5 /—Y O — Ly Associated with Culvert MP-6

Rev 7
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D NORMANDEAU ASSOCIATES
RPN VIR O N MERTAL CONSULYANTS
Northern Pass Project

Wetlands Functions & Values Data Sheet

/
Wetland ID: M7 e "f Date: =120l 6 Initials: S 4 /LT""‘“
Number of Flags: ‘1‘7 Town: /‘/?MLE FAsey flf?““*‘é Project: A./ =3
Wetland+" Ope Ciosed Notes: 2 Photos: #’s: ‘t/
e
Open Water Component?: / {j}lp
~ Siof '
Wetland Associated w/ Stream?: /Y /P If Yes, ID: M p~ s / T ype' P O/ E
Vernal Pool Identified?: Y /@ If Yes, ID: GPS Umt/Tech Initials: & b /(7 i Complel;gj Y)/ N
Cowardin Classes (Dominant(%)/others (%)): e ‘5% I
Water Regime Special Modifiers

A-  Temp. flooded F- Semipermanently flooded b- Beaver X~ excavated
B- Saturated G- Intermittently exposed d- Partially drained/ditched s- spoil
C-Seasonally flooded H- Permanently flooded f-farmed
E-  Seasonally flooded/ saturated J- Intermittently flooded h-diked/impounded

K- Artificially flooded 1~ artificial

Functions and Values: Dominant Plan ts:

Frv: = | Suitable | Principal ) | Bargansa, AP Y Binad
 IYIN] Cnecp ||| oA Brsnes, f

Groundwater Rech/Disch. N4 ~ - -

Floodflow Alteration v V4 Sapling/Shrub: _ R MAP 4, Bricaniv

Fish/Shellfish Habitat

Sed/Tox Retention Herb/Seedling:—__

Nutrient Removal /!« yoprens SFanod

Sed/Shore Stabilization

4N

Production Export ) Woody Vine:
Wildlife Habitat v Invasives:
Recreation Soils:

Ed)tlcate/Scxence' Value Texture: Organic lei/m Mllty Clayey

Uniqueness/Heritage
If mineral - Parent Material: ( 11 /}Jluvmm Other

Visual Qual/Aesthetic
End/Threatened Species

Other:
Restrictive Layer? Y (/ N) if Yes, Depth (inches)
Notes: Sketch Map: -~ ~ 1oy
}é-*— PP -s128

Y

[0 Enrich./Calc. Seepage Swamp [ Floodplains/FP Forest [1 Peatland (bogs & fens) [ Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: [J Black Ash [J Silver Maple [ Vegetated Shallow

Rev7



‘A NORMANDEAU ASSOCIATES

R ENNVIRONMENTAL COMSULTANTS

Northern Pass Project
Stream Data Sheet
StreamID: M7 -5/ & Date: //-/% -2/ ( Initials: ﬁ%iié}g
Number of Flags: L7L l Cowardin Class(es): 72

N
Two Photos; Yes// No GPS/Tech: S fzd Flagging Typ Top of Bank

s

Flow Regime: Perennj / Intermittent / Ephemeral ~ Flow Change Flag #:
Flow Observations: Dry / LOWngh / Flood Ass.Wetland:/Y/N If Yes, ID: ("~ W10

>
Polale 2
Predominant Bed Composition: Bedrk / Bldr / @ ravl @ Sit/Clay /ﬁrga’né

Ave. Bank Ht. (ft): « ngdth )y o 5 Ave. Depth (in):¢7 = £ 5' Riffle/Pool Complex? N
Associated with Culvert MP-4

StreamID: MP~ Si°24 Date: //~)14-2004 Initials: 5%};’;&.. R
Number of Flags: i’ZL Cowardin Class(es): /72\
Two Photos: @) No GPS/Tech: _§f7{ ' Flagging Typ&fcgﬁ@~ Top of Bank

‘ —
Flow Regime: Pereminhemeral Flow Change Flag #:

Flow Observations: Dry mw /High / Flood Ass.Wetlandy” YIN If Yes, ID:_MP- Wiod

Predominant Bed Composition: Bedrk / Bldr [/(,((;bl PGravl /@Wﬂay@

Ave. Bank Ht. (ft): / Width (ft)& “? Ave. Depth (in): & ""%l'Rifﬂe/Pool Complex? Y,
Associated with Culvert MP-5

Stream ID: M- sl Date: i jzold  Initialss  SE S5
Number of Flags: L’f» Cowardin Class(es): e
/”/ e
Two PhotoW\!o GPS/Tech: .S, ~ Flagging Typw op of Bank
S

Flow Regime: Perennial / Intermitte@me{g! ow Change Flag #:
Flow Observations: Dry@\/tod /High / Flood Ass.WetlandéY;B\I If Yes, ID:_MP- /10 s

Predominant Bed Composition: Bedrk@Cobl / Gravl / Sand / SIUCI@

Ave. Bank Ht. (ft): ©  Width (ft) __ Ave. Depth (in): Riffle/Pool Complex? W\
o-.5 /—Y O — Ly Associated with Culvert MP-6

Rev 7
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MNORMANDEAU ASSOCIATES

”%f,\f;uv:xummimwxa CONGEULTANTS

Northern Pass Project

Wetlands Functions & Values Data Sheet

Wetland ID: M - (/10 Date:  //-1H~29°/& Initials: S M /L 7~
£ -
Number of Flags: 5 Town: /‘M? LS 7 S0 Project: ,A/fﬂf i
Wetlandy” Open MJ)Closed Notes ROADSIDE b s"f?%{? f!&( 124125 2 Photos: #'s: \//
Open Water Component" Y // I:L) ‘
Wetland Associated w/ Stream?: .{:g ) d,} N IfYes, ID: M Pigiod? wJ Type: P /1 {ED
Vernal Pool Identified?: Y / @ If Yes, ID: GPS Unit/Tech Initials: g /-»Sﬁ/ Complet%)/ N
Cowardin Classes (Dominant(%o)/others (%)): ?F/“‘/E | =
Water Regime Special Modifiers
A-  Temp. flooded F- Semipermanently flooded b- Beaver x- excavated
B-  Saturated G- Intermittently exposed d- Partially drained/ditched s- spoil
C- Seasonally flooded H- Permanently flooded f-farmed
E-  Seasonally flooded/ saturated J- Intermittently flooded h-diked/impounded
K- Artificially flooded r- artificial

Functions and Values: : _ Dominant Plants: Y
F/V: : , Suitable | Principal Tree: A

g ree: {2}

, : Y | N (Check) 7 /
Groundwater Rech/Disch. Vv, ] -
Floodflow Alteration v N Sapling/Shrub: Q{
Fish/Shellfish Habitat
Sed/Tox Retention 4 Vi Herb/Seedling: P -
Nutrient Removal ¥ U,,v 1> o Mg f/i DI LLAEE)
Sed/Shore Stabilization —igin PP Sorimae sPP
Production Export Woody Vine: { :
Wildlife Habitat Invasives:
Ecucat/Scionce Val Soils:
ucate/Science Value 0] I
Uniqueness/Heritage Texture: Orgamc(li)ﬂrw)@ Silty - Clayey
Visual Qual/Aesthetic
End/Threatened Species If mineral - Parent Matenalg; T11 @uvxum Other
Other: e
Restrictive Layer? Y(@ /”}’ if Yes, Depth (inches)

Notes: Sketch Map:

lZé«— WP -1 ] STrouA
o

[ Enrich./Calc. Seepage Swamp [ Floodplains/FP Forest [ Peatland (bogs & fens) [ Freshwater Marsh [ Unique
Basin Swamp/Marsh, which often include: [ Black Ash [ Silver Maple [ Vegetated Shallow

Rev7



‘A NORMANDEAU ASSOCIATES

R ENNVIRONMENTAL COMSULTANTS

Northern Pass Project
Stream Data Sheet
StreamID: M7 -5/ & Date: //-/% -2/ ( Initials: aﬁ’%@f&iﬁ
Number of Flags: L7L l Cowardin Class(es): 7

N
Two Photos; Yes// No GPS/Tech: S fzd Flagging Typ Top of Bank

s

Flow Regime: Perennj / Intermittent / Ephemeral ~ Flow Change Flag #:
Flow Observations: Dry / LOWngh / Flood Ass.Wetland:/Y/N If Yes, ID: ("~ W10

Polste 2
Predominant Bed Composition: Bedrk / Bldr / @ ravl @ Sit/Clay /@amc

Ave. Bank Ht. (ft): « ngdth )y o 5 Ave. Depth (in):¢7 = £ 5' Riffle/Pool Complex? N
Associated with Culvert MP-4

StreamID: MP~ Si°24 Date: //~)14-2004 Initials: 5%};’;&.. R
Number of Flags: i’ZL Cowardin Class(es): /72\
Two Photos: @) No GPS/Tech: _§f7{ ' Flagging Typ&fcgﬁ@~ Top of Bank

‘ —
Flow Regime: Pereminhemeral Flow Change Flag #:

Flow Observations: Dry mw /High / Flood Ass.Wetlandy” YIN If Yes, ID:_MP- Wiod

Predominant Bed Composition: Bedrk / Bldr [/(,((;bl PGravl /@Wﬂay@

Ave. Bank Ht. (ft): / Width (ft)& “? Ave. Depth (in): & ""%l'Rifﬂe/Pool Complex? Y,

Associated with Culvert MP-5

Stream ID: M- sl Date: # j fof ,j‘a“béij Initials: S/ fgémf””‘:““"
Number of Flags: L’f» Cowardin Class(es): e
/”/ e
Two PhotoW\!o GPS/Tech: .S, ~ Flagging Typw op of Bank
S

Flow Regime: Perennial / Intermitte@me{g! ow Change Flag #:

Flow Observations: Dr}’@od / High / Flood Ass.WetlandéY;B\I If Yes,ID:_ MP- OS5
Predominant Bed Composition: Bedrk@Cobl / Gravl / Sand / SIUCI@

Ave. Bank Ht. (ft): ©  Width (ft) __ Ave. Depth (in): Riffle/Pool Complex? W\

o-.5 /—Y O — Ly Associated with Culvert MP-6

Rev 7
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£ NORMANDEAU ASSOCIATES

PR ERVIRONMENTAL COMBULTANTS

Northern Pass Project
Stream Data Sheet

StreamID: __MP-S/0 % Date: //,//17&//26 /14 Initials: f/-// [t =

Number of Flags: L/’ Cowardin Class(es): TZ

Two Photoﬁ) No GPS/Tech: cf;u . Flagging Ty@ Top of Bank

/ Ephemeral  Flow Change Flag #:

Flow Regime: Perennial

Flow Observations: Dry v/ Mod /High / Flood Ass.Wetland: 'Y@f Yes, ID:

s ey o .
Predominant Bed Composition: Bedrk /é}ﬂ?;} Cobl /Gravl / Sand / Slt/ClaX/a/”o gaiii;)
L

Ave, Bank Ht. (ft): ¢ § Width (ft) . Ave. Depth (in): Riffle/Pool Complex? /N
2 -4 o -4 Associated with Culvert MP-7

Stream ID: MP - $/09 Date: /’//5/-7—0 tle Initials: <A/ ;L—F; -

Number of Flags: 5/ Cowardin Cléss(es): S

P
Two PhotoW No GPS/Tech: _CH Flagging Type: Center+Top of Bank

termittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low @High / Flood Ass.Wetland: Y@If Yes, ID:
) /‘”ﬂf‘\?‘ Y S/ .
Predominant Bed Composition: Bedrk @Cobl CGravl and./ Slt/Clay / Organic

Ave. Bank Ht,. (ft): z Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y@

B-/0 2 -4 |Associated with Culvert I\/IP—8|
Stream ID: __ MP -SI| _ Date: //(//?:// 26/4 Initials: =3 ﬁj/ L=
Number of Flags: 5 Cowardin Class(es): 2

Two Photo@/ No GPS/Tech: <4 Flagging Typg@ Top of Bank

Ephemeral Flow Change Flag #:

Flow Regime: Perennifl / Intermitte

Flow Observations: Dry ow J Mod /High / Flood Ass.Wetland: Y@If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl ‘; Sand /) Slt/Cla

Ave. Bank Ht. (ft): " Width (ft) 7 Ave. Depth (in): Riffle/Pool Complex? @
o-2 Associated with Culvert MP-8a

Rev 7
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£ NORMANDEAU ASSOCIATES

PR ERVIRONMENTAL COMBULTANTS

Northern Pass Project
Stream Data Sheet

N } {
StreamID: __MP-S/0 % Date: //,//17&//26 /14 Initials: f/-// [t =

Number of Flags: L/’ Cowardin Class(es): TZ

Two Photoﬁ) No GPS/Tech: cf;u . Flagging Ty@ Top of Bank

/ Ephemeral  Flow Change Flag #:

Flow Regime: Perennial

Flow Observations: Dry v/ Mod /High / Flood Ass.Wetland: 'Y@f Yes, ID:

s ey o .
Predominant Bed Composition: Bedrk /é}ﬂ?;} Cobl /Gravl / Sand / Slt/ClaX/a/”o gaiii;)
L

Ave, Bank Ht. (ft): ¢ § Width (ft) . Ave. Depth (in): Riffle/Pool Complex? /N
2 -4 o -4 Associated with Culvert MP-7

Stream ID: MpP - $/09 Date: /’//5/-7—0 tle Initials: <A/ /L-F;

Number of Flags: 5/ Cowardin Cléss(es): S

P
Two PhotoW No GPS/Tech: _CH Flagging Type: Center+Top of Bank

termittent / Ephemeral  Flow Change Flag #:

Flow Observations: Dry / Low @High / Flood Ass.Wetland: Y@If Yes, ID:
) /‘”ﬂf‘\?‘ Y S/ .
Predominant Bed Composition: Bedrk @Cobl CGravl and./ Slt/Clay / Organic

Ave. Bank Ht,. (ft): z Width (ft) Ave. Depth (in): Riffle/Pool Complex? Y@

3 -/0 7 -6 [Associated with Culvert MP-8|
Stream ID: M7 -S| {/  Date: /'/[/'/ ‘?// 20/4 Initials: =3 f?f/’; L=
Number of Flags: 5 Cowardin Class(es): 2

Two Photo@/ No GPS/Tech: <4 Flagging Typg@ Top of Bank

Ephemeral Flow Change Flag #:

Flow Regime: Perennifl / Intermitte

Flow Observations: Dry ow J Mod /High / Flood Ass.Wetland: Y@If Yes, ID:

Predominant Bed Composition: Bedrk / Bldr / Cobl ‘; Sand /) Slt/Cla

Ave. Bank Ht. (ft): " Width (ft) 7 Ave. Depth (in): Riffle/Pool Complex? @
o-2 Associated with Culvert MP-8a
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