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1.0 INTRODUCTION

1.1 Overview/Plan Components
a. Hydrologic Modeling ,
b. Remediation of Existing Impacts
c. Water Quality Monitoring
d. Water Quality Targets
1.2 Regional Setting
a. Watershed Map
b. Major Watershed Definitions
c. Impervious Areas

1.3  Existing Permits

20 IDENTIFICATION OF WATERS CURRENTLY IMPAIRED AND
PERCEIVED IMPAIRMENTS

- 21 Rice Brook
2.1.1 Existing Land Uses
- Residential/commercial developments (various Village
structures), ski trails, parking lots, MWT treatment facility,
paved roads, dirt roads, base area facilities
- Total acreage and percent watershed for land use
- categories '
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2.1.2 Hydrology
- TR-20 modeling, and rationale for flows
- Stormwater loading from ski trails, parking lot runoff, MWT
ID

2.1.3 Erosion and Sediment Yield

- Lincoln/Park Village parking lot erosion
Village Road erosion
Channel enlargement, bank failure
On-mountain construction/ski trail erosion
Hotel tributary sediment contribution

2.1.4 Sources of lron
- Hotel tributary at Village Ski Trail

2.1.5 Riparian Vegetation
- Primarily forested, 1 ski trail crossing, 2 road crossings
parking lot and village condos, MWT Road, MWT facility

2.1.6 Channel Processes
- Stream geomorphology
- Enlargement due to 1998 flooding

2.1.7 Water Quality
- MWT water quality monitoring

2.1.8 Aquatic Habitat
- ANR sampling, MWT summer and winter biomonitoring,
not meeting Class B biocriteria

2.2 Clay Brook

2.2.1 Existing Land Uses
- Residential developments (various Inferno Road
development), ski trails, parking lots, paved roads, dirt
roads, Lincoln Peak maintenance building
- Total acreage and percent watershed for land use
categories
- Proposed developments

~ 2.2.2 Hydrology
- TR-20 modeling, and rationale for flows
- Stormwater loading from ski trails, parking lot runoft

2.2.3 Erosion and Sediment Yield
- Ski trails, work roads, paved roads, Inferno Road,
- Channel enlargement due to 1998 storm
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3.0

4.0

2.2.4 Sources of Iron
- Embankment below large Base Area culvert outlet

(reference “iron seep cleanup plan”)

2.2.5 Riparian Vegetation
- Primarily forested, muitiple ski trail crossmg, culvert under
base lodge, water diversion pond, Sugarbush Access
Road, Inferno Road crossing

2.2.6 Channel Processes
- Stream geomorphology :
- Enlargement due to 1998 flood

2.2.7 Water Quality
- Mountain Water Company daily turbidity data

2.2.8 Aquatic Habitat
- ANR sampling, 22 acre background sampling; not meeting
Class B biocriteria

IDENTIFICATION OF POLLUTANTS WITHIN IMPAIRED WATERS
(Reference 303d list)

3.1

3.2

Sediment
- Erosion from upper watershed, land development, parking lots,
ski trails, increased stormwater flows, findings from 2001 walkovers

Iron

- Hotel tributary at Village Ski Trail

- Embankment below base area culvert for Clay Brook (as per
Sugarbush Work Plan to address iron staining at Clay Brook

STRATEGIES TO REMEDIATE WATER QUALITY IMPAIRMENTS

4.1

Existing Impacts

4.1.1 Lincoln Peak Parking Lot Water Quality Improvements
- Collection system reconstruction per GSH plan (south side)
- Grassed islands per GSH plan
- Detention basin #1 construction (w/minor design revisions)
- CB-1 expansion/pad and new basin #2 below
- Buffer enhancement along Hotel Tributary to Rice Brook
- Roadside berm turnout installations
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5.0

4.2

4.3

4.1.2

4.1.3

414

4.1.5

4.1.6

Village Area Improvements

- Construct basin #4 for parking lot stormwater

- Implement proposed remediation from 2001 walkovers
(road regrading, berm enhancements, sedimentation basin
construction)

On-mountain improvements
- Implement proposed remedial measures from 2001
walkover (enlarge culverts on Village Run ski trail)

On-mountain Remediation .

- Implement proposed remedial measures from 2001 (water
bar and work road enhancements near base area,
sedimentation basin, additional culvert installations)

Iron seep remediation

- Hotel Tributary at Village Ski Trail (evaluate)

- Implementation of work plan to address iron staining at
Clay Brook ,

Instream Channel Restoration
- Discuss impacts from 1998 flood

Overall Resort BMP Implementation

4.2.1

4.2.2

4.2.3

Snowplowing

Sediment Management/Management Practice
- Routine cleanout
- Road maintenance

Road Management
- Sediment/sand use
- Stone-lined turnouts
- Check dams

Future Development Controls

EVALUATION OF WATER QUALITY IMPROVEMENTS

5.1
5.2
53
5.4

Hydrologic and hydraulic modeling

Pollutant loading analysis (Simple Model)

Conformance with 2002 ANR Manual

Conformance with Watershed Improvement Permit criteria
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6.0 SCHEDULE OF IMPLEMENTATION

6.1 Implementation of Remedial Measures
- Chronological table of implementation schedule

6.2 Proposed Water Quality Targets
6.2.1 Aquatic Biota Targets
6.2.2 Sediment Targets
6.2.3 Rice Brook Water Quality Targets
6.2.4 Clay Brook Water Quality Targets
6.3 Water Quality Monitoring Approach
6.3.1 Water Quality Monitoring Locations
6.3.2 Monitoring Components Rationale
- Baseflow water chemistry
- Event-based sampling (TSS, turbidity throughout resort)
- Substrate analysis (pebble counts, embeddedness)
- Biomonitoring (macroinvertebrate kick net sampling)
- Geomorphology
6.3.3 Initial Monitoring Schedule
6.4 Reporting

6.5 Amendment of Plan

FA\PROJECTV1077 Sugarbush Water Quality Plan\WQRPO-LINE.DOC
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email: pioneere@sover.net
Website: www.pioneere.com

CONSULTING SCIENTISTS
March 7, 2003

Mr. Peter LaFlamme

Supervisor Stormwater Management Section

ANR - Department of Environmental Conservation
Water Quality Division

10 North — 2™ Floor

103 North Main Street

Waterbury, VT 05671-0408

RE: Lincoln Peak, LLC./Summit Ventureé, LLC.
Sugarbush Lincoln Peak Development
Warren, Vermont

Dear Pete:

Enclosed please find two copies of the Stormwater Management Narrative prepared by Pioneer
Environmental Associates, LLC., for the above-referenced project. In addition, the individual
stormwater discharge permit application forms, permit application fee, and two sets of design drawings
by Charles Grenier Consulting Engineer , P.C. are being provided for Agency of Natural Resources
(ANR) review.

The overall stormwater collection and treatment system for the upgrades of existing parking lots, as
well as the proposed Lodge at Lincoln Peak have been designed in accordance with the 2002 ANR
Stormwater Management Manual. Following construction of these treatment systems, substantial
reductions in existing sediment loading within the Clay Brook and Rice Brook watersheds would occur.

Please contact me with any questions on this material.

[y, b/~

rey A. Nelson
Principal/Hydrogeologist

incerely,

JAN/jmw
Enclosures

CC: Friends of the Mad River
Jason Lisai

Charlie Grenier T
ECEIWE

F:A\PROJECT\02085 Sugarbush LP Development\laflamme cover letter.doc
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EXECUTIVE SUMMARY

1. Sugarbush Resort has completed plans for the Lodge at Lincoln Peak,
reconfiguration of existing parking lots, additional day skier and employee
parking, and associated infrastructure. Stormwater management and treatment
design has been a significant element of the planning process for the project.

2. The project area is located in the watersheds of Clay Brook and Rice Brook,
both of which are included on the 303(d) list of impaired waters in Vermont, due
to sediment. Sediment loading to these water bodies occurs principally as a
result of washoff from existing developed areas which do not have stormwater
management systems in place.

3. No Total Maximum Daily Load (TMDL) or Watershed Improvement Permit
(WIP has been issued to date for Clay or Rice Brooks. Thus, in order to proceed
with timely permitting of the proposal, Sugarbush Resort has elected to proceed
with an individual stormwater discharge permit application, which includes an
offset plan to reduce sediment loading to below existing levels. In addition,
Sugarbush Resort continues to work cooperatively with Agency of Natural
Resources (ANR) to develop and implement a watershed-wide Water Quality
Remediation Plan to address nonpoint sources of sediment loading from lands
owned or controlled by the Resort.

4. Stormwater design for the project has been engineered to meet the five
criteria by which the 2002 ANR Manual evaluates stormwater control plans.
These criteria include water quality, groundwater recharge, channel protection,
overbank flood (Q10), and extreme storm (Q100). These criteria would be met
through the use of six wet detention ponds, one infiltration basin, stormwater
gardens, and swales.
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5. Hydrologic modeling has been conducted by Pioneer Environmental
Associates, LLC. (Pioneer) to determine subwatershed areas, curve numbers,
time of concentration, and peak discharge rates using Natural Resources
Conservation Service methods under pre-development and post-development
conditions for a range of design storms of 24 hour duration. Results of the
modeling indicate that post-development peak flows in Clay Brook, Hotel Brook,
and Rice Brook would not be significantly higher than pre-development peak
flows. In Hotel Brook, peak flows would decrease significantly under post-
development conditions. Hydrologic modeling demonstrated that the proposed
stormwater treatment devices would meet the five 2002 ANR Stormwater
Management Manual criteria for stormwater runoff treatment.

6. A pollutant offset plan has been designed to reduce loading of the pollutant of
primary concern in the Clay Brook and Rice Brook watersheds, which is
sediment. Sediment loads (TSS) to Clay Brook and Rice Brook were modeled
under pre- and post-development conditions using the “Simple Method”.
Modeling results indicate that TSS loads to Clay Brook and Rice Brook would
decrease under post-development conditions, and the proposed project would
not cause or contribute to a violation of water quality in the Clay Brook and Rice
Brook watersheds. Therefore, stormwater runoff from the project would comply
with the ANR Interim Policy on Individual Permits for Stormwater Discharges,
and the 2002 ANR Manual.

7. An erosion and sediment control plan has been prepared by Charles Grenier
Consulting Engineer, P.C., the project engineer, with input from Breadloaf
Construction and Pioneer. The total area of soil disturbance from the project
would be approximately 20 acres. Sugarbush will file an individual permit
application for stormwater runoff from construction sites and a notice of intent to
seek coverage under General Permit #39001 (2002) with ANR.

8. Iron seeps in areas of saturated soil will be controlled and managed through
field identification of risk areas, and where necessary a special limestone fill
treatment will be utilized to prevent iron transformation and release in
groundwater. Low ph, iron rich fill material will also not be utilized in wet areas.

9. Pioneer is preparing a restoration plan for Hotel Brook, which is currently
impacted by sediment loading, channel and streambank instability, and culverts.
The proposed reach of Hotel Brook to be restored is 1135 feet in length, and
restoration measures will improve bedload movement, habitat for aquatic life,
aesthetic value, fish passage, and wildlife habitat in the riparian zone.

10. A stream buffer measuring 50 feet from the top of bank in Clay Brook will be
maintained to protect Clay Brook and it's riparian corridor. A Rice Brook stream
buffer measuring 50 feet from the edge of the stream channel, and avoidance of
further encroachment into the Rice Brook riparian corridor will serve to buffer
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Rice Brook. Hotel Brook buffers will be restored, improved, and enhanced as a
result of the Hotel Brook restoration plan.

11. Snow removal from plowed parking areas, and associated sediment
accumulation will be managed by Sugarbush Resort. No snow plowing will occur
in the direction stream buffers and riparian areas. Snow will be temporarily
stored in drainage swales and curbed areas adjacent to parking lots. Once these
areas have reached their capacity to store snow, snow will be stockpiled in
designated locations in the parking lots and will be removed to one of three
designated snow storage areas, as needed. Sediment that accumulates in
forebays of stormwater treatment basins would be collected and then stockpiled
in a designated location away from watercourses or wetlands. The stockpiled
sediment will be seeded and mulched to prevent erosion.
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1.0 INTRODUCTION

Summit Ventures, LLC. dba Sugarbush Resort has been working to revise and
update re-development plans for the Lincoln Peak base area prepared by the
prior owner of the resort. Pioneer Environmental Associates, LLC. (Pioneer) has
been engaged by Sugarbush Resort to evaluate sizing of stormwater treatment
systems for a proposed Sugarbush Lincoln Peak Development in Warren,
Vermont. This analysis has been completed as a component of the Stormwater
Discharge Permit application, consistent with the 2002 Vermont Agency of
Natural Resources (ANR) Stormwater Management Manual (2002 ANR Manual).

The complete stormwater discharge permit application package includes the

following additional components:

° Engineering Design Plans, dated March 2003, by Charles Grenier
Consulting Engineer. P.C. (Grenier)

o  Permit Application, including WR-82 form, seven Schedule D forms,

and application fee
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This narrative provides an overview of the basis for design of the stormwater
management system designed by Grenier. In addition, an offset plan consistent
with current ANR policy has also been prepared, and is described herein.

1.1  Project Overview

The project involves the construction of the Lodge at Lincoln Peak, with a
proposed building footprint area of 71,950 square feet, as well as a central
plaza area. The project also involves the re-design and reconfiguration of
existing parking lots and driveways in the Lincoln Peak base area, the
construction of new day skier and employee parking associated
infrastructure (wastewater treatment facility, fire house relocation), and the
restoration of Hotel Brook. Table 1 provides a summary of the

construction status of various project components:

Table 1 Summary of Constructlon Statu”"‘*”‘* -

Prq;ect Component S Status

Lodge at Lincoln Peak Proposed, revision of prevnously approved
Grand Summit Hotel
Parking Lots A—D Existing lots above Village Road; to be

reconstructed
Parking Lots E—F Existing lots below Village Road; to be
reconstructed
Village Parking Lot | Existing, to be reconstructed
Parking Lot G Proposed, below Village Road; minor changes
from prior approved plan
Parking Lots H & | Proposed, at 22 acre site; minor changes from

prior approved plan
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1.2 Watershed Setting

The project is located in the watersheds of Clay Brook, Rice Brook, and an
unnamed tributary of Rice Brook that is referred to as Hotel Brook. Hotel
Brook also has a small tributary in the vicinity of the Poma Ski Lift, and this
brook is referred to as “Poma Brook”. The receiving stream drainage area
at the confluence of Clay Brook and Rice Brook is 3.05 square miles. An
overall watershed map is provided on page 1 of Appendix 1, showing
these areas. Clay Brook and Rice Brook are included on the Vermont
303(d) list of impaired waters, due to sediment.

1.3 Permitting Approach

Because no Total Daily Maximum Load (TMDL) development has
occurred for Clay Brook or Rice Brook, and the ANR has not yet issued a
Watershed Improvement Permit (WIP) for these waters, Sugarbush Resort
has elected to proceed with an individual permit application, coupled with
an offset plan to reduce existing sediment loading in the subject
watersheds. In addition, Pioneer has been working with Sugarbush
Resort in the development of a Water Quality Remediation Plan (WQRP)
for these watersheds, to address sediment loading from nonpoint sources

which are owned or controlled by the resort.

An outline of the plan was prepared by Pioneer and provided to ANR on
May 5, 2002. This application represents partial completion of the WQRP,
as it provides hydrologic and sediment loading model results, and
proposed retrofits for existing parking lots at the Resort. Until such time
as further measures associated with the WQRP or WIP are developed,
Sugarbush Resort plans to move forward with the offset measures
described herein, which will significantly reduce existing sediment loads to
Clay and Rice Brooks, as described in greater detail below.
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2.0 STORMWATER RUNOFF ANALYSIS

The proposed Lodge at Lincoln Peak in Warren, Vermont is located at
Sugarbush Lincoln Peak base area. The proposed project consists of a three-
segment building, a central plaza, and parking lots designated A through G,
which will be located on the north side of the Sugarbush Access Road. Parking
lots designated H and | are also planned 600 feet south on Inferno Road from the
intersection of Inferno Road and Sugarbush Access Road, on the east side of the
road, within an area referred to as the “22 acre site”. There are currently parking

lots in place within much of the proposed project area.

The methodology for hydrologic analysis, used as the basis for design of
stormwater structures associated with the proposed Lincoln Peak construction,

includes the following components:

1. Determination of subwatershed boundaries using available site
topographic maps, U.S.G.S topographic sheets, and Vermont Digital
elevation models (DEM) acquired from the Vermont Mapping Program.

2. Determination of subwatershed area, curve number, and time of
concentration using Natural Resources Conservation Service (NRCS)
methods, for pre-development (existing) and post-development

conditions.

3. Determination of peak discharge rates using the NRCS TR20 hydrologic
model for pre-development and post-development conditions for a range
of design storms of 24 hour duration.

The modeled storm events and associated total rainfall amounts for Washington

County, Vermont are provided in Table 2.
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| "Table 2 Ramfall Amounts for Washmgton County, ,Vermont'if‘f e

Frequency . Rainfall AmoL
1 year, 24 hour 2.20 lnches
2 year, 24 hour 2.40 inches
10 year, 24 hour 3.40 inches

100 year, 24 hour 5.40 inches

2.1 Pre-Development Conditions

Pre-development conditions represent watersheds in the proposed project
area with natural site conditions, which on Lincoln Peak would be forested.
Subwatersheds that are not in the proposed project area are considered
existing condition for the pre-development analysis. Pre-development
subwatersheds have been modified from the post-development
subwatersheds to approximate natural grading. A map of pre-
development subwatersheds and cross sections is shown on page 2 of
Appendix 1. A summary table of pre-development subwatershed

characteristics is provided on page 3 of Appendix 1.

2 Table =5 Summary of Pre-DeveIopment Watersheds

Name Subwatershed Desngnatlon Total Area (Acres)
Clay Brook Ci1-C4 1,412
Rice Brook R1-RS3 430
Hotel Brook H1-H2 73.3
Poma Brook P1-P2 35.2

2.2 Existing Subwatershed Characteristics

Currently, the overall watershed draining to the confluence of Clay Brook
and Rice Brook consists primarily of forested land, with mountain ski trails
creating open areas. Most of this area and the existing developments and
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roads therein will remain unchanged. The soils in the area are generally
of hydrologic group C for the mountain slopes, and hydrologic group A at
the lower elevations in the project area.

At present, much of the project area consists of gravel parking lots at the
Sugarbush Lincoln Peak Base area, located north of the intersection of
Inferno Road and the Sugarbush Access Road. Clay Brook is located to
the south of the base area parking lots, and Rice Brook is to the north.
Hotel Brook flows west to east through an existing culvert system beneath
the lots.

Existing topography and culverts control runoff routing for the 3.05 square
mile watershed. Subwatersheds were created that represent areas of
land whose runoff destination is Rice Brook, Hotel Brook, Poma Brook, or
Clay Brook. Table 4 provides a summary of existing watersheds within

the project area.

~ Table4: Summary of Existing Watersheds
~Name | Subwatershed Designation | Total Area (Acres)
Clay Brook C1-C4 1,400
Rice Brook R1-R3 433
Hotel Brook H1 -H2 63.3
Poma Brook P1-P2 54.1

The subwatersheds are named with the first letter of the name of the
brook to which they contribute, and a number, with lower numbers
generally indicating upstream subwatersheds. This convention will be
used to represent other site conditions, unless otherwise noted.
Subwatershed outlets were chosen at stream cross sections throughout
the project area, where peak flow rates for each site condition are

compared.
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One existing stormwater detention pond is located on the western downhill
side of the Lincoln Peak base area parking lots. Subwatershed P2,
consisting of 18.93 acres, is routed with culverts into this pond, which
discharges to Hotel Brook. The remaining watersheds generally follow
mountain topography, and are not described in this text. A map showing
the locations of the cross sections associated with subwatershed
discharge points is provided on page 4 of the Appendix 1. Existing
subwatershed characteristics are summarized in the table on page 5 of

Appendix 1.

2.3 Proposed Subwatershed Characteristics

For the proposed post-development condition, Pioneer has divided the site
into subwatersheds based on the proposed stormwater collection system
that would direct runoff from impervious surfaces and route it to
components of the stormwater treatment system. Other subwatersheds
have been designated to account for areas of land between proposed
collection areas, where runoff from vegetated or undeveloped areas would
flow directly to streams. A map showing the locations of the stormwater
ponds and discharge points associated with these subwatersheds is
provided in the map pocket. A U.S.G.S. topographical map depicting the
stormwater permit application serial numbers (S/N) for discharge points in
the proposed project area is provided on page 6 of Appendix 1.

Runoff from Parking Lots A through | would be routed to proposed
detention basins associated with the parking lots through a proposed
collection system. As shown in the project design plans, Parking Lots A
through | would contain large grassed islands (stormwater gardens) where
runoff would be allowed to infiltrate and recharge to groundwater, during
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low intensity rainfalls. The stormwater gardens will be discussed more in
the later section, Proposed Stormwater Treatment and Control.

Those subwatersheds located outside the project area (C1, R1, and P1)
would remain unchanged for the post-development model.  Other
subwatersheds would have the same drainage outlet, but will have total
area and overall curve number modified to account for adjusted
subwatershed boundaries in the proposed project area. Subwatersheds
which are modified from existing conditions, generally represented a small
fraction of the proposed project area and have been clipped to allow new
subwatersheds to represent the proposed project area. Subwatersheds
C2, C3, R2, R3, and H1 have all been modified. Subwatershed C4 largely
remains unchanged from existing conditions, except for a 0.47 acre part of
proposed gravel parking Lot H that is not in the drainage to wet detention
pond 07. Runoff from this site is not collected, and would proceed through
overland flow before reaching Clay Brook.

A summary of proposed post-development watersheds is provided in

Table 5.

~ Table5: Summary of Post-Development W.

~ Name | Subwatershed |  Locatio

-~ . | Designation | Descriptior ~(Acres)

Clay Brook Ci1-C4 Areas outside project 1393
Clay Brook PL1 Parking Lots A-C 13.6
Clay Brook PL2 Parking Lots D - F 5.37
Clay Brook PL5 Parking Lots H - | 3.02
Rice Brook R1-R3 Areas Outside Project 426
Rice Brook PL3 Parking Lot G 4.08
Rice Brook PL4 Access Road 2.90
Hotel Brook H1-H2 Hotel Brook Watershed 66.6
Poma Brook P1-P2 Area Outside Project 35.2
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The post-development watersheds, representing the parking lots and
other components of the project are described in detail below.

Subwatershed PL1 (S/N 001) would encompass existing gravel parking
lots A, B, and C, as well as a portion of land upslope of the gate house
base lodge. Runoff would be diverted from this 13.62 acre subwatershed
through collection pipes into wet detention basin 01, and then into Clay

Brook at stream cross section 002.

Subwatershed PL2 (S/N 002) represents existing gravel parking lots D, E,
and F which would be reconstructed, with collection pipes leading to wet
detention basin 02. This basin would discharge runoff from the 5.37 acre

site into Clay Brook at stream cross section 002.

Subwatershed PL3 (S/N 004) would include proposed gravel parking lot G
and area around the existing snowmaking building (CB-1), for a total of
4.08 acres. Runoff from this site would drain through either a series of
collection pipes, or a ditch on the northern side of the parking lot into wet
pond 04. Pond 04 would discharge to Rice Brook about 130 feet
downstream of the Rice Brook and Hotel Brook confluence, and resulting

streamflow is analyzed at cross section 007.

Subwatershed PL4 (S/N 005) would receive runoff from a portion of the
Sugarbush Access Road starting from the driveway at Sam Ruperts
Restaurant and up to near the intersection of the Sugarbush Access Road
and Inferno Road. The total subwatershed area of 2.9 acres would be
routed to the wet detention basin 05 through a road side ditch, which

would then discharge to Rice Brook at stream cross section 007.

Subwatershed PL5 (S/N 007) represents the overflow/employee gravel
parking lots H and | at the 22 acre site, and comprises 3.02 acres. Runoff
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would be collected through swales and then collection pipes that route the
water into wet detention basin 07. This basin would then discharge to
overland flow that would reach Clay Brook at stream cross section 003.

Subwatershed H2 (S/N 003) includes the proposed Lodge buildings
(rooftops), paved Village parking lot, and the relocated Sugarbush Village
road, with a total area of 5.45 acres. A series of collection pipes would
direct runoff to detention pond 03, located between the existing
snowmaking building (CB-1) and the relocated Sugarbush Village Road.
Discharge from pond 03 would discharge to stream cross section 005 at
Hotel Brook.

Subwatershed H3 (S/N 006) includes the Center Plaza, and a portion of
the rooftop, for a total of 0.72 acres. This uncontaminated runoff would be
piped across the relocated Sugarbush Village Road to infiltration basin 06.
During storm events the infiltration basin is designed to discharge into

Rice Brook at stream cross section 008.

Subwatershed H4 comprises the segment of Hotel Brook and its riparian
zone, which would be restored between the Lodge buildings to the north
and gravel parking lots to the south. The area of this subwatershed is
0.96 acres. Subwatershed H5 would be the Hotel Brook drainage area

downstream of the project area, and is 2.75 acres.

Subwatershed H6 contains an area of land 0.17 acres in size that is in
between the PL4 and H2 subwatershed drainages. This runoff would flow
into Hotel Brook at cross section 005 through the discharge piping that
releases water from detention pond 03. This discharge pipe would have
catch basins in the H6 subwatershed.
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Post-development subwatershed characteristics are summarized on page

7 of Appendix 1.
2.4 Proposed Stormwater Treatment and Control

The 2002 ANR Manual sets forth five criteria for the design of stormwater

treatment systems. These are as follows:

o  Water Quality

e Groundwater Recharge
o Channel Protection

o Overbank Flood (Q10)
o Extreme Storm (Q100)

These criteria are all applicable to the proposed Sugarbush Lincoln Peak
Development, and the requirements are summarized on page 8 of
Appendix 1. Calculations to determine the required Water Quality Volume
(WQv), Channel Protection Volume (CPv) and Groundwater Recharge
Area or volume (Rea / Rev) are provided on pages 9 through 16 of
Appendix 1. WQv design for the ponds is described in the following basin
design section. REa design will be summarized in terms of the
groundwater recharge allotment for the proposed project area in the
watersheds of Clay Brook and Rice Brook, which has Hotel Brook as a
tributary. CPv design will be discussed in the hydrologic model results for
the stormwater ponds, in a later section. The overbank flood and extreme
storm design will also be discussed in the hydrologic model results, in the

stream cross section comparison.

Engineering design for the stormwater detention ponds has been
completed by Grenier, in accordance with the requirements of the 2002
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ANR Manual. A summary of the proposed stormwater treatment systems

is provided in Table 6.

" Table 6: Summary of Stormwater Treatment
01 i Wet'Po‘hd el R P|_1
02 Wet Pond PL-2
03 Wet Pond H2
04 Wet Pond PL-3
05 Wet Pond PL-4
06 Infiltration Basin H3
07 Wet Pond PL-5

Basis for design summary sheets are provided on pages 17 through 23 of
Appendix 1.

Pond 01 is designed to be a wet detention basin that would receive runoff
from subwatershed PL1. As a requirement of a wet detention pond, 01 is
designed to hold 100 percent of the WQv of 118,251 gallons. The pond
would have a permanent water level at 1,559.5 feet, which holds 117,516
gallons, 99.4 percent the WQv requirement, thus meeting the requirement.

Pond 02 would be a wet detention basin meeting the required WQv of
84,858 gallons by maintaining a permanent water volume of 86,534
gallons at 1529.5 feet. Subwatershed PL2 discharges to 02.

Pond 03 would meet the wet detention basin WQv requirement of 82,756
gallons with a permanent water level holding 87,664 gallons. The water
level for this pond would be 1,529.5 feet. Runoff from subwatershed H2
flows to 03.
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Pond 04 would be a wet detention basin as well, holding 60,455 gallons at
a permanent water level of 1,485.8. This meets the required WQv of
60,409 gallons for subwatershed PL3.

Pond 05 would attain the wet detention basin WQv requirement of 19,819
gallons with a permanent water level of 1458.6 feet, holding 20,568
gallons. Subwatershed PL4 would flow to this basin.

Pond 06 would be the only pond on site that is not a wet detention basin.
It would have a subwatershed that is different than those for the wet
detention ponds in that it would not include any parking lots or roads, and
thus would receive uncontaminated runoff. For this subwatershed, the
proposed BMP would be an infiltration basin primarily intended to meet the
groundwater recharge criterion. Subwatershed H3 would have
uncontaminated runoff from a portion of the lodge rooftop and plaza,
which would be suitable for infiltration into underlying soils of the
permeable hydrologic Unit A. Calculations of required sizing for the REv
criterion for subwatershed H3 are provided on page 15 of Appendix 1.

Pond 07 would be a wet detention basin receiving runoff from parking lots
H and | in the subwatershed PL5. Maintaining a permanent pond water
level of 1,545.0 provides 99.4 percent of the WQv requirement of 51,306
gallons by maintaining 51,016 gallons.

Recharge area requirement compliance has been calculated in terms of
recharge area needed for the project in the subwatershed of a brook. The
Recharge Area requirement table on page 8 of Appendix 1 shows that a
sufficient area of the proposed project would be subject to recharge within
each watershed to satisfy the requirements. The runoff is proposed to
flow to stormwater gardens or swales in the parking lots within
subwatersheds of the three brooks. Here there would be enough
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detention time for infiltration to occur. The requirement for Hotel Brook
has been added on to Rice Brook because it is a tributary to Rice Brook.
The Rice Brook requirement of 2.69 acres would be met with 3.39 acres of
area from which runoff would have opportunity to infiltrate. The Clay
Brook requirement of 4.14 acres would be exceeded with 13.56 acres of
the contributing area being provided an opportunity for infiltration.

2.5 Results of TR20 Modeling

Hydrologic schematics showing the subwatershed routing for pre-
development, existing, and post-development are provided on pages 24
and 25 of Appendix 1. Subwatershed curve number and time of
concentrations tables for the three site conditions modeled are included on

pages 26 through 71 of Appendix 1.

TR20 input and output files for pre-development, existing, and post-
development conditions are provided on pages 72 through 90 of Appendix
1. Summary tables providing inflow and outflow rates for proposed
stormwater treatment structures, as well as pre- and post-development
peak flow rates, for the 1, 2, 10, and 100 year storm events are provided

on page 91 of Appendix 1.

2.6 Evaluation of Results at Stormwater Treatment Basins

A discussion is presented for each of the seven basins describing the
effect the respective outlet characteristics would have on pond water
elevation and outflow, with respect to inflow. Channel Protection Volume
(CPv) compliance for the 1 year storm is also investigated by comparing
the 1 year storm containment in the pond to the required CPv in addition
to WQv. This volume is required to be retained during a 1 year, 24 hour
storm in order to protect the downstream channel from erosion. Pond
basis for design sheets are provided on pages 16 to 22 of Appendix 1.



SUMMIT VENTURES, LLC. -SUGARBUSH LINCOLN PEAK DEVELOPMENT
STORMWATER MANAGEMENT NARRATIVE - EXECUTIVE SUMMARY 15

During the 1 year storm, wet pond 01 would reduce the peak inflow by 80
percent, using a riser perforation at the permanent water level. The CPv +
WQv requirement of 122,784 gallons would be met with a contained water
volume of 131,290 gallons. For the 2 and 10 year storms, additional
perforations would control outflow rates, with the proposed peak water
surface elevation in the pond below the riser outlet elevation of 1,560.5
feet. This would effectively reduce runoff from subwatershed PL1 to 83.3
percent and 90.6 percent of the peak discharge during the respective 2 to
10 year storms. Storms of greater magnitude than the 10 year storm
would result in overtopping of the riser, and during the 100 year storm, the
spillway located at elevation 1,561.0 feet would be activated. The water
surface elevation during a 100 year storm would be 1,561.4 feet, well
below the top of berm elevation of 1,563.0 feet.

Wet detention pond 02 receiving runoff from subwatershed PL2 would
utilize a perforation at the water level resulting in a 93.0 percent decrease
in the peak inflow rate for the 1 year storm. The CPv + WQv volume
would be maintained in the pond, holding 105,980 gallons with a
requirement of 103,580 gallons. Additional perforations would result in a
greater than 90 percent of incoming peak flow for the 2 and 10 year
storms, with a maximum water level of 1,530.8 feet during the 10 year
storm. During the 100 year storm both the riser and the spillway would be
utilized to reduce the peak discharge rate by 63.4 percent with a maximum

pond water surface elevation of 1,532.1 feet.

Wet Pond 03 would receive runoff from subwatershed H2, and maintain
148,032 gallons of volume during the 1 year storm, achieving the required
CPv + WQv of 129,369. Riser perforations would keep the water level
below the riser outlet elevation of 1,532.5 feet for the 1, 2, and 10 year
storms, while reducing peak flow rates by over 90 percent. For the 10
year storm, the peak inflow to the pond would be 10.2 cfs, while the peak
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outflow would be 0.43 cfs. During the 100 year storm, the high rate of
runoff discharge would be controlled using the spillway and riser, and
would result in a 58.4 percent decrease from the peak inflow rate and
cause a maximum water elevation of 1,533.4 feet in the pond.

Wet detention basin 04 would maintain a volume of 20,570 gallons during
the 1 year storm, providing sufficient volume to meet the CPv + WQv
requirement of 19,819 gallons. Riser perforations would limit peak
discharge out of the pond and maintain a water level below the riser for
the 1, 2, and 10 year storms. During the 100 year storm the riser would
be activated, resulting in a decrease in peak discharge of 67.1 percent
from maximum inflow. The spillway would not be used during the 100

year storm.

Wet detention basin 05 would receive runoff from subwatershed PL4, and
is not projected to receive any runoff during the 1 and 2 year storms. PL4
would have a low amount of paved surface and permeable soils in its
area, and this would result in infiltration of runoff rather than flow into the
detention basin. Due to this the CPv + WQv is the same as the WQv, and
therefore is achieved. During the 10 year storm the riser perforation would
control water outflow and limit the pond water elevation to the outlet
elevation of the riser, 1,459.0 feet. During the 100 year storm the riser
would control outflow, and limit the peak water surface elevation in the
pond to 1,459.3 feet.

Infiltration basin 06 would have a small volume capacity and the riser
would be utilized for the 1, 2, and 10 year storms. The TR20 model has
not accounted for infiltration capacity during the storm. During the 100
year storm the spillway would be activated along with the riser and safe
water passage would be allowed into Rice Brook, limiting the peak inflow
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of 4.65 cfs to 3.67 cfs outflow. The water elevation in the pond would
reach 1,546.4 feet, well below the top of berm elevation of 1,548.5.

Wet detention pond 07 would receive runoff from subwatershed PL5, and
would hold 80,865 gallons during the 1 year storm. This is enough to
meet the required 74,921 gallons for the CPv+WQv. A riser perforation at
elevation 1,545.0 controls outflow during the 1 and 2 year storms,
reducing the peak inflow rates by up to 98.4 percent. The riser would be
the discharge control during the 10 year storm, reducing the peak inflow of
5.2 cfs to 0.84 cfs outflow and allowing a pond water surface elevation of
1,546.2. For the 100 year storm event, the spillway and riser control
outflow and allow the passage of water safely through the detention basin,
with water surface elevation reaching 1,546.8 feet, below the 1,547.5 feet

top of berm elevation.
2.7 Peak Flow Rate Comparison

Peak flow rates at key cross sections for each of the modeled site
conditions have been compared to evaluate the hydrology of the receiving
streams in the vicinity of the project. Summary tables comparing existing
and post-development site condition peak flows to pre-development site
condition peak flows with percent changes are given on pages 92 to 93 in
Appendix 1.

Pre-development watershed conditions were used to evaluate whether
post-development peak flow rates would exceed pre-development peak
flow in the streams, for the 10 year and 100 year storms. The
requirements for these two storms are known as the Overbank Flood (Q1o)
and Extreme Storm (Qioo), respectively. Following is a comparison at
each cross section of the 1, 2, 10, and 100 year storm for each site

condition.
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Stream cross section 001 is located at Clay Brook just north of the Valley
House. There is no development in the subwatersheds draining to this

point, and thus no changes in peak flow rates would occur.

Stream cross section 002 is located at Clay Brook just west of Inferno
Road crossing. For the 1, 2, and 10 year storms there would be no
change between pre-development and the other two site conditions. For
the 100 year storm there would be a insignificant increase of 0.6 percent
between pre-development and post-development conditions. S/N 001 and
S/N 002 are both located at this stream cross section.

Stream cross section 003 is located at Clay Brook to the south of Sam
Ruperts Restaurant. There are no changes in streamflow for the 1, 2, and
10 year storms between the site conditions. There would be a slight 0.8
percent increase in flow from pre-development to post-development during
the 100 year storm. S/N 007 discharge point is located at this cross

section.

Stream cross section 004 is located at Hotel Brook, about 480 feet to the
east of the relocated Sugarbush Village Road crossing. Model results
indicate that increases in peak streamflow rates have occurred for the 1,
2, 10, and 100 year storm between pre-development and existing
conditions with percent increases of 86.2, 146.8, 19.9, and 1.9 percent,
respectively, which is likely responsible for existing observed channel
erosion. However, as a result of the project, peak discharge rates for
these storms for post-development conditions would be reduced to below
pre-development condition volumes by -3.4, -4.0, -1.4, and —0.9 percent,
respectively. There would be no S/N locations discharging at this point.

Stream cross section 005 is located at Hotel Brook, just east of the
relocated Sugarbush Village Road crossing. Increases in peak streamflow
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rates for the 1, 2, 10, and 100 year storm between pre-development and
existing conditions are projected to have occurred, with percent increases
of 89.5, 148.8, 20.0, and 5.7 percent respectively. However, following
project construction, there would be only minor changes for these storms
between pre-development and post-development of —1.8, -0.8, 0.0, and
7.1 percent, respectively. The peak flow rate for the 100 year storm is
projected to increase in streamflow from 106 to 114 cfs. S/N 003
discharges to Hotel Brook cross section 005.

Stream cross section 008 is located at Rice Brook on the east side of the
existing Sugarbush Village Road crossing. There would be no change
between pre-development and existing site conditions at this cross
section. Between pre-development and post-development there is a 3.7
percent increase for the 1 year storm where the discharge increases from
67.2 to 69.7 cfs. This is considered a modeling artifice, since the loss of
flow due to infiltration at basin 06 has not been considered. There would
be minor increases between pre-development and post-development for
the 2, 10, and 100 year storms that account for 1.0, 0.6, and 0.4 percent.
S/N 006 is located at this stream cross section.

Stream cross section 007 is located at Rice Brook just to the east of the
Sugarbush Access Road crossing. There would be small increases
between pre-development and post-development for the 1, 2, 10, and 100
year storms for percent increases of 3.8, 1.0, 0.6, and 2.4 percent,
respectively. For the 1 year storm discharge increases from 67.2 to 69.7
and for the 100 year storm the peak discharge increases from 825 to 844
cfs. Nonetheless, these peak discharge rates represent a decrease from
existing conditions. S/N 001 and S/N 002 are located at Rice Brook
stream section 007.
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Stream section 009 is located at the confluence of Rice Brook and Clay
Brook. There would be only insignificant increases between site
conditions for this cross section. There is no S/N associated with 009.

2.8 Conclusions

The Sugarbush Lincoln Peak Development hydrologic modeling results
show that post-development peak flows would not be significantly higher
than pre-development peak flows in the stream sections analyzed in Clay
Brook, Hotel Brook, and Rice Brook. The modeled post-development
peak flows show a significant decrease from the modeled existing peak

discharge in the Hotel brook area.

S/N 001 through 007 meet the Vermont ANR Stormwater Treatment
Standards of WQv, CPv, Rea, Q1o, and Q100 by implementing acceptable
stormwater treatment practices (STPs) including wet detention ponds, an
infiltration basin, stormwater gardens, and swales.

3.0 POLLUTANT OFFSET PLAN

Clay Brook and Rice Brook are both identified as impaired surface waters in the
State of Vermont Draft 303(d) List of Waters. These surface water features are
tributaries to the Mad River, which also has an impaired segment in Waitsfield,
according to the 303(d) List. In order to design a stormwater offset plan as
required by the Vermont Agency of Natural Resources (ANR) under the Interim
Policy on Individual Permits for Stormwater Discharges (July 26, 2002),
Sugarbush Resort Holdings has acquired the services of Pioneer Environmental
Associates, LLC. (Pioneer). Pioneer has completed analyses of sediment (TSS)
loads in stormwater runoff within the Rice Brook and Clay Brook watersheds to
ensure that these requirements are met, and that the proposed Sugarbush
Lincoln Peak Development meets the standards set forth by the 2002 Vermont
ANR 2000 Manual. Several other intermittent and ephemeral tributaries to Clay
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Brook and Rice Brook are also present in the study area (see pages 1 and 2 of
Appendix 2). This memorandum summarizes the methods and assumptions
used to compute TSS loads from the Lincoln Peak segment of the Clay Brook
and Rice Brook watersheds under the following scenarios:

1. Existing _Site Conditions: Includes pollutant loads from runoff

associated with the existing developed land areas in the Clay Brook

and Rice Brook watersheds.

2. Proposed Conditions: Includes pollutant loads from runoff associated

with developed areas in the Clay Brook and Rice Brook watersheds
under the conditions proposed by the Sugarbush Lincoln Peak

Development.

The project design engineer, Charles Grenier Consulting Engineer, PC Grenier of
Waterbury, Vermont, has provided Pioneer with project design details, and
Pioneer has worked with Grenier in the determination and evaluation of
stormwater treatment devices for the project in order to ensure pollutant removal
capabilities in accordance with the 2002 ANR Stormwater Treatment Standards,
and which would meet the ANR Interim Policy requirements of no contribution to
a violation of water quality standards and no net increase in loading or

concentration of pollutants of concern to impaired waters.

3.1 Existing Watershed Conditions

The 303(d) listing information for Clay Brook and Rice Brook is

summarized as follows:

Clay Brook:
e Waterbody ID: VT08-20
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e Segment Name/Description: Clay Brook, Inferno Road (0.1
miles)

e Pollutants: Sediment, Iron

e Use(s) Impaired: ALS

e Surface Water Quality Problem(s): Soil erosion construction
activities and gravel parking lot; increased peak stormwater
flows

e Current Status/Situation: Poor biological condition (96 and
2000), no monitoring data on pollutants, needs additional

' assessment, 6 stormwater basins, modify parking areas and
iron seep remediation (98-99)

e TMDL Completion Year/State Lead: 2007 DEC-WQ

Rice Brook:

e Waterbody ID: VT08-20

e Segment Name/Description: Rice Brook

e Pollutants: Sediment

e Use(s) Impaired: ALS

e Surface Water Quality Problem(s): Erosion from upstream
areas in watershed and parking lot, land development

e Current Status/Situation: Embeddedness, poor biological
condition (93) and fair (2000), stormwater basins, modify
parking areas, iron seep plan implemented (98-99)

e TMDL Completion Year/State Lead: 2006 DEC-WQ

Based on the 303(d) listing, and the Vermont Water Quality Standards
(VWQS 1999), the primary constituent of concern for Clay Brook and Rice
Brook is sediment. Therefore, the relevant analytical constituents for
which loadings associated with stormwater runoff from the project site are

as follows:

e Sediment: Total Suspended Solids (TSS)
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3.2 Proposed Watershed Conditions

The proposed Lincoln Peak Development would result in the
reconstruction of existing gravel parking lots, the paving of certain roads
and parking areas, and the construction of the Lodge at Lincoln Peak. All
of the stormwater runoff from the proposed parking lots and
hotel/conference center would be collected and treated in wet detention
ponds. Most of the project is proposed in areas that are already
developed as gravel parking lots. A previously impacted segment of Hotel
Brook (a tributary to Rice Brook) would be rerouted and restored to
accommodate construction plans. The method of pollutant load analyses,
land use categories utilized for the analyses, and pollutant load changes in
the Clay Brook and Rice Brook watersheds are described below.

3.3 Loading Analysis Methodology

For the purposes of this study, 25 different stormwater drainage areas
were delineated within the Clay Brook and Rice Brook watersheds to
identify discrete areas that contribute significant volumes of stormwater
runoff. The stormwater drainage area boundaries were identified based
on the presence of a high percentage of impervious cover, as-built and
proposed drainage patterns, natural watershed boundaries, and parcel
boundaries. The number of delineated stormwater drainage areas
remains constant under both the existing and proposed conditions, but in
some cases the stormwater drainage area boundaries change between
the two conditions. Pages 1 and 2 of Appendix 2 depict stormwater

drainage area boundaries under existing and proposed conditions.

Stormwater drainage area boundaries for pre- and post-development
conditions were digitized from VT Digital Orthographic Quad (DOQ) #
120180 (1995) using ArcView 3.2 software. Impervious cover map layers,
for pre- and post-development conditions, were created using the DOQ
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and detailed site plans provided by Grenier. The stormwater drainage
area and impervious cover map layers were combined by geoprocessing
to generate maps and data tables that were used to calculate TSS

loading.

TSS loads have been computed using the “Simple Method” of Schueler
1987. This empirical method is intended to provide reasonable estimates
of annual TSS loads, from which decisions are made regarding the

appropriate nonpoint source management approaches.
The formula used for the Simple Method is provided below:
L=0.226 * (P * Pj* (0.05 + 0.9*la)) *C * A

Where:
L = load (pounds/year)
0.226 = conversion factor

P = annual precipitation (inches) [42.0 inches for Sugarbush Lincoln
Peak]

Pj = 0.9 (correction factor based on 10 percent of storms not
producing any runoff)

la = percent impervious cover

C = mean concentration for TSS (mg/l) [dependent on land use;
see below]

A = contributing area (acres)

The calculation of 0.05 + 0.9*la produces a value for the runoff coefficient
(Rv). The runoff coefficient value varies between different stormwater
drainage areas because it is directly related to the percent impervious
cover (la) of a given stormwater drainage area. The Rv value is multiplied
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by the annual precipitation value (P) and the correction factor (Pj) to obtain
the annual runoff (R) from a stormwater drainage area in inches/year.
Pages 3 through 6 of Appendix 2 include calculations of TSS loads in the
Clay Brook and Rice Brook watersheds.

The concentration of TSS in runoff (C) varies between stormwater
drainage areas depending on the land use category. The New York State
Department of Environmental Conservation (NYSDEC) Stormwater
Management Design Manual — Draft (NYSDEC 2001a) was the reference
for C values used in this study, which are included in the tables on pages
3 to 6 of Appendix 2. Page 7 of Appendix 2 lists the percent removal

efficiency of various stormwater control devices.

The land use categories for this study were derived from on-site
investigation, professional judgment, and existing map data. The land use
categories that were assigned to individual stormwater drainage areas in
this study include: commercial, parking, urban, and medium density
residential. Areas identified as commercial land are business land uses
that have impervious surfaces such as parking lots, sidewalks, and
rooftops. Urban land includes recreational areas such as parks and tennis
courts. All residential land uses in the area were assigned to the medium
density residential land use category. All calculations and assumptions
made in modeling TSS loads are subject to revision pending field
verification in the Spring, Summer, and Fall of 2003.

3.4 Loading Analysis Results

The results of TSS load analyses under existing and proposed conditions
are included on pages 3 to 6 of Appendix 2. The results show that under
existing conditions, the Sugarbush Resort parking areas contribute 15,726
Ibs/year of TSS. This load would be reduced to 4,895 Ibs/year under
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proposed conditions. Loads from other Sugarbush owned or controlled
sites remains approximately the same at 11,281 Ibs/year under existing
conditions and 11,411 Ibs/year under proposed conditions. The slight
increase in TSS load is attributed to changes in stormwater drainage
boundaries under proposed conditions rather than any significant site

alteration or changes in these areas. There is a negligible increase (from
21,405 to 21,466 Ibs/year) in TSS loads from other privately owned sites
under proposed conditions, also resulting from changes to stormwater
drainage area boundaries. Table 7 provides an overall summary of the
total TSS load to Clay Brook and Rice Brook by property ownership.

Existing 27,007 ~ 21,405 48,412

% of Total 55.8 442 100
Proposed 16,306 21,466 37,772

% of Total 432 56.8 100

% of Existing Load 60.3 100.3 78.0

*Includes Upper Sugarbush Village 1 through 5

Table 7 and pages 3 and 4 of Appendix 2 indicate that under proposed
conditions the total TSS load to the Clay Brook and Rice Brook
watersheds would significantly decrease as a result of the stormwater
retrofits associated with the Sugarbush Lincoln Peak Development. Sites
owned and controlled by Sugarbush Resort show a reduction in TSS loads
from 27,007 to 16,306 (60.3 percent of the original load). When
considering TSS loads from all stormwater drainage areas regardless of
ownership, the reduction would be 78.0 percent of the original load of
48,412 Ibs/year.

Tables 5 and 6 and pages 5 and 6 of Appendix 2 provide further analysis
of TSS loads in the Rice Brook and Clay Brook watersheds under existing
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and post-Lincoln Peak Development conditions. Table 8 shows TSS
loads to Rice Brook from Sugarbush owned or controlled sites to be 58.5

percent of the original load under proposed conditions (a reduction from
22,896 lbs/year to 13,391 Ibs/year).

Existing gﬁ,é.&a 14,493 | 37,390

% of Total 61.2 38.8 100.0
Proposed 13,391 14,541 27,032

% of Total 47.9 52.1 100

% of Existing Load 58.5 100.3 74.7

*Includes Upper Sugarbush Village 1 through 5

TSS loads to Rice Brook from all stormwater drainage areas in the
watershed regardless of ownership would be 74.7 percent of the existing
load (a reduction from 37,390 Ibs/year to 27,932 lbs/year).

Table 9 shows TSS loads to Clay Brook from Sugarbush owned or
controlled sites to be 70.9 percent of the original load under proposed
conditions (a reduction from 4,110 lbs/year to 2,915 Ibs/year). TSS loads
to Clay Brook from all stormwater drainage areas regardless of ownership
would be 89.3 percent of the existing load (a reduction from 11,022
Ibs/year to 9,840 Ibs/year).
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Existing 4,110 6,912 11,022
% of Total 37.3 62.7 100
Proposed 2,915 6,925 9,840
% of Total 29.6 70.4 100
% of Existing Load 70.9 100.2 89.3

*Includes Upper Sugarbush Village 1 through 5

Sugarbush has partnered with the Mad River Valley Planning District
(MRVPD) to seek funding for the design and implementation of additional
stormwater retrofits in the Upper Sugarbush Village area with technical
guidance from Pioneer. Completion of the project is contingent on the
approval of funding from a U.S. Environmental Protection Agency Section
319 Grant. The stormwater drainage areas identified as Upper Sugarbush
Village 1 through 5 will be targeted as the areas to be retrofitted with
stormwater treatment devices, which may include wet detention basins,
treatment swales, sediment traps, and regrading of existing driveway
catch basins. Additional reductions in the total TSS load to Rice Brook
from Sugarbush owned and controlled sites would be obtained with the

implementation of this plan.

3.5 Summary

In conclusion, these offset analyses demonstrate that the completion of
the Sugarbush Lincoln Peak Development would not cause or contribute
to a violation of water quality, and will not increase the loading of the
pollutant of primary concern (TSS) within the Clay Brook and Rice Brook
watersheds as identified on the 2000 303(d) list. As shown above,
sediment loading to each of these water bodies would be reduced through
the redesign of existing parking lots to include stormwater controls



SUMMIT VENTURES, LLC. -SUGARBUSH LINCOLN PEAK DEVELOPMENT
STORMWATER MANAGEMENT NARRATIVE - EXECUTIVE SUMMARY 29

4.0

consistent with the 2002 ANR Manual. Additionally, contingent on Section
319 Grant funding, the implementation of additional stormwater retrofits in
the Upper Sugarbush Village area would further reduce TSS loads to Rice
Brook. Thus, based upon project construction, operation, and
maintenance, in accordance with the engineering plans developed by
Grenier and permit conditions specified by ANR, it is Pioneer’s conclusion
that stormwater runoff from the project will comply with the ANR Interim
Policy on Individual Permits for Stormwater Discharges, and the 2002
Vermont ANR Stormwater Management Manual.

IMPLEMENTATION
4.1 Erosion and Sediment Control

A detailed and site specific construction sequence for the building
construction and parking lot construction has been prepared by Breadloaf
Construction. Using this sequence, an erosion and sediment control plan
and narrative has been prepared by Grenier, with input from Breadloaf
and Pioneer. The total soil area of soil disturbance associated with the
entire project, which is planned to be constructed over a 30 month period,
would be approximately 20 acres, including significant previously
disturbed areas associated with existing parking lots and drives which
would be reconstructed as a part of the project. Given the timing and
nature of project-related construction activities, both an individual permit
application for stormwater runoff from construction sites, as well as a
notice of intent to seek coverage under General Permit #3-9001 (2002)
will be filed with ANR. These applications and associated plans and

narratives will be filed in the near future.
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4.2 Iron Seep Control Plan

To avoid the occurrence of iron seeps in the future, resulting from
disturbance, reworking, or fill placement in areas of saturated soils, the
following measures would be implemented as a part of project
construction. The most important premise is that low pH iron-rich glacial
ill soils must not be used as fill materials that are placed in direct contact

with soils where saturated ground conditions are to be expected.

The implementation of the Iron Seep Control Plan is as follows:

1. At risk areas will be identified in the field prior to construction
and as construction proceeds within each specific area of
construction disturbance. Generally, these areas will include
locations of wet soils, seeps and springs, and areas of water

ponding where the placement of fill is proposed.

2. Following identification of these areas, confirmation of the
necessity and extent of special fill treatment will be made with

project erosion control specialist.

3. Within each of these areas, native topsoil materials will be

removed to a depth of at least 2 feet below native ground surface.

4. These zones will then be backfilled with unwashed crushed
limestone of 3/4 inch or smaller size to original ground surface

elevation.

5. As needed, provisions will be made for the drainage of
groundwater within the soil replacement area. This will be
determined on a case-by-case basis and may include a gravel pad,



SUMMIT VENTURES, LLC. -SUGARBUSH LINCOLN PEAK DEVELOPMENT
STORMWATER MANAGEMENT NARRATIVE - EXECUTIVE SUMMARY 31

additional crushed limestone, or drainage pipe downslope of the

treatment area.

6. A continuous layer of geotextile fabric will then be placed over

the limestone materials throughout each treatment area.

7. Common fill material will then be placed to achieve grades as

specified by proposed site plans.

The implementation of this plan will ensure the avoidance of the key
element which leads to the occurrence of iron seeps, namely the
placement of iron-rich fill materials below the water table where iron

transformations and release can occur.

4.3 Hotel Brook Restoration

The proposed stream restoration reach of Hotel Brook is about 1135 feet
in length. Approximately 38 percent (420 feet) of this stream reach is
currently culverted (as shown on page 1 of Appendix 2). The proposed
restoration plan provides a day lighted channel, which will be designed
and constructed using natural channel design principles. The removal of
the culvert and the construction of a natural channel are expected to result

in the following:

Improved sediment transport

Habitat for aquatic life

Aesthetic value

Improved fish passage

Wildlife habitat within the riparian zone

A detailed design report is being prepared by Pioneer and will be

submitted under separate cover.
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4.4 Stream Buffer Protection

Stream buffers will be maintained or improved along three intermittent and
perennial streams that run across the project site, Hotel Brook, Rice
Brook, and Clay Brook.

Rice Brook runs through a narrow forested corridor that is currently
abutted by a mowed grass strip and unpaved parking area to the south,
and the Sugarbush Village to the north. Two pedestrian bridges cross
Rice Brook as an access route to the Sugarbush Village. The channel is
incised for most of its length, but where the mowed grass strip is present
adjacent slopes are less steep. Under existing conditions the forested
Rice Brook buffer and mowed grass strip would not be compromised as a
result of the Lincoln Peak Development, and development will not
encroach significantly closer Rice Brook than any existing structures or
parking areas. A minimum 50 foot setback will be maintained from the
edge of the Rice Brook channel, and no impacts will occur within the area

that has been identified as the top of bank.

The Clay Brook corridor is in a more natural setting than Rice Brook. Clay
Brook runs through a hemlock-northern hardwood forest community, and
the channel is significantly incised in most areas. The watercourse has
limited floodplain area due to the steep slopes adjacent to the stream.
Within the area identified as the top of bank corridor wetlands are present,
particularly along the south bank of Clay Brook where seepage wetlands
are present. Any development associated with the Lincoln Peak project
will occur at least 50 feet from the mapped top of bank area, thus allowing

a substantial riparian buffer to Clay Brook.

Hotel Brook (a tributary to Rice Brook) currently runs through the
approximate center of the project site, and has previously been
significantly impacted. Under existing conditions, the upper reaches of
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Hotel Brook are adjacent to a ski trial and culverted in two locations for a
total distance of 120 feet. The middle section of Hotel Brook is culverted
under an existing parking lot for 295 feet. The lower reaches of the brook
are abutted by a gravel parking lot on the south side, with the toe of the
parking lot fill extending right up to the edge of the stream channel.

Under proposed conditions, the condition of Hotel Brook and its riparian
buffer will improve significantly. At the upper reaches of the brook, the
culverted length will be significantly reduced, and the channel and riparian
buffer will be restored. The middle reaches of Hotel Brook will be
relocated to replace the existing segment that is culverted for 295 feet.
Establishment of a significant riparian buffer will be part of the restoration
of this section of the brook. The channel of the lower reaches of the brook
will be relocated and enhanced, and a riparian buffer will be established
on the south side of Hotel Brook. The condition of Hotel Brook and its

riparian buffer will be significantly improved under proposed conditions.

4.5 Snow Management Plan

Sugarbush Resort proposes to implement the following plan for snow

management in the Lincoln Peak Base Area.

Parking Lots A, B, C, D, E and F:

e No snow plowing will occur toward the South, in the direction of
Clay Brook and buffer area.

o Initially, snow will be plowed into the drainage swale areas to the
East and West of the lots and onto curbed areas.

o Once these swale areas have reached capacity and cannot provide
additional snow storage, surplus snow will be plowed into
designated stockpile locations within the parking lot.

o This surplus snow will then be removed to designated storage
areas, as needed.
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Parking Lot G (East of Control Building #1)

o No snow plowing will occur toward the North, in the direction of the
Rice Brook tributary, and no snow plowing will occur towards the
South, in the direction of Clay Brook.

o Initially, snow will be plowed into the stormwater detention pond to
the East, the drainage swales to the East and West of the lot, and
onto curbed areas.

e Once these areas have reached capacity and cannot provide
additional snow storage, surplus snow will be plowed into
designated stockpile locations within the parking lot.

e This surplus snow will then be removed to designated storage
areas, as needed.

Village Parking Lot:

o No snow plowing will occur toward the North, in the direction of
Rice Brook.

o Initially, snow will be plowed to the perimeter of the lot and placed
onto curbed areas.

e Once these areas have reached capacity and cannot provide
additional snow storage, surplus snow will be removed to
designated storage areas, as needed.

Parking Lots H & | (22 Acre Site):

o No snow plowing will occur toward the stream tributaries that cross
the site, and no snow plowing will occur toward Clay Brook to the
North.

« Snow will be plowed to and stored in the southeast corner of Lot I.

Snow Storage Plan

The following areas are designated as locations for disposal of surplus
snow which is removed from parking lots.

o 22 Acre Site located off Inferno Road.

o Parcel 9, off the Sugarbush Access Road at the end of the Warren
House’s driveway.

o Parcel B, North of the Sugarbush Access Road near the Golf
Course Road intersection, formerly known as the Long Parcel.
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o Stormwater treatment basins (forebay areas only) to the extent that
any snow placed in these areas is removed prior to March 15",

These areas are shown on the vicinity map provided on page 8 of
Appendix 2.

4.6 Sediment Management Plan

Sediment that accumulates in forebay sections of stormwater treatment
basins will be periodically removed and stockpiled to prevent offsite
migration as TSS in stormwater. The stockpiled sediment will be seeded
and mulched to prevent erosion problems, and will be located away from
wetlands and surface water features. The sediment may be stored at the
22 acre site, at Parcel 9 off of Sugarbush Access Road, or on Parcel B
north of Sugarbush Access Road.
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Sugarbush Lincoln Peak Development
March 2003
Pre Development Conditions

Sub-Watershed firea . Area (Acres) | Curve Number| Time of Concentration (hours)
(square miles) ;

C1 1.66 1063 70.8 0.470
C2 0.0782 50.0 70.7 0.231
C2A 0.0244 15.6 33.0 0.190
C3 .0.0334 21.4 31.5 0.135
C3A 0.00472 3.02 46.0 0.102
Cc4 0.404 258.6 60.4 0.368
H1 0.0884 56.6 57.9 0.214
H2 0.00150 0.960 30.0 0.0955
H3 0.0140 8.97 30.0 0.137
H4 0.00629 4,02 30.0 0.0909
H5 0.00430 2.75 31.8 0.0988
P1 0.0550 35.2 46.5 0.255
R1 0.466 298 69.8 0.331
R2 0.0176 11.3 48.6 0.307
R2A 0.00582 3.72 30.0 0.144
R3 0.183 117 56.7 0.459

Total: 3.05 1951

Brook Watershed Area Subtotals

Brook Total Area (acres) Subwatersheds

Clay 1412 C1,C2,C2A,C3,C3A,C4

Hotel 73.3 H1,H2,H3,H4,H5

Poma 35.2 P1

Rice 430 R1,R2,R2A,R3

Total 1951

F:/Project/02085 Sugerbush LP Development/cntc_Sugarbush,predevtable
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Sugarbush Lincoln Peak Development
March 2003
Existing Conditions

F/Project/02085 Sugerbush LP Development/cntc_Sugarbush,existtable

Sub-Watershed foeg :r;e;iles) Area (Acres) |Curve Number| Time of Concentration ( hours)
C1 1.66 1063 70.8 0.470
G2 0.0819 52.4 69.8 0.230
C3 0.0390 25.0 36.4 0.135
Cc4 0.405 259 60.5 0.368
H1 0.0798 51.1 60.1 0.214
H2 0.0191 12.2 374 0.183
P1 0.0550 35.2 46.5 0.255
P2 0.0296 18.9 58.7 0.206
R1 0.467 299 69.8 0.331
R2 0.0193 12.4 46.9 0.307
R3 0.191 122 55.8 0.458

Total: 3.05 1951
Brook Watershed Area Subtotals

Brook Total Area (acres) Subwatersheds
Clay 1400 C1,C2,C3,C4
Hotel 63.3 H1,H2
Poma 54.1 P1,P2

Rice 433 R1,R2,R3
Total 1951
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Sugarbush Lincoln Peak Development

March 2003
Post Development Conditions
Sub-Watershed Area. Area (Acres) |Curve Number| Time of Concentration (hours)
(square miles)
Ci1 1.66 1063 70.8 0.470
Cc2 0.0768 49.2 70.8 0.230
C3 0.0347 222 34.1 0.135
C4 0.404 259 60.5 0.368
H1 0.0884 56.6 57.8 0.214
H2 0.00851 5.45 75.5 0.104
H3 0.00113 0.720 97.3 0.0833
H4 0.00149 0.960 40.1 0.0519
H5 0.00430 2.75 31.0 0.0963
H6 0.00027 0.170 56.3 0.0315
P1 0.055 35.2 46.5 0.255
PL1 0.0213 13.6 55.0 0.181
PL2 0.00839 5.37 66.0 0.145
PL3 0.00638 4.08 66.3 0.112
PL4 0.00454 2.90 48.1 0.144
PL5 0.00472 3.02 74.4 0.115
R1 0.466 298 69.8 0.331
R2 0.0176 11.3 51.0 0.307
R3 0.183 117 56.9 0.458
Total: 3.05 1951

Brook Watershed Area Subtotals

Brook Total Area (acres) Subwatersheds

Clay 1415 C1,C2,C3,C4,P11,PL2,PL5
Hotel 66.6 H1,H2,H3,H4,H5,H6
Poma 35.2 P1

Rice 434 R1,R2,R3,PI3,Pl4
Total 1951

F:/Project/02085 Sugerbush LP Development/cntc_Sugarbush,posttable



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/2003
Vermont Stormwater Treatment Standards Summary
Location Descriptions
Subwatershed: PL1 Subwatershed: PL2 |Subwatershed: PL3 |Subwatershed: PL4 |Subwatershed: PL5 |Subwatershed: H2  |Subwatershed: H3
Description: Description: Description: Description: Description: Description: Description:
Criteria Parking Lots A,B,C Parking Lots D,E,F  |Parking Lot G Access Road Parking Lots H,| Hotel and Parking Center Plaza and Roof
Required Design Required |Design Required |Design Required |Design Required |Design Required |Design Required |Design
WaQv (gal) i
118251 117516 84858 86534 60409 60455 19819 20568 51306 51016 82756 87664
CPv (gals) 4533 18722 14520 0 23615 46613 =
WQv+CPv (gals) 122784 131290 | 103580 | 105980 74929 77680 19819 20570 74921 80865 129369 | 148032 *%

Overbank (Q10) (cfs)

Extreme storm (Q100)
(cfs)

* See Peak Discharge Summary Table on page 93 of Appendix 1
** See Stormwater Treatment Sizing Sheet on pages 15 and 16 of Appendix 1

Vermont Stormwater Treatment Standards Summary

Recharge Area Requirement

REa (acres
Brook ( ) Contributors
Required Design
Clay 4.14 13.56 PL1, PL2,PL5
Rice 2.69 3.39 PL3,PL4,H2




Stormwater Treatment Sizing per VT Manual
SugarbushiLincoln Peak Base Area
Pioneer Environmental Associates LLC.

Date: 3/6/03
Subwatershed PL1
Description: Parking Lots A,B,C and Upslope Drainage Area

1) Water Quality Volume Calculation (WQv) - Section 1.1.1

Area (acres)

Subwatershed Impervious Total
PL1 4.62 13.6 33.9%
Overall 4.62 13.6 33.9%
* Rv=0.05+ (I) * (0.009) °
** WQv =[(0.9") * (Rv) * (A)]/ 12
TR20 Inputs
Subwatershed A (sq.mi.) CN tc (hr.)
PL1 0.0213 55.0 0.181
Overall 0.0213 55.0
Sed. Forebay (10%) = 0.036 acre-ft 11,825
Perm. Pool (90%) = 0.327 acre-ft 106,426

2) Channel Protection Volume (CPv) for 12 hrs. ED - Section 1.1.2

Harrington Volume Method (see page 1-12 of 2002 Manual):

Qi= 0.05 cfs
Qd = 0.04 inches
Vr= 0.05 acre-ft
la= 1.64 la = (200/CN) - 2
P= 2.20 inches
la/P = 0.74
qu= 59 qu = Qi/(A*Qd)
A= 0.0213 sq.mi.
Required Qo/Qi = 0.430 (2002 Manual figure 1.5)
Qo= 0.022
Vs/Vr = 0.31 (2002 Manual pg. 1-12)
Required Vs = 0.01 acre-ft
4,533 gal.
WQv+ CPv = 122,784 gal

3) Recharge Area (REa) - Section 1.1.3
Percent Volume Method

Rev = (F)(A)(1)/12

Where: Rev = Recharge volume (acre-feet)

F = Recharge factor (inches)

Hydrologic Soil Group Recharge Factor (F)
A

0.4
B 0.25
c 0.1
D 0

A = Site area (in acres)
| = Site imperviousness (expressed as a percent)

Percent Area Method

Rea = (F)(A)(I)

Where: Rea = Recharge area requiring treatment (acres)
F = Recharge factor (dimensionless)

Hydrologic Soil Group Recharge Factor (F)

A 0.4
B 0.25
Cc 0.1
D 0

A = Site area in acres
| = Site imperviousness (expressed as a percent)

F:\PROJECT\02085

LP D Sizing per ANR Manual, PL1

% Impervious:

Rv* waQv
acre-ft gal
0.36 0.363 118,251
0.363 118,251

gal.
gal.

Abbreviations for Calculations:

Qi = Known inflow for 1 year storm(from TR-20)
Qd = Known runoff depth (from TR-20 output)
Vr = runoff volume

la = TR55 Initial Abstraction (unitless)

P = 1 yr. storm rainfall depth (in)

qu = unit peak discharge (csmvin)

A =drainage area

Qi = Known TR20 pond inflow (cfs)

Qo/Qi = Ratio of Pond Peak Outflow/Inflow

Qi * (Qo/Qi)

Vs/Vr = 0.682 - 1.43(Qo/Qi) + 1.64(Qo/Qi)*2 - 0.804(Qo/Qi)*3
where:

Vs = required storage volume (acre-ft)

Vr = design storm runoff volume (acre-ft)

Soil Type: A

F= 0.4

A= 13.62

I = 33.9%

Rev = 0.154 ac-ft

6708 cu.ft

50178 gal

Soil Type: A

F = 0.4

A= 13.62

| = 33.9%

Rea = 1.848 ac
80,499 sq.ft.



Stormwater Treatment Sizing per VT Manual
Sugarbush/Lincoln Peak Base Area
Pioneer Environmental Associates LLC.

Date: 3/6/03
Subwatershed PL2
Description: Parking Lots D,E, and F

1) Water Quality Volume Calculation (WQv) - Section 1.1.1

Area (acres) % Impervious:
Subwatershed Impervious Total
PL2 3.56 5.37 66.3%
Overall 3.56 537 66.3%
* Rv=0.05 + (I) * (0.009)
* WQv =[(0.9" * (Rv) * (A)] / 12
TR20 Inputs
Subwatershed A (sq.mi.) CN tc (hr.)
PL2 0.00839 66.0 0.145
Overall 0.00839 66.0
Sed. Forebay (10%) = 0.026 acre-ft 8,486
Perm. Pool (90%) = 0.234 acre-ft 76,372

2) Channel Protection Volume (CPv) for 12 hrs. ED - Section 1.1.2

Harrington Volume Method (see page 1-12 of 2002 Manual):

Qi= 0.86 cfs
Qd= 0.22 inches
Vr= 0.10 acre-ft
la= 1.03 la = (200/CN) - 2
P= 2.20 inches
lalP = 0.47
qu= 466 qu = Qi/(A*Qd)
A= 0.0084 sq.mi.
Required Qo/Qi = 0.075 (2002 Manual figure 1.5)
Qo= 0.065
VsiNr= 0.58 (2002 Manual pg. 1-12)
Required Vs = 0.06 acre-ft
18,722 gal.
WQv+ CPv = 103,580 gal

3) Recharge Area (REa) - Section 1.1.3
Percent Volume Method

Rev = (F)(A)(I)/12

Where: Rev = Recharge volume (acre-feet)

F = Recharge factor (inches)

Hydrologic Soil Group Recharge Factor (F)
A

0.4
B 0.25
Cc 0.1
D 0

A = Site area (in acres)
| = Site imperviousness (expressed as a percent)

Percent Area Method

Rea = (F)(A)(1)
Where: Rea = Recharge area requiring treatment (acres)
F = Recharge factor (dimensionless)
Hydrologic Soil Group Recharge Factor (F)
A

0.4
B 0.25
C 0.1
D 0

A = Site area in acres
| = Site imperviousness (expressed as a percent)

F:\PROJECT\02085 Sugarbush LP Developmeni\Stormwaler Sizing per ANR Manual, PL2

Rv* waQv
acre-ft gal
0.65 0.260 84,858
0.260 84,858
gal.
gal.

Abbreviations for Calculations:

Qi = Known inflow for 1 year storm(from TR-20)
Qd = Known runoff depth (from TR-20 output)
Vr = runoff volume

la = TR55 Initial Abstraction (unitless)

P = 1 yr. storm rainfall depth (in)

qu = unit peak discharge (csmvin)

A = drainage area

Qi = Known TR20 pond inflow (cfs)

Qo/Qi = Ratio of Pond Peak Outflow/Inflow

Qi * (Qo/Qi)

Vs/Vr = 0.682 - 1.43(Qo/Qi) + 1.64(Qo/Qi)*2 - 0.804(Qo/Qi)*3
where:

Vs = required storage volume (acre-ft)

Vr = design storm runoff volume (acre-ft)

oil Type: A
= 0.4
5.37

66.3%

= >Tw

Rev = 0.118667 ac-ft
5169 cu.ft
38665 gal

oil Type: A
= 0.4
5.37
= 66.3%

=—>»Tw

Rea = 142 ac
62,029 sq.ft.
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Stormwater Treatment Sizing per VT Manual
SugarbushiLincoln Peak Base Area
Pioneer Environmental Associates LLC.

Date: 3/6/03
Subwatershed PL3
Description: Parking Lot G

1) Water Quality Volume Calculation (WQv) - Section 1.1.1

Area (acres) % Impervious:
Subwatershed Impervious Total
PL3 2.52 4.08 61.8%
Overall 2.52 4.08 61.8%
* Rv=0.05 + () * (0.009)
** WQv = [(0.9") * (Rv) * (A)]/ 12
TR20 Inputs
Subwatershed A (sq.mi.) CN tc (hr.)
PL3 0.00638 64.6 0.112
Overall 0.00638 64.6
Sed. Forebay (10%) = 0.019 acre-ft 6,041
Perm. Pool (30%) = 0.167 acre-ft 54,368

2) Channel Protection Volume (CPv) for 12 hrs. ED - Section 1.1.2

Harrington Volume Method (see page 1-12 of 2002 Manual):

Qi= 0.83 cfs
Qd= 0.22 inches
Vr= 0.07 acre-ft
la= 1.10 la = (200/CN) - 2
P= 2.20 inches
la/P = 0.50
qu= 592 qu = Qi/(A*Qd)
A= 0.0064 sq.mi.
Required Qo/Qi = 0.065 (2002 Manual figure 1.5)
Qo= 0.054
Vs/Vr = 0.60 (2002 Manual pg. 1-12)
Required Vs = 0.04 acre-ft
14,520 gal.
WwQv+ CPv = 74,928 gal

3) Recharge Area (REa) - Section 1.1.3
Percent Volume Method

Rev = (F)(A)(1y12

Where: Rev = Recharge volume (acre-feet)

F = Recharge factor (inches)

Hydrologic Soil Group Recharge Factor (F)
A

0.4
B 0.25
C 0.1
D 0

A = Site area (in acres)
| = Site imperviousness (expressed as a percent)

Percent Area Method

Rea = (F)(A)(1)
Where: Rea = Recharge area requiring treatment (acres)
F = Recharge factor (dimensionless)
Hydrologic Soil Group Recharge Factor (F)
A

0.4
B 0.25
Cc 0.1
D 0

A = Site area in acres
| = Site imperviousness (expressed as a percent)

F:\PROJECT\02085 LP D Sizing per ANR Manual, PL3

Rv* waQv
acre-ft gal
0.61 0.185 60,409
0.185 60,409
gal.
gal.

Abbreviations for Calculations:

Qi = Known inflow for 1 year storm(from TR-20)
Qd = Known runoff depth (from TR-20 output)
Vr = runoff volume

la = TR55 Initial Abstraction (unitless)

P =1 yr. storm rainfall depth (in)

qu = unit peak discharge (csmv/in)

A = drainage area

Qi = Known TR20 pond inflow (cfs)

Qo/Qi = Ratio of Pond Peak Outflow/Inflow

Qi * (Qo/Qi)

Vs/Vr = 0.682 - 1.43(Qo/Qi) + 1.64(Qo/Qi)*2 - 0.804(Qo/Qi)*3
where:

Vs = required storage volume (acre-ft)

Vr = design storm runoff volume (acre-ft)

Soil Type: A

F = 0.4

A= 4.08

| = 61.8%

Rev = 0.084 ac-ft

3659 cu.ft

27370 gal

Soil Type: A

F = 0.4

A= 4.08

| = 61.8%

Rea = 1.008 ac
43,908 sq.ft.
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Stormwater Treatment Sizing per VT Manual
Sugarbush/Lincoln Peak Base Area
Pioneer Environmental Associates LLC.

Date: 3/6/03
Subwatershed PL4
Description: Access Road

1) Water Quality Volume Calculation (WQv) - Section 1.1.1

Area (acres) % Impervious:
Subwatershed Impervious Total
PL4 0.74 29 25.5%
Overall 0.74 29 25.5%
* Rv=0.05+ (I) * (0.009)
* WQv=[(0.9"*(Rv) * (A)]/ 12
TR20 Inputs
Subwatershed A (sq.mi.) CN tc (hr.)
PL4 0.00453 48.1 0.144
Overall 0.00453 48.1
Sed. Forebay (10%) = 0.006 acre-ft 1,982
Perm. Pool (90%) = 0.055 acre-ft 17,837

2) Channel Protection Volume (CPv) for 12 hrs. ED - Section 1.1.2

Harrington Volume Method (see page 1-12 of 2002 Manual):

Qi= 0 cfs
Qd = 0 inches
Vr= 0.00 acre-ft
la= 2.16 la = (200/CN) - 2
P= 2.20 inches
la/P = 0.98
qu = 0 qu = Qi/(A*Qd)
A= 0.0045 sq.mi.
Required Qo/Qi = 0.000 (2002 Manual figure 1.5)
Qo= 0.000
VsiVr = 0.68 (2002 Manual pg. 1-12)
Required Vs = 0.00 acre-ft
0 gal.
WQv+ CPv = 19,819 gal

3) Recharge Area (REa) - Section 1.1.3
Percent Volume Method

Rev = (F)(A)(1)/12

Where: Rev = Recharge volume (acre-feet)

F = Recharge factor (inches)

Hydrologic Soil Group Recharge Factor (F)
A

0.4
B 0.25
(o} 0.1
D 0

A = Site area (in acres)
| = Site imperviousness (expressed as a percent)

Percent Area Method

Rea = (F)(A)(1)
Where: Rea = Recharge area requiring treatment (acres)
F = Recharge factor (dimensionless)
Hydrologic Soil Group Recharge Factor (F)
A

0.4
B 0.25
Cc 0.1
D 0

A = Site area in acres
| = Site imperviousness (expressed as a percent)

F:\PROJECT\02085 LP D Sizing per ANR Manual, PL4

Rv* waQv
acre-ft gal
0.28 0.061 19,819
0.061 19,819
gal.
gal.

Abbreviations for Calculations:

Qi = Known inflow for 1 year storm(from TR-20)
Qd = Known runoff depth (from TR-20 output)
Vr = runoff volume

la = TR55 Initial Abstraction (unitless)

P = 1 yr. storm rainfall depth (in)

qu = unit peak discharge (csmvin)

A = drainage area

Qi = Known TR20 pond inflow (cfs)

Qo/Qi = Ratio of Pond Peak Outfiow/Inflow

Qi * (Qo/Qi)

Vs/Vr = 0.682 - 1.43(Qo/Qi) + 1.64(Qo/Qi)*2 - 0.804(Qo/Qi)*3
where:

Vs = required storage volume (acre-ft)

Vr = design storm runoff volume (acre-ft)

Soil Type: A

F = 0.4

A= 29

I = 25.5%

Rev = 0.024667 ac-ft
1074 cu.ft
8037 gal

Soil Type: A

F= 0.4

A= 29

I = 25.5%

Rea = 0.296 ac

12,894 sq.ft.
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Stormwater Treatment Sizing per VT Manual
Sugarbush/Lincoln Peak Base Area
Pioneer Environmental Associates LLC.

Date: 3/6/03
Subwatershed PL5
Description: Parking Lot H and |

1) Water Quality Volume Calculation (WQv) - Section 1.1.1

Area (acres) % Impervious:
Subwatershed Impervious Total
PL5 217 3.02 71.7%
Overall 217 3.02 71.7%
* Rv=0.05+ () * (0.009)
** WaQy =[(0.9" * (Rv) * (A)]/ 12
TR20 Inputs
Subwatershed A (sq.mi.) CN tc (hr.)
PL5 T 0.00472 74.4 0.115
Overall 0.00472 74.4
Sed. Forebay (10%) = 0.016 acre-ft 5,131
Perm. Pool (90%) = 0.142 acre-ft 46,175

2) Channel Protection Volume (CPv) for 12 hrs. ED - Section 1.1.2

Harrington Volume Method (see page 1-12 of 2002 Manual):

Qi= 1.87 cfs
Qd= 0.46 inches
Vr= 0.12 acre-ft
la= 0.69 la = (200/CN) - 2
P= 2.20 inches
la/lP = 0.31
qu= 862 qu = Qi/(A*Qd)
A= 0.0047 sq.mi.
Required Qo/Qi = 0.041 (2002 Manual figure 1.5)
Qo = 0.077
Vs/Vr = 0.63 (2002 Manual pg. 1-12)
Required Vs = 0.07 acre-ft
23,615 gal.
WQv+ CPv = 74,921 gal

3) Recharge Area (REa) - Section 1.1.3
Percent Volume Method

Rev = (F)(A)(1)/12

Where: Rev = Recharge volume (acre-feet)

F = Recharge factor (inches)

Hydrologic Soil Group Recharge Factor (F)
A

0.4
B 0.25
Cc 0.1
D 0

A = Site area (in acres)
| = Site imperviousness (expressed as a percent)

Percent Area Method

Rea = (F)(A)(1)

Where: Rea = Recharge area requiring treatment (acres)
F = Recharge factor (dimensionless)

Hydrologic Soil Group Recharge Factor (F)

A 0.4
B 0.25
Cc 0.1
D 0

A = Site area in acres
| = Site imperviousness (expressed as a percent)

F:\PROJECT\02085 LPD Sizing per ANR Manual, PLS

Rv* waQv
acre-ft gal
0.70 0.157 51,306
0.157 51,306
gal.
gal.

Abbreviations for Calculations:

Qi = Known inflow for 1 year storm(from TR-20)
Qd = Known runoff depth (from TR-20 output)
Vr = runoff volume

la = TR55 Initial Abstraction (unitless)

P = 1 yr. storm rainfall depth (in)

qu = unit peak discharge (csmvin)

A = drainage area

Qi = Known TR20 pond inflow (cfs)

Qo/Qi = Ratio of Pond Peak Outflow/Inflow

Qi * (Qo/Qi)

Vs/Vr = 0.682 - 1.43(Qo/Qi) + 1.64(Qo/Qi)*2 - 0.804(Qo/Qi)*3
where:

Vs = required storage volume (acre-ft)

Vr = design storm runoff volume (acre-ft)

Soil Type: A

F = 0.4

A= 3.02

| = 71.7%

Rev = 0.072167 ac-ft

3144 cu.ft

23514 gal

Soil Type: A

F = 0.4

A= 3.02

| = 71.7%

Rea = 0.866 ac
37,723 sq.ft.
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Stormwater Treatment Sizing per VT Manual
Sugarbushl/Lincoln Peak Base Area
Pioneer Environmental Associates LLC.

Date: 3/6/03
Subwatershed H2
Description: Hotel Area and Parking Lot

1) Water Quality Volume Calculation (WQv) - Section 1.1.1

Area (acres) % Impervious: Rv* wav
Subwatershed Impervious Total acre-ft gal
H2 3.46 5.45 63.5% 0.62 0.254 82,756
Overall 3.46 5.45 63.5% 0.254 82,756
* Rv=0.05+ (l) * (0.009)
* WQv =[(0.9") * (Rv) * (A)] / 12
TR20 Inputs
Subwatershed A (sq.mi.) CN tc (hr.)
H2 0.00852 75.5 0.104
Overall 0.00852 75.5
Sed. Forebay (10%) = 0.025 acre-ft 8,276 gal.
Perm. Pool (90%) = 0.229 acre-ft 74,481 gal.

2) Channel Protection Volume (CPv) for 12 hrs. ED - Section 1.1.2

Harrington Volume Method (see page 1-12 of 2002 Manual):

Abbreviations for Calculations:

Qi= 3.86 cfs Qi = Known inflow for 1 year storm(from TR-20)
Qd= 0.5 inches Qd = Known runoff depth (from TR-20 output)
Vr= 0.23 acre-ft Vr = runoff volume
la= 0.65 la = (200/CN) - 2 la = TR55 Initial Abstraction (unitless)
P= 2.20 inches P = 1 yr. storm rainfall depth (in)
la/P = 0.30
qu= 907 qu = Qi/(A*Qd) qu = unit peak discharge (csnvin)
A= 0.0085 sq.mi. A = drainage area
Qi = Known TR20 pond inflow (cfs)
Required Qo/Qi = 0.038 (2002 Manual figure 1.5)  Qo/Qi = Ratio of Pond Peak Outflow/Inflow
Qo= 0.147 Qi * (Qo/Qi)
VsNr = 0.63 (2002 Manual pg. 1-12)  Vs/Vr = 0.682 - 1.43(Qo/Qi) + 1.64(Qo/Qi)*2 - 0.804(Qo/Qi)*3
where:
Vs = required storage volume (acre-ft)
Vr = design storm runoff volume (acre-ft)
Required Vs = 0.14 acre-ft
46,613 gal.
WQv+ CPv = 129,369 gal

3) Recharge Area (REa) - Section 1.1.3
Percent Volume Method

Rev = (F)(A)(1)/12

Where: Rev = Recharge volume (acre-feet) Soil Type: A
F = Recharge factor (inches) F = 04
Hydrologic Soil Group Recharge Factor (F) A= 5.45
A 0.4 I = 63.5%
B 0.25
c 0.1 Rev = 0.115333 ac-ft
D 0 5024 cu.ft
A = Site area (in acres) 37579 gal
| = Site imperviousness (expressed as a percent)
Percent Area Method
Rea = (F)(A)(I)
Where: Rea = Recharge area requiring treatment (acres)
F = Recharge factor (dimensionless)
Hydrologic Soil Group Recharge Factor (F) Soil Type: A
A 0.4 F = 04
B 0.25 A= 5.45
Cc 0.1 | = 63.5%
D 0
A = Site area in acres Rea = 1.384 ac
| = Site imperviousness (expressed as a percent) 60,287 sq.ft.

F:\PROJECT\02085

mwaler Sizing per ANR Manual, H2
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Stormwater Treatment Sizing per VT Manual
Sugarbush/Lincoln Peak Base Area
Pioneer Environmental Associates LLC.

Date:

Subwatershed
Description:

3/6/03

H3
Center Plaza and Roof

1) Water Quality Volume Calculation (WQv) - Section 111

SubWatershed
‘H3

Overall

Area (acres) % Impervious: Rv *
" Impervious Total acre-ft
0.716 0.724 98.9% 0.94 0.051
0.716 0.724 98.9% 0.051

* Rv = 0.05 + (1) * (0.009)
* WQy = [(0.9") * (Rv) * (A)] / 12

Subwatershed
H3
Overall

Sed. Forebay (10%) =
Perm. Pool (90%) =

Infiltration sizing

TR20 Inputs
A (sg.mi.) CN tc (hr.)
0.00113 97.3 0.0833
0.001131 97.3
0.005 acre-ft 1,663 gal.
0.046 acre-ft 14,969  gal.

Ab = (2Vw — Atdb)/(db — P/6 + fcT/6)

Where:

Ab = surface area at the bottom of the basin (ft2)

Vw = design volume (e.g., WQv) (ft3)

At = estimated area at the top of the basin (ft2)

db = depth of the basin (ft)

P = design rainfall depth (inches)

fc = infiltration rate (in/hr)

T = time to fill trench or dry well (hours) (generally assumed to be
less than 2 hours)

Ab = 178 sq.ft.

F:\PROJECT\02085 Sugarbush LP Development\Stormwaler Sizing per ANR Manual, H3

waQv
gal

16,632

16,632

TBD

2224

1600
25
0.9
0.5

ft3
sq.ft.

inches
in/hr
hours

16632 gal

15



Stormwater Treatment Sizing per VT Manual
Sugarbush/Lincoln Peak Base Area
Pioneer Environmental Associates LLC.

Date: 3/6/03
Subwatershed H3
Description: Center Plaza and Roof

2) Channel Protection Volume (GPv) for 12 hrs. ED - Section 1.1.2

Harrington Volume Method (see page 1-12 of 2002 Manual): Abbreviations for Calculations:
Qi= 1.84 cfs Qi = Known inflow for 1 year storm(from TR-20)
Qd = 1.87 inches Qd = Known runoff depth (from TR-20 output)
Vr= 0.11 acre-ft Vr = runoff volume
la= 0.06 la = (200/CN) - 2 la = TR55 Initial Abstraction (unitless)
P= 2.20 inches P = 1 yr. storm rainfall depth (in)
la/P = 0.03
qu= 870 qu = Qi/(A*Qd) qu = unit peak discharge (csm/in)
A= 0.0011 sq.mi. A = drainage area
Qi = Known TR20 pond inflow (cfs)
Required Qo/Qi = 0.041 (2002 Manual figure 1.5) Qo/Qi = Ratio of Pond Peak Outflow/Inflow
Qo = 0.075 Qi * (Qo/Qi)
Vs/Vr = 0.63 (2002 Manual pg. 1-12)  Vs/Vr = 0.682 - 1.43(Qo/Qi) + 1.64(Qo/Qi)"2 - 0.804(Qo/Qi)*3
where:

Vs = required storage volume (acre-ft)
Vr = design storm runoff volume (acre-ft)

Required Vs = 0.07 acre-ft
23,015 gal.
WQv+ CPv = 39,647 gal

3) Recharge Area (REa) - Section 1.1.3
Percent Volume Method

Rev = (F)A)(I)/12

Where: Rev = Recharge volume (acre-feet) Soil Type: A
F = Recharge factor (inches) F = 0.4
Hydrologic Soil Group Recharge Factor (F) A = 0.724
A 0.4 | = 98.9%
B 0.25
C 0.1 Rev = 0.023867 ac-ft
D 0 1040 cu.ft
A = Site area (in acres) 7776 gal

| = Site imperviousness (expressed as a percent)
Percent Area Method

Rea = (F)(A)(I)
Where: Rea = Recharge area requiring treatment (acres)
F = Recharge factor (dimensionless)

Hydrologic Soil Group Recharge Factor (F) Soil Type: A
A 0.4 F = 0.4
B 0.25 A= 0.724
C 0.1 ) | = 98.9%
D 0
A = Site area in acres Rea = 0.286 ac
| = Site imperviousness (expressed as a percent) 12,476 sq.ft.

F:\PROJECT\02085 Sugarbush LP Development\Stormwater Sizing per ANR Manual, H3



Sugarbush/Lincoln Peak Base Area

Post-Development Conditions : Detention Pond Sizing

Basis for Design
Pioneer Environmental Associates, LLC

Pond Number: 1
Subwatershed: PL1
Description: ’ ] Parking Lots A, B, C

1. ELEVATION DATA

Bottom Elevation (ft):

1st Row of Riser Perforations (ft):
2nd Row of Riser Perforations (ft):
Riser Outlet Elevation (ft):

Riser Barrel Outlet Elevation (ft):
Riser Barrel Length (ft):

Spillway Elevation (ft):

Top of Berm Elev. (ft):

Normal Water Level Elev. (ft):
Normal Wet or Dry:

2. OUTLET DATA

Riser Diameter (in):

Riser Barrel Diameter (in):

Number of Risers:

1st Row Number of Riser Perforations:

1st Row Diameter of Riser Perforations (in):
2nd Row Number of Riser Perforations:

2nd Row Diameter of Riser Perforations (in):
Base of Spillway Width (ft.):

Elevation (ft) Height Above Q (cfs)
Riser (ft) Perfs.
1554.0 0.0 0.00
1555.0 0.0 0.00
1556.0 0.0 0.00
1557.0 0.0 0.00
1558.0 0.0 0.00
1559.0 0.0 0.00
1559.5 0.0 0.00
1560.0 0.0 0.02
1560.5 0.0 0.29
1561.0 0.5 0.41
1561.5 1.0 0.49
1562.0 15 0.57
1562.5 2.0 0.63
1563.0 25 0.69

3. VOLUME DATA

Elevation Depth Total AREA
(ft) (ft) (sq. ft)
1554.0 0.0 875
1555.0 1.0 1415
1556.0 2.0 1950
1557.0 3.0 2875
1558.0 4.0 3800
1559.0 5.0 5100
1559.5 55 5880
1560.0 6.0 6400
1560.5 6.5 7065
1561.0 7.0 7730
1561.5 75 8400
1562.0 8.0 9060
1562.5 8.5 10600
1563.0 9.0 12140

F:\PROJECT\02085 LPD P ion Sizing, Pond 1

1554.00
1559.50
1560.00
1560.50
1556.00
60.00
1561.00
1563.00
1559.50
Wet

12

=
ANW= =22 N

Q (cfs)
Riser

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
3.78
4.63
5.13
5.34

Total AREA
(acres)

0.020
0.032
0.045
0.066
0.087
0.117
0.135
0.147
0.162
0.177
0.193
0.208
0.243
0.279

Side Slopes 1: 3

Q (cfs)
Spillway

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.42
23.10
51.53
93.34

INCREM.
vol.(ft"3)

0
1134
1675
2398
3327
4434
2743
3069
3365
3698
4031
4364
4910
5681

3/4/03

Q Total
(cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.29
3.08
10.69
28.30
57.30
99.38

CUMUL. VOLUME

(acre-ft)

0.000
0.026
0.064
0.120
0.196
0.298
0.361
0.431
0.508
0.593
0.686
0.786
0.899
1.029

(gal)

0
8484
21016
38950
63834
97001
117516
140473
165642
193300
223454
256096
292823
335314



Sugarbush/Lincoln Peak Base Area

Post-Development Conditions : Detention Pond Sizing
Basis for Design

Pioneer Environmental Associates, LLC

Pond Number: 2
Subwatershed: PL2
Description: Parking Lots D, E, F

1. ELEVATION DATA

Bottom Elevation (ft):

1st Row of Riser Perforations (ft):
2nd Row of Riser Perforations (ft):
Riser Outlet Elevation (ft):

Riser Barrel Outlet Elevation (ft):
Riser Barrel Length (ft):

Spillway Elevation (ft):

Top of Berm Elev. (ft):

Normal Water Level Elev. (ft):
Normal Wet or Dry:

2. OUTLET DATA

Riser Diameter (in):

Riser Barrel Diameter (in):

Number of Risers:

1st Row Number of Riser Perforations:

1st Row Diameter of Riser Perforations (in):
2nd Row Number of Riser Perforations:

2nd Row Diameter of Riser Perforations (in):
Base of Spillway Width (ft.):

Elevation (ft) Height Above Q (cfs)
Riser (ft) Perfs.
1522.0 0.0 0.00
1523.0 0.0 0.00
1524.0 0.0 0.00
1525.0 0.0 0.00
1526.0 0.0 0.00
1527.0 0.0 0.00
1528.0 0.0 0.00
1529.0 0.0 0.00
1529.5 0.0 0.00
1530.0 0.0 0.02
1530.5 0.0 0.29
1531.0 0.0 0.41
1531.5 05 0.49
1632.0 1.0 0.57
1532.5 15 0.63
1533.0 2.0 0.69
1533.5 25 0.75
1534.0 3.0 0.80

3. VOLUME DATA

Elevation Depth Forebay AREA  Main AREA
() (W) (sq.ft)
1522.0 0.0 0]
1523.0 1.0 0
1524.0 2.0 45
1525.0 3.0 180
1526.0 4.0 450
1527.0 5.0 720
1528.0 6.0 1170
1529.0 7.0 0
1529.5 75 0
1530.0 8.0 0
1530.5 85 0
1531.0 9.0 0
1531.5 95 0
1532.0 10.0 0
15325 10.5 0
15633.0 11.0 0
1533.5 1.5 0
1534.0 12.0 0

FAPROJECT\02085 LP Development\Detention Sizing, Pond 2

1522.00
1529.50
1530.00
1531.00
1522.00
60.00
1532.00
1534.00
1529.50
Wet

12

E T

DN W=

Q (cfs)
Riser

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
3.78
4.63
5.35
5.98
6.55

(sq. )

180
360
540
720
990
1260
1530
3420
4000
4500
5040
5550
5900
6400
6800
7200
7600
8000

Side Slopes 1:

Q (cfs)
Spillway

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.75
29.70
63.66
112.01

Total AREA
(sq. ft)

180
360
585
900
1440
1980
2700
3420
4000
4500
5040
5550
5900
6400
6800
7200
7600
8000

3

3/4/03

Q Total
(cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.29
0.41
3.17
435
14.02
36.74
70.38
119.36

AREA
(acres)

0.004
0.008
0.013
0.021
0.033
0.045
0.062
0.079
0.092
0.103
0.116
0.127
0.135
0.147
0.156
0.165
0.174
0.184

INCREM.

vol.(ftA3)

0
265
468
737
1159
1703
2331
3053
1853
2124
2384
2646
2862
3074
3299
3500
3700
3900

CUMUL. VOLUME

(acre-ft)

0.000
0.006
0.017
0.034
0.060
0.099
0.153
0.223
0.266
0.314
0.369
0.430
0.496
0.566
0.642
0.722
0.807
0.897

(gal)

0
1981
5482
10993
19666
32403
49837
72673
86534
102420
120250
140046
161454
184449
209129
235305
262978
292147
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Sugarbush/Lincoln Peak Base Area

Post-Development Conditions : Detention Pond Sizing

Basis for Design
Pioneer Environmental Associates, LLC

Pond Number: 3
Subwatershed: H2
Description: Hotel area and Parking Lot

1. ELEVATION DATA

Bottom Elevation (ft):

1st Row of Riser Perforations (ft):
2nd Row of Riser Perforations (ft):
Riser Outlet Elevation (ft):

Riser Barrel Outlet Elevation (ft):
Riser Barrel Length (ft):

Spillway Elevation (ft):

Top of Berm Elev. (ft):

Normal Water Level Elev. (ft):
Normal Wet or Dry:

2. OUTLET DATA

Riser Diameter (in):

Riser Barrel Diameter (in):

Number of Risers:

1st Row Number of Riser Perforations:

1st Row Diameter of Riser Perforations (in):
2nd Row Number of Riser Perforations:

2nd Row Diameter of Riser Perforations (in):
Base of Spillway Width (ft.):

Elevation (ft) Height Above Q (cfs)
Riser (ft) Perfs.
1524.0 0.0 0.00
1525.0 0.0 0.00
1526.0 0.0 0.00
1527.0 0.0 0.00
1528.0 0.0 0.00
1529.0 0.0 0.00
1529.5 0.0 0.00
1530.0 0.0 0.02
1531.5 0.0 0.03
1531.0 0.0 0.04
15315 0.0 0.30
1532.0 0.0 0.42
1532.5 0.0 0.50
1533.0 0.5 0.58
15633.5 1.0 0.64
1534.0 15 0.70
15345 2.0 0.76
1535.0 25 0.81

3. VOLUME DATA

Elevation Depth

M M (sq. ft)
1524.0 0.0 180
1525.0 1.0 360
1526.0 2.0 810
15627.0 3.0 900
1528.0 4.0 1170
1529.0 5.0 1440
1529.5 55 0
1530.0 6.0 0
1530.5 65 0
1531.0 7.0 0
1531.6 75 0
15632.0 8.0 0
1532.5 8.5 0
15633.0 9.0 0
1633.5 9.5 0
1534.0 10.0 0
15345 105 0
1535.0 11.0 0
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1524.00

1529.50

1531.00

1532.50

1523.00

220.00

1533.00

1535.00

1529.50

Wet

12

12

1

1

1

3

2

4

Q (cfs)

Riser
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
3.78
3.99
4,08
4.18

Forebay AREA  Main AREA

(sq. 1)

0
0
630
1170
1710
3870
4200
4590
5250
5940
6100
6300
6840
7500
8400
9400
10400
11400

Side Slopes 1:

Q (cfs)
Spillway

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.42
23.10
51.53
93.34

Total AREA
(sq. ft)

180
360
1440
2070
2880
5310
4200
4590
5250
5940
6100
6300
6840
7500
8400
9400
10400
10401

3

3/4/03

Q Total
(cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.03
0.04
0.30
0.42
0.50
3.25
10.84
27.79
56.37
98.32

AREA
(acres)

0.004
0.008
0.033
0.048
0.066
0.122
0.096
0.105
0.121
0.136
0.140
0.145
0.157
0.172
0.193
0.216
0.239
0.239

INCREM.

vol.(ft"3)

0
265
840
1745
2464
4034
2372
2197
2458
2796
3010
3100
3284
3584
3973
4448
4948
5200

CUMUL. VOLUME

(acre-ft)

0.000
0.006
0.025
0.065
0.122
0.215
0.269
0.319
0.376
0.440
0.509
0.580
0.656
0.738
0.829
0.931
1.045
1.164

(gal)

0
1981
8264
21321
39750
69921
87664
104096
122483
143395
165910
189097
213661
240468
270185
303453
340464
379361



Sugarbush/Lincoln Peak Base Area

Post-Development Conditions : Detention Pond Sizing

Basis for Design

Pioneer Environmental Associates, LLC

Pond Number: 4
Subwatershed: PL3
Description: Parking Lot G

1. ELEVATION DATA

Bottom Elevation (ft):

1st Row of Riser Perforations (ft):
2nd Row of Riser Perforations (ft):
Riser Outlet Elevation (ff):
Riser Barrel Outlet Elevation (ft):
Riser Barrel Length (ft):

Spillway Elevation (ff):

Top of Berm Elev. (ft):

Normal Water Level Elev. (ft):
Normal Wet or Dry:

2. OUTLET DATA
Riser Diameter (in):

Riser Barrel Diameter (in):
Number of Risers:

1st Row Number of Riser Perforations:

1st Row Diameter of Riser Perforations (in):
2nd Row Number of Riser Perforations:

2nd Row Diameter of Riser Perforations (in):

Base of Spillway Width (ft.):

1481.00
1485.80
1487.00
1487.50
1477.00
80.00
1489.00
1491.00
1485.80
Wet
12
12
1
1
1
3
2
6
Q (cfs)
Riser
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
3.78
4.63
535
5.98
6.55
6.95

(sq.ft)

Elevation (ft) Height Above Q (cfs)
Riser (ft) Perfs.
1481.0 0.0 0.00
1482.0 0.0 0.00
1483.0 0.0 0.00
1484.0 0.0 0.00
1485.0 0.0 0.00
1485.8 0.0 0.00
1486.0 0.0 0.01
1486.5 0.0 0.03
1487.0 0.0 0.03
14875 0.0 0.30
1488.0 05 0.41
1488.5 1.0 0.50
1489.0 1.5 0.57
1489.5 20 0.64
1490.0 25 0.70
1490.5 3.0 0.75
1491.0 35 0.81
3. VOLUME DATA
Elevation Depth Forebay AREA  Main AREA
() () (sq.ft)
1481.0 0.0 0
1482.0 1.0 135
1483.0 2.0 270
1484.0 3.0 450
1485.0 40 540
1485.8 48 840
1486.0 5.0 900
1486.5 55 0
1487.0 6.0 0
1487.5 6.5 0
1488.0 7.0 0
1488.5 75 0
1489.0 8.0 0
1489.5 85 0
1490.0 9.0 0
1490.5 95 0
1491.0 10.0 0
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Q (cfs)
Spillway

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.75
29.70
63.66
112.01

Total AREA
(sq. ft)

90
1035
1530
1980
2520
3340
3600
2850
3060
4250
5580
5850
7240
8050
83900
9700

10560

Side Slopes 1:

Q Total
(cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.03
0.03
0.30
3.09
4.28
5.21
14.74
36.38
70.96
119.76

AREA
(acres)

0.002

3

3/4/03

INCREM.

vol.(ftA3)

CUMUL. VOLUME

(acre-ft)

0.000
0.011
0.040
0.080
0.132
0.186
0.201
0.238
0.272
0.314
0.370
0.436
0.511
0.599
0.696
0.803
0.919

(gal)

0
3566
13099
26190
42980
60455
65645
77679
88729
102338
120664
142036
166468
195047
226730
261501
299376



Sugarbush/Lincoln Peak Base Area 3/4/03
Post-Development Conditions : Detention Pond Sizing

Basis for Design
Pioneer Environmental Associates, LLC

Pond Number: 5
Subwatershed: PL4
Description: Access Road

1. ELEVATION DATA

Bottom Elevation (ft): 1454.50
1st Row of Riser Perforations (ft): 1458.60
Riser Outlet Elevation (ft): 1459.00
Riser Barrel Outlet Elevation (ft): 1452.00
Riser Barrel Length (ft): 40.00
Spillway Elevation (ft): 1459.50
Top of Berm Elev. (ft): 1461.50
Normal Water Level Elev. (ft): 1458.60
Normal Wet or Dry: Wet

2. OUTLET DATA

Riser Diameter (in): 12
Riser Barrel Diameter (in): 12
Number of Risers: 1
Number of Riser Perforations: 1
Diameter of Riser Perforations (in): 1
Base of Spillway Width (ft.): 6 Side Slopes 1: 3
Elevation (ft) Height Above Q (cfs) Q (cfs) Q (cfs) Q Total
Riser (ft) Perfs. Riser Spillway (cfs)
1454.50 0.0 0.00 0.00 0.00 0.00
1455.0 0.0 0.00 0.00 0.00 0.00
1456.0 0.0 0.00 0.00 0.00 0.00
1457.0 0.0 0.00 0.00 0.00 0.00
1458.0 0.0 0.00 0.00 0.00 0.00
1458.6 0.0 0.00 0.00 0.00 0.00
1459.0 0.0 0.02 0.00 0.00 0.02
1459.5 0.5 0.03 2.67 0.00 2.70
1460.0 1.0 0.04 3.78 8.75 12.57
1460.5 15 0.04 4.63 29.70 34.37
1461.0 2.0 0.05 5.35 63.66 69.05
1461.5 25 0.05 5.98 112.01 118.03
3. VOLUME DATA
Elevation Depth Forebay AREA  Main AREA Total AREA AREA INCREM. CUMUL. VOLUME
(ft) (ft) (sq. ft) (sq. ft) (sq. ft) (acres) vol.(ftA3) (acre-ft) (gal)
1454.50 0.0 0 0 0 0.000 0 0.000 0
1455.0 0.5 0 90 90 0.002 15 0.0003 112
1456.0 1.5 90 360 450 0.010 247 0.006 1960
1457.0 258 180 450 630 0.014 537 0.018 5981
1458.0 35 270 1260 1530 0.035 1047 0.042 13814
1458.6 4.1 0 1480 1480 0.034 903 0.063 20568
1459.0 45 0 1710 1710 0.039 637 0.078 25336
1459.5 5.0 0 2100 2100 0.048 951 0.100 32449
1460.0 55 0 2480 2480 0.057 1144 0.126 41003
1460.5 6.0 0 2870 2870 0.066 1336 0.157 50999
1461.0 6.5 0 3220 3220 0.074 1522 0.191 62381
1461.5 7.0 0 3570 3570 0.082 1697 0.230 75073
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Sugarbush/Lincoln Peak Base Area

Post-Development Conditions : Detention Pond Sizing

Basis for Design
Pioneer Environmental Associates, LLC

Pond Number: 6
Subwatershed: H3
Description: Center Plaza and Roof

1. ELEVATION DATA

Bottom Elevation (ft):

1st Row of Riser Perforations (ft):
Riser Outlet Elevation (ft):

Riser Barrel Outlet Elevation (ft):
Riser Barrel Length (ft):

Spillway Elevation (ft):

Top of Berm Elev. (ft):

Normal Water Level Elev. (ft):
Normal Wet or Dry:

2. OUTLET DATA

Riser Diameter (in):

Riser Barrel Diameter (in):
Number of Risers:

Number of Riser Perforations:
Diameter of Riser Perforations (in):
Base of Spillway Width (ft.):

Elevation (ft) Height Above Q (cfs)

Riser (ft) Perfs.
1543.0 0.0 0.00
1543.5 0.0 0.04
1544.0 0.0 0.06
1544.5 0.0 0.08
1545.0 0.0 0.09
1545.5 0.0 0.10
1546.0 0.5 0.11
1546.5 1.0 0.11
1547.0 1.5 0.12
1547.5 2.0 0.13
1548.0 25 0.14
1548.5 3.0 0.14

3. VOLUME DATA

Elevation Depth Total AREA
(ft) (ft) (sq. ft)
1543.0 0.0 300
1543.5 0.5 400
1544.0 1.0 500
1544.5 15 650
1545.0 2.0 800
1545.5 25 950
1546.0 3.0 1120
1546.5 35 1270
1547.0 4.0 1420
1547.5 45 1570
1548.0 5.0 1860
1548.5 55 2050
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1543.00
1543.00
1545.50
1541.50
40.00
1546.50
1548.50
1543.00
Dry

12
12

=N =

Q (cfs)
Riser

0.00
0.00
0.00
0.00
0.00
0.00
2.67
3.78
4.63
5.35
5.89
6.13

AREA
(acres)

0.007
0.009
0.011
0.015
0.018
0.022
0.026
0.029
0.033
0.036
0.043
0.047

Side Slopes 1:

Q (cfs)
Spillway

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.75
29.70
63.66
112.01

INCREM.
vol.(ft"3)

0
174
225
287
362
437
517
597
672
747
856
977

3

3/5/03

Q Total
(cfs)

0.00
0.04
0.06
0.08
0.09
0.10
2.78
3.90
13.50
35.18
69.68
118.28

CUMUL. VOLUME

(acre-ft)

0.000
0.004
0.009
0.016
0.024
0.034
0.046
0.060
0.075
0.092
0.112
0.134

(gal)

0
1305
2984
5128
7835
11104
14970
19436
24464
30053
36460
43768



Sugarbushi/Lincoln Peak Base Area
Post-Development Conditions : Detention Pond Sizing

Basis for Design

Pioneer Environmental Associates, LLC

Pond Number:
Subwatershed:

7
PL5

Description: Parking Lots H and |

1. ELEVATION DATA

Bottom Elevation (ft):

1st Row of Riser Perforations (ft):
Riser Outlet Elevation (ft):

Riser Barrel Outlet Elevation (ft):
Riser Barrel Length (ft):

Spillway Elevation (ft):
Top of Berm Elev. (ft):
Normal Water Level E
Normal Wet or Dry:

2. OUTLET DATA
Riser Diameter (in):

Riser Barrel Diameter
Number of Risers:

1st Row Number of Riser Perforations:

lev. (ft):

(in):

1st Row Diameter of Riser Perforations (in):
Base of Spillway Width (ft.):

Elevation (ft)

1542.0
1542.5
1543.0
1543.5
1544.0
1544.5
1545.0
1545.5
1546.0
1546.5
1547.0
1547.5

3. VOLUME DATA

Elevation

(ft)

1542.0
15425
1543.0
1543.5
1544.0
1544.5
1545.0
1545.5
1546.0
1546.5
1547.0
1547.5
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Height Above
Riser (ft)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
05
1.0
1.5

Depth
(t)

0.0
0.5
1.0
1.5
2.0
2.5
3.0
35
4.0
45
5.0
55

Q (cfs)
Perfs.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.03
0.04
0.04
0.05

Area
(sq. ft)

960
1420
1880
2340
2800
3430
4060
4700
5320
5600
5900
6200

1542.00
1545.00
1546.00
1538.00

70.00
1546.50
1547.50

1545.00
Wet

Q (cfs)
Riser

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
3.78
4.63

Area
(acres)

0.022
0.033
0.043
0.054
0.064
0.079
0.093
0.108
0.122
0.129
0.135
0.142

12
12

H

Q (cfs)
Spillway

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.42
23.10

INCREM.
vol.(ft"3)

0
237
822
1053
1283
1555
1870
2188
2503
2730
2875
3025

Side Slopes 1:

Q Total
(cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.03
2.71
10.24
27.78

3

3/4/03

CUMUL. VOLUME

(acre-ft)

0.000
0.005
0.024
0.048
0.078
0.114
0.157
0.207
0.264
0.327
0.393
0.462

(gal)

0
1770
7921
15797
25396
37026
51016
67382
86108
106526
128029
150653
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Developmeni
Date: 3/6/03
Phase: Predevelopment

Subwatershed: C1

Area (sgqmi): 7 1.66
Area (acres): 1063

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area
Soil Group Description (acres) (sgqmi) (%)
A Forest 3.93 0.00614 0.4%
A Impervious 0.120 0.00019 0.0%
A Open 2.57 0.00401 0.2%
B Forest 9.99 0_0156 0.9%
B Open 0.352 0.00055 0.0%
C Forest 804 -1.26 75.6%
C Impervious 0.441 0.900069 0.0%
C Open 173 0.270 16.2%
D Forest 64.7 O.101 6.1%
D Impervious 0.0201 0.40003 0.0%
D Open 4.33 0.4900676 0.4%
1063.13 1.66 100.0%

Weightec Curve Number:
Total Immpervious Area:

2. TIME OF CONCENTRATION CALCULATION

Equation
Velocity
Distance (ft)  Cover Type % Slope «ode (ft/sec)
300 Overland 33.3% 1 1.47
4000 Shallow Conc. Flow 35.0% 4 6.49
6050 Small tributary 13.2% 5 6.94
10350 Total Distance Traveled
Sum Tt:

Tc, Time of Concentration:
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Curve Area *
Number CN
30 117.©
98 1M.7
39 100.2
55 549. %
61 21.4-
70 56281 .1
98 43.2
74 127757
77 4983 _4
98 2.0
80 346.2
75232 .4
70.8
0.581 acres
Travel Time
(hrs)
0.0566
0.171
0.242
0.470
0.470
28.2
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Pioneer Environmental Associates LLC.

Project: . Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: C2

Area (sqmi): 0.0781
Area (acres): 50.0

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve Area *
Soil Group Description (acres) (sgmi) (%) Number CN
A Forest 2.60 0.00407 5.2% 30 78.1
A Impervious 0.101 0.00016 0.2% 98 9.9
C Forest 30.6 0.0478 61.2% 70 21414
C Gravel 0.0323 0.00005 0.1% 89 2.9
C Impervious 2.84 0.00444 5.7% 98 278.6
C Open 13.8 0.0216 - 27.7% 74 1024.5

50.0 0.0781 100.0% 3535.3

Weighted Curve Number: 1040
Total Impervious Area: 2.98 acres

2. TIME OF CONCENTRATION CALCULATION

Equation
Velocity  Travel Time
Distance (ft)y  Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 26.7% 1 1.31 0.0317
2350 Shallow Conc. Flow 28.9% 4 5.92 0.110
700 Small Tributary 12.9% 5 6.87 0.0283
1100 Small Tributary 6.8% 5 5.05 0.0605
4300 Total Distance Traveled
Sum Tt: 0.231
Tc, Time of Concentration: 0.231

13.9
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: C2A

Area (sqmi): 0.0244
Area (acres): 15.6

1. RUNOFF CURVE NUMBER CALCULATION

28

Hydrologic Cover Area

Soil Group Description (acres) (sqmi) (%)

A Forest 14.5 0.0226 92.9%
C Forest 1.11 0.00173 7.1%

15.60 0.0244 100.0%

Weighted Curve Number:
Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Curve Area *
Number CN
30 434.7
72 79.6
514.4
33.0

0.00 acres

Travel Time
(hrs)

Equation
Velocity
Distance (ft)y  Cover Type % Slope Code (ft/sec)
150 Overland 13.30% 1 0.92
1400 Shallow Conc. Flow 10.70% 4 3.66
750 Small Tributary 8.00% 5 5.46
2300 Total Distance Traveled
Sum Tt:

Tc, Time of Concentration:
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0.0455
0.106
0.0382

0.190

0.190
11.4



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: C3

Area (sgmi): 0.0334
Area (acres): 21.4

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sqmi) (%) Number
A Forest 20.7 0.0324 96.9% 30

A Gravel 0.255 0.00040 1.2% 76

A Impervious 0.0576 0.00009 0.3% 98

Cc Forest 0.262 0.00041 1.2% 70

C Gravel 0.0899 0.00014 0.4% 89

214 0.0334 100.0%

Weighted Curve Number: 315
Total Impervious Area: 0.40

2. TIME OF CONCENTRATION CALCULATION

Equation
Velocity  Travel Time
Distance (ft)  Cover Type % Slope Code (ft/sec) (hrs)

150 Overland 26.7% 1 1.31 0.0317
730 Shallow Conc. Flow 10.7% 4 3.66 0.0553
800 Small Tributary 5.6% 5 4.60 0.0483
1680 Total Distance Traveled

Sum Tt: 0.1354

Te, Time of Concentration: 0.135
8.1
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acres
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: C3A

Area (sgmi): 0.00472
Area (acres): 3.02

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover ' Area

Soil Group . Description (acres) (sqmi) (%)

A Forest 1.81 0.00283 60.0%
c Forest 1.21 0.00189 40.0%

3.02 0.00472 100.0%

Weighted Curve Number:
Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Curve Area *
Number CN
30 54.3
70 84.5
138.8
46.0

0.00 acres

Travel Time
(hrs)

Equation
Velocity
Distance (ft)  Cover Type % Slope Code (ft/sec)
150 Overland 8.0% 1 0.70
550 Shallow Conc. Flow 10.0% 4 3.55
700 Total Distance Traveled
Sum Tt:

Te, Time of Concentration:
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0.0592

0.0431

0.1023

0.102
6.1
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: C4

31

Area (sqmi): 0.404
Area (acres): 259
1. RUNOFF CURVE NUMBER CALCULATION
Hydrologic Cover Area Curve Area™
Soil Group Description (acres) (sqmi) (%) Number CN
A Brush 6.34 0.00991 2.5% 30 190.3
A Forest 38.8 0.0606 15.0% 30 1164.4
A Gravel 0.715 0.00112 0.3% 76 54.3
A Impervious 0.021 0.00003 0.0% 98 2.0
B Brush 5.13 0.00802 2.0% 48 246.2
B Forest 65.5 0.102 25.3% 55 3601.4
B Gravel 4.26 0.00665 1.6% 85 362.0
B Impervious 2.80 0.00438 1.1% 98 274.6
B Open 1.83 0.00286 0.7% 61 111.7
C Brush 3.92 0.00612 1.5% 65 254.6
C Forest 90.9 0.142 35.2% 70 6366.5
C Gravel 3.57 0.00557 1.4% 89 317.4
C Impervious 1.33 0.00207 0.5% 98 129.9
C Open 11.3 0.0176 4.4% 74 832.8
D Brush 0.299 0.00047 0.1% 73 21.8
D Forest 20.3 0.0317 7.8% 77 1562.3
D Gravel 0.248 0.00039 0.1% 91 22.6
D Open 1.14 0.00179 0.4% 80 914
Water 0.244 0.00038 0.1% 100 24.4
259 0.404 100.0% 15630.5
Weighted Curve Number: 60.4

Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Distance (ft)  Cover Type % Slope Code
150 Overland 26.7% 1
3350 Shallow Conc. Flow 23.6% 4
3175 Small Tributary 7.9% 5
6675 Total Distance Traveled

12.9 acres

Tc, Time of Concentration:

F:\PROJECT\02085 Sugarbush LP Developmenticntc_Sugarbush, PREDEV

Equation
Velocity ~ Travel Time
(ft/sec) (hrs)
1.31 0.0317
5.37 0.173
5.43 0.163
Sum Tt: 0.368
0.368
22.1



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: H1

Area (sgmi): 0.0884
Area (acres): 56.6

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sgmi) (%) Number
A Forest 10.1 0.0158 17.9% 30
A Gravel 0.715 0.00112 1.3% 76
A Impervious 0.0183 0.00003 0.0% 98
A Open 11.1 0.0174 19.7% 39
C Forest 19.5 0.0305 34.5% 70
C Impervious 0.0047 0.00001 0.0% 98
C Open 15.1 0.0236 26.7% 74
56.6 0.0884 100.0%
Weighted Curve Number: 57.9
Total Impervious Area: 0.74
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity ~ Travel Time
Distance (ft)  Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 12.0% 1 0.87 0.0480
2100 Shallow Conc. Flow 29.1% 4 5.94 0.0983
1550 Small Tributary 11.0% 5 6.36 0.0677
3800 Total Distance Traveled
Sum Tt: 0.2140
Tc, Time of Concentration: 0.214
12.8
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acres
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: H2

0.00150
0.962

Area (sqmi):
Area (acres):

1. RUNOFF CURVE NUMBER CALCULATION

33

Curve
Number CN

Hydrologic Cover Area

Soil Group Description (acres) (sqmi) (%)

A Forest 0.962 0.00150 100.0%
0.962 0.00150 100.0%

Weighted Curve Number:
Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

30 28.9

30.0

0.00 acres

Travel Time
(hrs)

Equation
Velocity
Distance (ft)y  Cover Type % Slope Code (ft/sec)
150 Overland 10.0% 1 0.79
450 Shallow Conc. Flow 6.7% 4 2.92
600 Total Distance Traveled
Sum Tt:

Tc, Time of Concentration:

F:APROJECT\02085 Sugarbush LP Developmenticntc_Sugarbush, PREDEV

0.0528

0.0427

0.0955

0.0955
5.7



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: H3

0.0140
8.97

Area (sqmi):
Area (acres):

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sqmi) (%) Number
A Forest 8.97 0.0140 100.0% 30
8.97 0.0140 100.0%
Weighted Curve Number: 30.0
Total Impervious Area: 0.00
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity  Travel Time
Distance (ft)  Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 13.3% 1 0.92 0.0455
720 Shallow Conc. Flow 5.5% 4 2.66 0.0752
300 Small Tributary 6.7% 5 5.01 0.0166
1170 Total Distance Traveled
Sum Tt: 0.1374
Tc, Time of Concentration: 0.137
8.2
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acres
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: H4

0.00629
4.02

Area (sgmi):
Area (acres):

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area

Soil Group Description (acres) (sqmi) (%)

A Forest 4.02 0.00629 100.0%
4.02 0.00629 100.0%

Weighted Curve Number:
Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Equation
Velocity
Distance (fty  Cover Type % Slope Code (ft/sec)
150 Overland 10.0% 1 0.79
750 Small Tributary 8.0% 5 5.46
900 Total Distance Traveled
Sum Tt:

Tc, Time of Concentration:
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Curve
Number CN

30.0

0.00 acres

Travel Time
(hrs)

0.0909

0.0909
5.5



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: H5

Area (sgqmi): 0.00430
Area (acres): 2.75

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area

Soil Group Description (acres) (sqmi) (%)

A Forest 2.52 0.00393 91.5%
A Gravel 0.0176 0.00003 0.6%
A Impervious 0.0359 0.00006 1.3%
A Open 0.180 0.00028 6.6%

2.75 0.00430 100.0%

Weighted Curve Number:
Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Equation
Velocity
Distance (fty  Cover Type % Slope Code (ft/sec)
150 Overland 12.0% 1 0.87
260 Shallow Conc. Flow 8.0% 4 3.19
560 Small Tributary 8.2% 5 552
970 Total Distance Traveled
Sum Tt:

Tc, Time of Concentration:
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Curve Area *
Number CN
30 75.5
76 1.3
98 3:5
39 7.0
87.4

31.8

0.00 acres

Travel Time
(hrs)

0.0988

0.0988
5.9



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: P1

0.0550
35.2

Area (sqmi):
Area (acres):

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area

Soil Group Description (acres) (sqgmi) (%)

A Forest 16.2 0.0253 46.1%

A Impervious 0.0280 0.00004 0.1%

A Open 6.15 0.00960 17.5%

Cc Forest 10.1 0.0157 28.6%

C Open 2.74 0.00427 7.8%
35.20 0.0550 100.0%

Weighted Curve Number:
Total Impervious Area:

2 TIME OF CONCENTRATION CALCULATION

Equation
Velocity
Distance (ft)  Cover Type % Slope Code (ft/sec)
150 Overland 33.3% 1 1.47
1360 Shallow Conc. Flow 22.8% 4 5.28
2890 Small Tributary 9.7% 5 5.99
425 Culvert 8.5% 3 5.71
4825 Total Distance Traveled
Sum Tt

Tc, Time of Concentration:
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Curve Area *
Number CN
30 486.4
98 2.7
39 239.7
70 705.5
74 202.4
1636.8
46.5
0.03 acres
Travel Time
(hrs)
0.0283
0.0716
0.134
0.0207
0.255
0.255
15.3



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: R1

Area (sqmi): 0.466
Area (acres): 298

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover
Soil Group Description
Forest

Gravel
Impervious
Open

Forest

Gravel
Impervious
Forest

Gravel
Impervious
Open

O0O00WWWX»>>» >

2. TIME OF CONCENTRATION CALCULATION

Distance (ft)  Cover Type

150 Overland

2400 Shallow Conc. Flow

5730 Small tributary

8280 Total Distance Traveled

F\PROJECT\02085 Sugarbush LP Developmenticntc_Sugarbush, PREDEV

Area Curve Area *
(acres) (sqmi) (%) Number CN
6.28 0.00980 2.1% 30 188.3
0.0109 0.00002 0.0% 76 0.8
0.395 0.00062 0.1% 98 38.7
0.641 0.00100 0.2% 39 25.0
2.86 0.00446 1.0% 55 157.0
0.777 0.00121 0.3% 85 66.0
0.619 0.00097 0.2% 98 60.6
248 0.387 83.1% 70 173544
2.20 0.00343 0.7% 89 195.5
0.796 0.00124 0.3% 98 78.0
35.9 0.0561 12.0% 74 2657.6
298 0.466 100.0% 20822.0
Weighted Curve Number: 69.8
Total Impervious Area: 4.79 acres
Equation
Velocity  Travel Time
% Slope Code (ft/sec) (hrs)
30.0% 1 1.39 0.0299
34.2% 4 6.42 0.104
18.0% 5 8.06 0.197
Sum Tt: 0.331
Tc, Time of Concentration: 0.331
19.9

38



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: R2

Area (sgmi): 0.0176
Area (acres): 11.3

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area
Soil Group Description (acres) (sqgmi) (%)
A Forest 5.64 0.00881 50.0%
A Gravel 0.519 0.00081 4.6%
A Impervious 1.07 0.00167 9.5%
A Open 1.45 0.00227 12.9%
B Forest 1.44 0.00225 12.8%
B Gravel 0.392 0.00061 3.5%
B Impervious 0.262 0.00041 2.3%
Cc Forest 0.325 0.00051 2.9%
C Gravel 0.131 0.00020 1.2%
C Impervious 0.0575 0.00009 0.5%
11.29 0.0176 100.0%
Weighted Curve Number:

Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Distance (ft)  Cover Type % Slope Code
150 Overland 33.3% 1
1200 Shallow Conc. Flow 11.7% 4
2350 Small Tributary 3.0% 5

3700 Total Distance Traveled

Curve Area *
Number CN
30 169.2
76 39.5
98 104.9
39 56.6
55 79.3
85 333
98 25.6
70 22.8
89 11.6
98 5.6
548.36
48.6

243 acres

Tc, Time of Concentration:
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Equation
Velocity ~ Travel Time
(ft/sec) (hrs)
1.47 0.0283
3.83 0.0871
3.41 0.192
Sum Tt: 0.307
0.307
18.4

39



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: R2A

Area (sgmi): 0.00582
Area (acres): 3.72

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area
Soil Group Description (acres) (sqmi) (%)
A Forest 3.72 0.00582 100.0%

3.72 0.00582 100.0%

Weighted Curve Number:
Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Curve Area *
Number CN
30 1117
111.7
30.0

0.00 acres

Travel Time
(hrs)

Equation
Velocity
Distance (ft)  Cover Type % Slope Code (ft/sec)
150 Overland 9.3% 1 0.76
1044 Shallow Conc. Flow 8.4% 4 3.26
1194 Total Distance Traveled
Sum Tt:

Tc, Time of Concentration:
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0.0548
0.0889
0.1437

0.144
8.6
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Predevelopment

Subwatershed: R3

Area (sgmi): 0.183
Area (acres): 117

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover
Soil Group Description
Brush

Forest

Gravel
Impervious
Open

Brush

Forest

Gravel
Impervious
Open

Forest

Gravel
Impervious
Open

Water

OO0 TWWWW>P>IIPP

Area

(acres) (sqmi) (%)

3.80 0.00593 3.2%
40.8 0.0637 34.8%
3.53 0.00552 3.0%
3.83 0.00599 3.3%
0.351 0.00055 0.3%
0.012 0.00002 0.0%
9.86 0.0154 8.4%
1.58 0.00247 1.3%
2.16 0.00337 1.8%
0.380 0.00059 0.3%
40.2 0.0629 34.4%
3.76 0.00588 3.2%
1.75 0.00274 1.5%
3.75 0.00586 3.2%
1.24 0.00194 1.1%

117.00 0.1828 100.0%

Weighted Curve Number:
Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Distance (ft)  Cover Type

150 Overland

4400 Shallow Conc. Flow

825 Small Tributary
575 Small Tributary
2650 Small Tributary

8600 Total Distance Traveled

Curve Area*
Number CN
30 113.9
30 1222.8
76 268.4
98 375.8
39 13.7
48 0.6
55 5421
85 134.2
98 211.3
61 23.2
70 2816.1
89 334.9
98 1717
74 277.7
100 124.2
6630.51
56.7

16.6 acres

Travel Time

(hrs)

Equation
Velocity
% Slope Code (ft/sec)

20.0% 1 1.13
25.0% 4 5.52
15.8% 5 7.57
8.7% 5 5.68
7.2% 5 5.19

Sum Tt:

Tc, Time of Concentration:
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0.0369
0.222
0.0303
0.0281
0.142

0.459

0.459
27.5
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: C1

Area (sgmi): ” 1.66
Area (acres): 1063

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sg mi) (%) Number
A Forest 3.93 0.00614 0.4% 30
A Impervious 0.120 0.00019 0.0% 98
A Open 2.57 0.00401 0.2% 39
B Forest 9.99 0.0156 0.9% 55
B Open 0.352 0.00055 0.0% 61
C Forest 804 1.26 75.6% 70
C Impervious 0.441 0.00069 0.0% 98
C Open 173 0.270 16.2% 74
D Forest 64.7 0.101 6.1% 77
D Impervious 0.0201 0.00003 0.0% 98
D Open 433 0.00676 0.4% 80
1063 1.66 100.0%
Weighted Curve Number: 70.8
Total Impervious Area: 0.58
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
300 Overland 33.3% 1 1.47 0.0566
4000 Shallow Conc. Flow 35.0% 4 6.49 0.171
6050 Small tributary 13.2% 5 6.94 0.242
10350 Total Distance Traveled
Sum Tt: 0.470
Tc, Time of Concentration: 0.470
28.2

FAPROJECT\02085 Sugarbush LP Developmenticntc_Sugarbush, EXISTING

56281.1
43.2
12775.7
4983.4
2.0
346.2

752324

acres
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: C2

0.0819
52.4

Area (sqmi):
Area (acres):

1. RUNOFF CURVE NUMBER CALCULATION

43

Hydrologic Cover Area
Soil Group Description (acres) (sq mi)
A Forest 4.21 0.00658
A Gravel 0.647 0.00101
A Impervious 0.722 0.00113
A Open 0.005 0.00001
C Forest 30.2 0.0472
C Impervious 2.70 0.00422
C Open 14.0 0.0218
52.4 0.0819

Weighted Curve Number:
Total Impervious Area:

2. TIME OF CONCENTRATION CALCULATION

Distance (ft) Cover Type % Slope Code
150 Overland 26.7% 1
2350 Shallow Conc. Flow 28.9% 4
700 Culvert 12.9% 3
1100 Small Tributary 6.8% 5
4300 Total Distance Traveled

Tc, Time of Concentration:

FAPROJECT\02085 Sugarbush LP Developmenticntc_Sugarbush, EXISTING

Curve Area *
(%) Number CN
8.0% 30 126.3
1.2% 76 49.1
1.4% 98 70.8
0.0% 39 0.2
57.6% 70 2113.3
5.2% 98 264.9
26.6% 74 1032.4
100.0% 3657.0
69.8
4.07 acres
Equation
Velocity Travel Time
(ft/sec) (hrs)
1.31 0.0317
5.92 0.110
7.04 0.0276
5.05 0.0605
Sum Tt: 0.230
0.230
13.8



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03 .
Phase: Existing Conditions

Subwatershed: C3

Area (sgmi): 0.0390
Area (acres): 25.0

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 21.7 0.0339 86.9% 30
A Gravel 1.61 0.00251 6.4% 76
A Impervious 0.295 0.00046 1.2% 98
C Forest 0.874 0.00137 3.5% 70
C Gravel 0.318 0.00050 1.3% 89
C Impervious 0.179 0.00028 0.7% 98
24.96 0.0390 100.0%
Weighted Curve Number: 36.4
Total Impervious Area: 2.08
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 26.7% 1 1.31 0.0317
730 Shallow Conc. Flow 10.7% 4 3.66 0.0553
800 Small Tributary 5.6% 5 4.60 0.0483
1680 Total Distance Traveled
Sum Tt: 0.1354
Tc, Time of Concentration: 0.135
8.1
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: - 3/6/03
Phase: Existing Conditions

Subwatershed: C4

Area (sgmi): 0.405
Area (acres): 259

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Brush 6.34 0.00991 2.4% 30
A Forest 38.8 0.0607 . 15.0% 30
A Gravel 0.716 0.00112 0.3% 76
A Impervious 0.0207 0.00003 0.0% 98
B Brush 513 0.00802 2.0% 48
B Forest 65.5 0.102 25.2% 55
B . Gravel 4.26 0.00665 1.6% 85
B Impervious 2.80 0.00438 1.1% 98
B Open 1.83 0.00286 0.7% 61
C Brush 3.92 0.00612 1.5% 65
C Forest 91.7 0.143 35.4% 70
C Gravel 3.58 0.00559 1.4% 89
C Impervious 1.33 0.00207 0.5% 98
C Open 11.3 0.0176 4.3% 74
D Brush 0.299 0.00047 0.1% 73
D Forest 20.3 0.0317 7.8% 77
D Gravel 0.248 0.00039 0.1% 91
D Open 1.14 0.00179 0.4% 80
Water 0.244 0.00038 0.1% 100
259.43 0.405 100.0%
Weighted Curve Number: 60.5
Total Impervious Area: 13.0
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 26.7% 1 1.31 0.0317
3350 Shallow Conc. Flow 23.6% 4 5.37 0.173
3175 Small Tributary 7.9% 5 5.43 0.163
6675 Total Distance Traveled
Sum Tt: 0.368
Tc, Time of Concentration: 0.368
22.1
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: H1

Area (sgmi): 0.0798
Area (acres): 51.1

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 6.39 0.00998 12.5% 30
A Impervious 0.02 0.00003 0.0% 98
A Open 10.1 0.0158 19.8% 39
C Forest 19.5 0.0305 38.2% 70
C Impervious 0.0047 0.00001 0.0% 98
C Open 15.1 0.0236 29.5% 74
51.1 0.0798 100.0%
Weighted Curve Number: 60.1
Total Impervious Area: 0.02
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 12.0% 1 0.87 0.0480
2100 Shallow Conc. Flow 29.1% 4 5.94 0.0983
1550 Small Tributary 11.0% 5 6.36 0.0677
3800 Total Distance Traveled
Sum Tt: 0.214
Tc, Time of Concentration: 0.214
12.8
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: H2

Area (sgmi): 0.0190
Area (acres): 12.2

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 9.54 0.0149 78.3% 30
A Gravel 1.52 0.00237 12.4% 76
A Impervious 0.178 0.00028 1.5% 98
A Open 0.954 0.00149 7.8% 39
12.19 0.0190 100.0%
Weighted Curve Number: 37.4
Total Impervious Area: 1.69
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 33.3% 1 1.47 0.0283
1600 Shallow Conc. Flow 11.3% 4 3.76 0.118
730 Small Tributary 8.2% 5 5.52 0.0367
2480 Total Distance Traveled
Sum Tt: 0.183
Tc, Time of Concentration: 0.183
11.0
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: P1

Area (sgmi): 0.0550
Area (acres): 35.2

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 16.2 0.0253 46.1% 30
A Impervious 0.0280 0.00004 0.1% 98
A Open 6.15 0.00960 17.5% 39
C Forest 10.1 0.0157 28.6% 70
C Open 2.74 0.00427 7.8% 74
35.2 0.0550 100.0%
Weighted Curve Number: 46.5
Total Impervious Area: 0.03
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 33.3% 1 1.47 0.0283
1360 Shallow Conc. Flow 22.8% 4 5.28 0.0716
2890 Small Tributary 9.7% 5 5.99 0.134
425 Culvert 8.5% 3 5.71 0.0207
4825 Total Distance Traveled
Sum Tt 0.255
Tc, Time of Concentration: 0.255
15.3
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: P2

Area (sqmi): 0.0296
Area (acres): 18.9

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 4.03 0.00629 21.3% 30
A Gravel 8.48 0.0132 44.8% 76
A Impervious 1.02 0.00159 5.4% 98
A Open 443 0.00692 23.4% 39
C Forest 0.0002 0.0000 0.0% 70
C Impervious 0.0910 0.00014 0.5% 98
C Open 0.883 0.00138 4.7% 74
18.93 0.0296 100.0%
Weighted Curve Number: 58.7
Total Impervious Area: 9.59
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 10.0% 1 0.79 0.0528
1050 Shallow Conc. Flow 11.4% 4 3.78 0.0772
150 Culvert 2.7% 3 3.20 0.0130
570 Ditch 5.6% 2 3.51 0.0451
320 Culvert 6.3% 3 4.91 0.0181
2240 Total Distance Traveled
Sum Tt: 0.2062
Tc, Time of Concentration: 0.206
12.4
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: R1

Area (sgmi): 0.467
Area (acres): 299

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sgq mi) (%) Number
A Forest 6.42 0.0100 2.1% 30
A Gravel 0.476 0.00074 0.2% 76
A Impervious 0.414 0.00065 0.1% 98
A Open 0.510 0.00080 0.2% 39
B Forest 2.86 0.00447 1.0% 55
B Gravel 0.778 0.00122 0.3% 85
B Impervious 0.620 0.00097 0.2% 98
C Forest 248 0.387 82.9% 70
Cc Gravel 2.20 0.00343 0.7% 89
C Impervious 0.796 0.00124 0.3% 98
C Open 35.9 0.0561 12.0% 74
298.91 0.467 100.0%
Weighted Curve Number: 69.8
Total Impervious Area: 5.28
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 30.0% 1 1.39 0.0299
2400 Shallow Conc. Flow 34.2% 4 6.42 0.104
5730 Small tributary 18.0% 5 8.06 0.197
8280 Total Distance Traveled
Sum Tt: 0.331
Tc, Time of Concentration: 0.331
19.9
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: R2

Area (sqmi): 0.0193
Area (acres): 12.4

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover
Soil Group Description
Forest
Gravel
Impervious
Open
Forest
Gravel
Impervious
Forest
Gravel
Impervious

OO0 WWW>» > > >

2. TIME OF CONCENTRATION CALCULATION

Distance (ft) ~ Cover Type
150 Overland
1200 Shallow Conc. Flow
2350 Small Tributary
3700 Total Distance Traveled

Area Curve
(acres) (sq mi) (%) Number
6.72 0.0105 54.4% 30
0.512 0.00080 4.1% 76
1.07 0.00167 8.7% 98
1.45 0.00227 11.7% 39
1.44 0.00225 11.7% 55
0.391 0.00061 3.2% 85
0.260 0.00041 2.1% 98
0.324 0.00051 2.6% 70
0.130 0.00020 1.1% 89
0.0575 0.00009 0.5% 98
12.35 0.0193 100.0%
Weighted Curve Number: 46.9
Total Impervious Area: 242
Equation
Velocity Travel Time
% Slope Code (ft/sec) (hrs)
33.3% 1 1.47 0.0283
11.7% 4 3.83 0.0871
3.0% 5 3.41 0.192
Sum Tt 0.307
Tc, Time of Concentration: 0.307
18.4
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Existing Conditions

Subwatershed: R3

Area (sqmi): 0.191
Area (acres): 122

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve Area *

Soil Group Description (acres) (sq mi) (%) Number CN
A Brush 3.80 0.00593 3.1% 30 113.9
A Forest 454 0.0709 37.2% 30 1360.7

A Gravel 3.54 0.00553 2.9% 76 268.9

A Impervious 4.28 0.00669 3.5% 98 419.4

A Open 0.350 0.00055 0.3% 39 13.6

B Brush 0.0121 0.00002 0.0% 48 0.6

B Forest 9.86 0.0154 8.1% 55 542.0

B Gravel 1.58 0.00247 1.3% 85 134.2

B Impervious 2.16 0.00337 1.8% 98 211.3

B Open 0.380 0.00059 0.3% 61 23.2
C Forest 40.2 0.0629 33.0% 70 2816.1

C Gravel 3.76 0.00588 3.1% 89 334.9

C Impervious 1.75 0.00274 1.4% 98 171.7

C Open 3.75 0.00586 3.1% 74 277.7
Water 1.24 0.00194 1.0% 100 124.2

122 0.1907 100.0% 6812.46
Weighted Curve Number: 55.8
Total Impervious Area: 171 acres

2. TIME OF CONCENTRATION CALCULATION

Equation
Velocity Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)

150 Overland 20.0% 1 1.13 0.0369
4400 Shallow Conc. Flow 25.0% 4 5.52 0.222
825 Small Tributary 15.8% 5 7.57 0.0303
575 Culvert 8.7% 3 5.77 0.0277
2650 Small Tributary 7.2% 5 5.19 0.142
8600 Total Distance Traveled

Sum Tt: 0.458

Tec, Time of Concentration: 0.458

275
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwétershed: C1

Area (sqmi): 1.66
Area (acres): 1063

1. RUNOFF CURVE NUMBER CALCULATION

53

Hydrologic Cover Area Curve Area *
Soil Group Description (acres) (sq mi) (%) Number CN
A Forest 3.93 0.00614 0.4% 30 117.9
A Impervious 0.12 0.00019 0.0% 98 11.7
A Open 2.57 0.00401 0.2% 39 100.2
B Forest 9.99 0.0156 0.9% 55 549.7
B Open 0.35 0.00055 0.0% 61 214
C Forest 804 1.26 75.6% 70 56281.1
(% Impervious 0.44 0.00069 0.0% 98 43.2
C Open 173 0.270 16.2% 74 12775.7
D Forest 64.7 0.101 6.1% 77 4983.4
D Impervious 0.02 0.00003 0.0% 98 2.0
D Open 4.33 0.00676 0.4% 80 346.2
1063 1.66 100.0% 75232.4
Weighted Curve Number: 70.8
Total Impervious Area: 0.58 acres
2. TIME OF CONCENTRATION CALCULATION
Equation :
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
300 Overland 33.3% 1 1.47 0.0566
4000 Shallow Conc. Flow 35.0% 4 6.49 0.171
6050 Small tributary 13.2% 5 6.94 0.242
10350 Total Distance Traveled
Sum Tt: 0.470
Tc, Time of Concentration: 0.470
28.2
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: C2

Area (sgmi): 0.0768
Area (acres): 49.2

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover ‘ Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 2.32 0.00362 4.7% 30
A Impervious 0.10 0.00016 0.2% 98
C Forest 30.2 0.0472 61.4% 70
C Impervious 2.71 0.00424 5.5% 98
C Open 13.8 0.0216 28.2% 74
49.2 0.0768 100.0%
Weighted Curve Number: 70.8
Total Impervious Area: 2.81
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 26.7% 1 1.31 0.0317
2350 Shallow Conc. Flow 28.9% 4 5.92 0.110
700 Culvert 12.9% 3 7.04 0.0276
1100 Small Tributary 6.8% 5 5.05 0.0605
4300 Total Distance Traveled
Sum Tt: 0.230
Tc, Time of Concentration: 0.230
13.8
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: C3

Area (sqmi): 0.0347
Area (acres): 222

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 19.1 0.0298 85.8% 30
A Gravel 0.165 0.00026 0.7% 76
A Impervious 0.371 0.00058 1.7% 98
A Open 1.72 0.00269 7.7% 39
C Forest 0.537 0.00084 2.4% 70
C Gravel 0.178 0.00028 0.8% 89
C Impervious 0.131 0.00021 0.6% 98
C Open 0.0529  0.00008 0.2% 74
22.2 0.0347 100.0%
Weighted Curve Number: 341
Total Impervious Area: 0.84
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 26.7% 1 1.31 0.0317
730 Shallow Conc. Flow 10.7% 4 3.66 0.0553
800 Small Tributary 5.6% 5 4.60 0.0483
1680 Total Distance Traveled
Sum Tt: 0.1354
Tc, Time of Concentration: 0.135
8.1
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: C4

Area (sqmi): 0.404
Area (acres): 259

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number

A Brush 6.34 0.00991 2.5% 30
A Forest 38.8 0.0606 15.0% 30
A Gravel 0.71 0.00112 0.3% 76
A Impervious 0.02 0.00003 0.0% 98
A Open 0.02 0.00002 0.0% 39
B Brush 5.13 0.00802 2.0% 48
B Forest 65.5 0.102 25.3% 55
B Gravel 4.26 0.00665 1.6% 85
B Impervious 2.80 0.00438 1.1% 98
B Open 1.83 0.00286 0.7% 61
Cc Brush 3.92 0.00612 1.5% 65
C Forest 88.8 0.139 34.4% 70
C Gravel 4.08 0.00638 1.6% 89
C Impervious 1.32 0.00206 0.5% 98
C Open 121 0.0188 4.7% 74
C Wetland (Forest) 0.80 0.00125 0.3% 70
D Brush 0.30 0.00047 0.1% 73
D Forest 20.3 0.0317 7.8% 77
D Gravel 0.25 0.00039 0.1% 91
D Open 1.14 0.00179 0.4% 80

Water 0.24 0.00038 0.1% 100

259 0.404 100.0%
Weighted Curve Number: 60.5
Total Impervious Area: 134

2. TIME OF CONCENTRATION CALCULATION

Equation
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)

150 Overland 26.7% 1 1.31 0.0317
3350 Shallow Conc. Flow 23.6% 4 5.37 0.173
3175 Small Tributary 7.9% 5 5.43 0.163
6675 Total Distance Traveled

Sum Tt: 0.368

Tc, Time of Concentration: 0.368

221
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: H1

Area (sgmi): 0.0884
Area (acres): 56.6

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 9.40 0.0147 16.6% 30
A Gravel 0.20 0.00031 0.4% 76
A Impervious 0.17 0.00027 0.3% 98
A Open 12.2 0.0191 21.6% 39
] Forest 19.5 0.0305 34.5% 70
C Impervious 0.0047  0.00001 0.0% 98
C Open 15.1 0.0236 26.7% 74
56.6 0.0884 100.0%
Weighted Curve Number: 57.8
Total Impervious Area: 0.38
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity ~ Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 12.0% 1 0.87 0.0480
2100 Shallow Conc. Flow 29.1% 4 5.94 0.0983
1550 Small Tributary 11.0% 5 6.36 0.0677
3800 Total Distance Traveled
Sum Tt: 0.2140
Tc, Time of Concentration: 0.214
12.8
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: H2

Area (sgmi): 0.00851
Area (acres): 5.45

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 0.08 0.00012 1.4% 30
A Gravel 0.33 0.00052 6.1% 76
A Impervious 3.13 0.00489 57.4% 98
A Open 1.87 0.00292 34.3% 39
Water 0.05 0.00007 0.8% 100
5.45 0.00852 100.0%
Weighted Curve Number: 755
Total Impervious Area: 3.46
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity ~ Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
180 Overland 17.8% 1 1.06 0.0470
975 Culvert 6.0% 3 4.79 0.0565
1165 Total Distance Traveled
Sum Tt: 0.1035
Tc, Time of Concentration: 0.104
6.2

F\PROJECT\02085 Sugarbush LP Development\cntc_Sugarbush, POSTDEV

58

acres



Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: H3

Area (sqmi): 0.00113
Area (acres): 0.724

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Impervious 0.716 0.00112 98.9% 98
A Open 0.00814  0.00001 1.1% 39
0.724 0.00113 100.0%
Weighted Curve Number: 97.3
Total Impervious Area: 0.72
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity ~ Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 10.0% 1 0.79 0.0528
480 Culvert 5.0% 3 4.37 0.0305
630 Total Distance Traveled
Sum Tt: 0.0833
Tc, Time of Concentration: 0.0833
5.0
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: H4

Area (sgmi): 0.00149
Area (acres): 0.955

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 0.119 0.00019 12.5% 30
A Gravel 0.0244  0.00004 2.6% 76
A Impervious 0.0203  0.00003 2.1% 98
A Open 0.791 0.00124 82.8% 39
0.955 0.00149 100.0%
Weighted Curve Number: 40.1
Total Impervious Area: 0.04
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity ~ Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 12.0% 1 0.87 0.0480
90 Small Tributary 11.1% 5 6.39 0.00391
240 Total Distance Traveled
Sum Tt: 0.0519
Tc, Time of Concentration: 0.052
3.1
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: H5

Area (sgmi): 0.00430
Area (acres): 2.75

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 1.93 0.00302 70.3% 30
A Gravel 0.01 0.00002 0.5% 76
A Impervious 0.29 0.00045 10.5% 98
A Open 0.52 0.00081 18.8% 39
275 0.00430 100.0%
Weighted Curve Number: 39.0
Total Impervious Area: 0.30
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 12.0% 1 0.87 0.0480
200 Shallow Conc. Flow 8.0% 4 3.19 0.0174
60 Culvert 10.0% 3 6.19 0.0027
560 Small Tributary 8.2% 5 5.52 0.0282
970 Total Distance Traveled
Sum Tt: 0.0963
Tc, Time of Concentration: 0.0963
5.8
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: H6

Area (sgmi): 0.00027
Area (acres): 0.170

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic 7 Cover Area Curve Area *
Soil Group Description (acres) (sg mi) (%) Number CN
A Impervious 0.050 0.00008 29.3% 98 4.9
A ' Open 0.120 0.00019 70.7% 39 47
0.170 0.00027 100.0% 9.6
Weighted Curve Number: 56.3
Total Impervious Area: 0.05 acres
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
25 Overland 8.0% 1 0.70 0.0099
240 Culvert 2.5% 3 3.08 0.0216
265 Total Distance Traveled
Sum Tt: 0.0315
Tc, Time of Concentration: 0.0315
1.9
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: P1

Area (sqmi): 0.0550
Area (acres): 35.2

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sg mi) (%) Number
A Forest 16.2 0.0253 46.1% 30
A Impervious 0.03 0.00004 0.1% 98
A Open 6.15 0.00960 17.5% 39
C Forest 10.1 0.0157 28.6% 70
C Open 2.74 0.00427 7.8% 74
35.20 0.0550 100.0%
Weighted Curve Number: 46.5
Total Impervious Area: 0.03
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 33.3% 1 1.47 0.0283
1360 Shallow Conc. Flow 22.8% 4 5.28 0.0716
2890 Small Tributary 9.7% 5 5.99 0.134
425 Culvert 8.5% 3 5.71 0.0207
4825 Total Distance Traveled
Sum Tt: 0.255
Tc, Time of Concentration: 0.255
15.3
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: PL1

Area (sgmi): 0.0213
Area (acres): 13.6

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sg mi) (%) Number
A Forest 3.21 0.00502 23.6% 30
A Gravel 2.85 0.00445 20.9% 76
A Impervious 1.68 0.00262 12.3% 98
A Open 4.74 0.00740 34.8% 39
Cc Gravel 0.0263  0.00004 0.2% 89
o] Impervious 0.0683  0.00011 0.5% 98
C Open 1.01 0.00158 7.4% 74
Water 0.0334  0.00005 0.2% 100
13.62 0.0213 100.0%
Weighted Curve Number: 55.0
Total Impervious Area: 4.62
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity ~ Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 10.0% 1 0.79 0.0528
1050 Shallow Conc. Flow 11.3% 4 3.76 0.0775
810 Culvert 5.1% 3 4.41 0.0510
2010 Total Distance Traveled
Sum Tt: 0.1813
Tc, Time of Concentration: 0.181
10.9
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: PL2

Area (sgqmi): 0.00839
Area (acres): 5.37

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve Area *
Soil Group Description (acres) (sq mi) (%) Number CN
A Forest 0.210 0.00033 3.9% 30 6.3
A Gravel 2.89 0.00451 53.7% 76 219.3
A Impervious 0.672 0.00105 12.5% 98 65.8
A Open 1.59 0.00249 29.6% 39 62.0
Water 0.0123  0.00002 0.2% 100 1.2
5.37 0.00839 100.0% 354.7
Weighted Curve Number: 66.0
Total Impervious Area: 3.56 acres
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity ~ Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 6.7% 1 0.64 0.0649
180 Shallow Conc. Flow 4.4% 4 2.39 0.0209
840 Culvert 4.1% 3 3.95 0.0590
1170 Total Distance Traveled
Sum Tt: 0.1449
Tc, Time of Concentration: 0.145
8.7
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: PL3

Area (sqmi): 0.00638
Area (acres): 4.08

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve
Soil Group Description (acres) (sq mi) (%) Number
A Forest 0.150 0.00023 3.7% 30
A Gravel 2.10 0.00328 51.4% 76
A Impervious 0.563 0.00088 13.8% 98
A Open 1.24 0.00194 30.4% 39
Water 0.0283  0.00004 0.7% 100
4.08 0.00638 100.0%
Weighted Curve Number: 66.3
Total Impervious Area: 2.66
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 8.0% 1 0.70 0.0592
135 Shallow Conc. Flow 8.9% 4 3.35 0.0112
625 Culvert 4.5% 3 4.14 0.0419
910 Total Distance Traveled
Sum Tt: 0.1123
Tc, Time of Concentration: 0.112
6.7
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: R1

Area (sgmi): 0.466
Area (acres): - 298

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover Area Curve Area *
Soil Group Description (acres) (sq mi) (%) Number CN
A Forest 5.85 0.00914 2.0% 30 175.6
A Gravel 0.179 0.00028 0.1% 76 13.6
A Impervious 0.398 0.00062 0.1% 98 39.0
A Open 0.892 0.00139 0.3% 39 34.8
B Forest 2.86 0.00446 1.0% 55 157.0
B Gravel 0.777 0.00121 0.3% 85 66.0
B Impervious 0.619 0.00097 0.2% 98 60.6
Cc Forest 248 0.387 83.1% 70 17354.4
C Gravel 2.20 0.00343 0.7% 89 195.5
C Impervious 0.796 0.00124 0.3% 98 78.0
C Open 35.9 0.05611 12.0% 74 2657.6
298 0.466 100.0% 20832.2
Weighted Curve Number: 69.8
Total Impervious Area: 497 acres
2. TIME OF CONCENTRATION CALCULATION
Equation
Velocity  Travel Time
Distance (ft) Cover Type % Slope Code (ft/sec) (hrs)
150 Overland 30.0% 1 1.39 0.0299
2400 Shallow Conc. Flow 34.2% 4 6.42 0.104
5730 Small tributary 18.0% 5 8.06 0.197
8280 Total Distance Traveled
Sum Tt: 0.331
Tc, Time of Concentration: 0.331
19.9
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: R2

Area (sqmi): 0.0176
Area (acres): 11.3

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover
Soil Group Description
Forest
Gravel
Impervious
Open
Forest
Gravel
Impervious
Forest
Gravel
Impervious

OO0 WWW>» > PP

2. TIME OF CONCENTRATION CALCULATION

Distance (ft) Cover Type
150 Overland
1200 Shallow Conc. Flow
2350 Small Tributary

3700 Total Distance Traveled

Area Curve
(acres) (sq mi) (%) Number
5.54 0.00866 49.1% 30
0.519 0.00081 4.6% 76
1.51 0.00236 13.4% 98
1.11 0.00174 9.9% 39
1.44 0.00225 12.8% 55
0.392 0.00061 3.5% 85
0.262 0.00041 2.3% 98
0.325 0.00051 2.9% 70
0.131 0.00020 1.2% 89
0.0575  0.00009 0.5% 98
11.29 0.01764 100.0%
Weighted Curve Number: 51.0
Total Impervious Area: 2.87
Equation
Velocity  Travel Time
% Slope Code (ft/sec) (hrs)
33.3% 1 1.47 0.0283
11.7% 4 3.83 0.0871
3.0% 5 3.41 0.192
Sum Tt: 0.307
Tc, Time of Concentration: 0.307
18.4
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Pioneer Environmental Associates LLC.

Project: Sugarbush Lincoln Peak Development
Date: 3/6/03
Phase: Post Development

Subwatershed: R3

Area (sqmi): 0.183
Area (acres): 117

1. RUNOFF CURVE NUMBER CALCULATION

Hydrologic Cover
Soil Group Description

Brush
Forest
Gravel
Impervious
Open
Brush
Forest
Gravel
Impervious
Open
Forest
Gravel
Impervious
Open
Water

0000 T TW> PP P

2. TIME OF CONCENTRATION CALCULATION

Distance (ft) Cover Type
150 Overland
4400 Shallow Conc. Flow
825 Small Tributary
575 Culvert
2650 Small Tributary

8600 Total Distance Traveled

Area Curve
(acres) (sg mi) (%) Number
3.80 0.00593 3.2% 30
39.8 0.0622 34.0% 30
342 0.00534 2.9% 76
4.23 0.00662 3.6% 98
1.02 0.00159 0.9% 39
0.0121 0.00002 0.0% 48
9.86 0.0154 8.4% 55
1.58 0.00247 1.3% 85
2.16 0.00337 1.8% 98
0.380 0.00059 0.3% 61
40.2 0.0629 34.4% 70
3.76 0.00588 3.2% 89
1.756 0.00274 1.5% 98
3.75 0.00586 3.2% 74
1.24 0.00194 1.1% 100
117 0.1828 100.0%
Weighted Curve Number: 56.9
Total Impervious Area: 16.9
Equation
Velocity ~ Travel Time
% Slope Code (ft/sec) (hrs)
20.0% 1 1.13 0.0369
25.0% 4 5.562 0.222
15.8% 5 7.57 0.0303
8.7% 3 5.77 0.0277
7.2% 5 5.19 0.142
Sum Tt: 0.458
Tc, Time of Concentration: 0.458
27.5
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kkkkkxkA*xkk k¥ **x%80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY***xk*kk kxkkhkkhkk%

JOB TR-20
TITLE 001
TITLE

XSECTN

ENDTBL
XSECTN

ENDTBL
XSECTN

ENDTBL
XSECTN

ENDTBL
XSECTN

ENDTBL
XSECTN

ENDTBL
XSECTN

ENDTBL
XSECTN

ENDTBL
STRUCT
ENDTBL
RUNOFF
REACH

RUNOFF
RUNOFF
ADDHYD
ADDHYD
REACH

RUNOFF
RUNOFF
ADDHYD
ADDHYD

mmo\mc\mmmmmm\pwtocomoowcnmN\ommcoa)mchI\)Locncncncnmmr\.vLo(nmcnmcx:ool\)\ocx)oocnooool\:\ocnmmcnmmmwwwwmmmmmmmwmmmmmmmmmm

SUGARBUSH LP DEVELOPMENT

SUMMARY NOPLOTS
PREDEVELOPMENT CONDITIONS

3/5/03 F:\PROJECT\02085\SUGARBUSH LP DEVELOPMENT\TR20\SBPRED.INP

B W D W

001 1.0 1594.0
’ 1590.0 0.0 0.0
1590.5 19.91 3.532
1591.0 65.46 8.835
1591.5 119.85 14.519
1592.0 252.13 23.924
1592.5 480.73 36.494
1593.0 734.41 48.6
1594.0 1338.55 73.8
002 1.0 1519.0
1515.0 0.0 0.0
1515.5 17.76 2.5
1516.0 42.08 6.424
1516.5 107.04 13.487
1517.0 198.43 22.12
1517.5 382.32 36.044
1518.0 631.84 51.943
1519.0 1319.56 89.62
003 1.0 1419.0
1415.0 0.0 0.0
1415.5 17.76 2.5
1416.0 42.08 6.424
1416.5 107.04 13.487
1417.0 198.43 22.12
1417.5 382.32 36.044
1418.0 631.84 51.943
1419.0 1319.56 89.62
004 1.6 1552.0
1550.0 0.0 0.0
1550.5 12.0 3.5
1551.0 40.0 7.07
1551.5 68.0 7.071
1552.0 100.0 7072
005 1.0 1512.5
. 1510.0 0.0 0.0
1510.5 12.65 2.0
1511.0 48.00 5.35
1511.5 82.98 8.11
1512.0 156.48 12.63
1512.5 190.18 1 15.72
006 1.0 1472.5
1470.0 0.0 0.0
1470.5 14.36 2.55
1471.0 72.36 8.241
1471.5 176.28 16.075
1472.0 347.19 26.684
147255 607.78 38.848
007 1 0 1454.5
1452.0 0.0 0.0
1452.5 14.36 2.55
1453.0 72.36 8.241
1453.5 176.28 16.075
1454.0 347.19 26.684
1454.5 607.78 38.848
008 1.0 1542.5
1540.0 0.0 0.0
1540.5 42.7 5.8
1541.0 122.5 11.4
1541.5 225.6 17,3
1542.0 339.0 23.0
1542.5 455.4 31.6
99
001 1 1.66114 70.8 0.4699 c1
001 1 2 1400.0
002 3 0.02437 33.0 0.1898 c2a
002 4 0.07815 70,7 0.2309 c2
002 341
002 123
002 3 1 1350.0
003 2 0.00472 46.0 0.1023 c3a
003 4 0.03344 31.5 0.1354 c3
003 243
003 312
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Skkk Ak khk* kA k**kk****%*x80-80 LIST OF INPUT DATA (CONTINUED) *¥*****&Frkddkdhdkrtdhrssk

REACH
RUNOFF
RUNOFF
RUNOFF
ADDHYD
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
RUNOFF
ADDHYD
ADDHYD
REACH
RUNOFF
REACH
RUNOFF
RUNOFF
ADDHYD
ADDHYD
ADDHYD
REACH
RUNOFF
RUNOFF
ADDHYD
ADDHYD
ADDHYD
ENDATA
INCREM
7 BASFLO
7 COMPUT
ENDCMP
7 COMPUT
ENDCMP
COMPUT
ENDCMP
COMPUT
ENDCMP
ENDJOB

(o2} W< i« i< W< 2 )W e ) W oA W o Wi« M=) W= A o A W ) W= ) W= W« A W= p W= I =) B A e T = ) B o) B = R e )

<

~

-~

w

B WS S B W WS S WS WS s e

Nl 0o

003
004
004
004
004
004
004
005
005
005
006
006
006
006
006
008
008
007
007
007
007
007
007

001
001
001

001

99
99
99
99
o9

2

-~ W [WRE NN

mes 0N

(60 N

N U
SNOUBWNOBUASWBNNIWSONWSENWOLS WN -

w o &

o N

99

99

99

98

2100.0
0.08837
0.0550
0.00150

450.0
0.01401

1050.0
0.00430
0.00629

300.0
0.46625
1275.0
0.00582
0.01764

2200.0
0.4041
0.18281

57.9
+5
30.0

46

30.

31
30.

69.

30.
48.

60.
56.

o ™

0.2140
0.2546
0.0955

0.1374

0.0988
0.0909

0.3313

0.1437
0.3070

0.3677
0.4586

01

01

01

01

01

02

03

04

H1
Pl
H2

H3

H5
H4

R1

R2A
R2

c4
R3

1 YEAR

2 YEAR

10 YEAR

100 YEAR

Q#***kxkkkxxkhkhk* I XXXk kkk**k***END OF 80-80 LISTH****kkkkhkhkkkrhhkkkkhdkhhhhdrkddrs
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TR20 XEQ SUGARBUSH LP DEVELOPMENT PREDEVELOPMENT CONDITIONS JoB 1 SUMMARY
REV PC 09/83(.2) 3/5/03 F:\PROJECT\02085\SUGARBUSH LP DEVELOPMENT\TR20\SBPRED. INP PAGE

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR (*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME  ———=--—=——-——=————=-=====——= RUNOFF =~ —m—mmm=mmmmm e e oo
ID OPERATION  AREA # COND INCREM BEGIN  AMOUNT DURATION AMOUNT ELEVATION  TIME RATE RATE
(SQ MI) (HR) (HR) (IN) (HR) (IN) (EFT) (HR) (CFS) (CsM)

ALTERNATE 1 STORM 1

XSECTION 1 RUNOFF 1.66 2] 2 .10 .0 2.20 24.00 .34 =iz 12.25 224.31 1355
XSECTION 1 REACH 1.66 2 2 .10 .0 2.20 24.00 .34 1591.90 12.25 224.41 135
XSECTION 2 RUNOFF .02 2 2 .10 .0 2.20 24.00 .00 S .00 .00
XSECTION 2 RUNOFF .08 2 2 «10 .0 2.20 24.00 .34 i 12.09 16.25 207.
XSECTION 2 ADDHYD 410 2) 2 -10 .0 2.20 24.00 .26 1515.46 12.09 16.25 158.
XSECTION 2 RADDHYD 1.76 2 2 .10 .0 2.20 24.00 .34 1517.09 12.24 238.22 132.
XSECTION 2 REACH 1.76 2 2 .10 A 2.20 24.00 .34 1517..09 12.24 233..22 132.
XSECTION 3 RUNOFF .00 2 2 .10 .0 2.20 24.00 .00 s .00 .00
XSECTION 3 RUNOFF .03 2 2 .10 o 2.20 24.00 .00 ae .00 .00
XSECTION 3 ADDHYD .04 2 2 .10 .0 2.20 24.00 .00 S .00 .00
XSECTION 3 ADDHYD 1.80 2 2 .10 .0 2.20 24.00 33 1417.09 12.24 233.22 129.
XSECTION 3 REACH 1.80 2 2 510 «0 2.20 24.00 233 1417.09 12.34 232.49 129.
XSECTION 4 RUNOFF .09 2 2 +10 0 2.20 24.00 .07 === 12.80 .58 6.
XSECTION 4 RUNOFF .05 2 2 .10 .0 2.20 24.00 .00 = .00 .00
XSECTION 4 RUNOFF .00 2 2 .10 .0 2.20 24.00 .00 - .00 .00
XSECTION 4 ADDHYD .14 2 2 .10 .0 2.20 24.00 .04 1550.02 12.80 .58 4.
XSECTION 4 ADDHYD .14 2 2 108 .0 2.20 24.00 .04 1550.02 12.80 .58 4.
XSECTION 4 REACH .14 2 2 10 .0 2.20 24.00 .04 1550.02 12 ;90 S 3.
XSECTION 5 RUNOFF Mol 2 2 .10 .0 2.20 24.00 .00 o .00 .00
XSECTION 5 ADDHYD .16 2 2 .10 .0 2.20 24.00 .04 1510.02 12.90 .57 3.
XSECTION 5 REACH .16 2 2 .10 .0 2.20 24.00 .04 1510.02 13.10 .56 3
XSECTION 6 RUNOFF .00 2 2 .10 <0 2.20 24.00 .00 s .00 .00
XSECTION 6 RUNOFF .01 2 2 .10 .0 2.20 24.00 .00 = .00 .00
XSECTION 6 ADDHYD .01 2 2 .10 .0 2.20 24.00 .00 == .00 .00
XSECTION 6 ADDHYD A7 2 2 +10 .0 2.20 24.00 .04 1470.02 13,10 .56 3.
XSECTION 6 REACH i 2 2 .10 .0 2.20 24.00 .04 1470.02 13.10 “56 3
XSECTION 8 RUNOFF .47 2 2 +10 0 2.20 24.00 31 S 12.15 67.21 144.
XSECTION 8 REACH .47 2 2 .10 o) 2.20 24.00 +3. 1540.65 12.15 67.21 144.
XSECTION 7 RUNOFF .01 2 2 i ({0 <0 220 24.00 .00 e .00 .00
XSECTION 7 RUNOFF .02 2 2 .10 +0 2.20 24.00 .00 —== .00 .00
XSECTION 7 ADDHYD .18 2 2 » 10 .0 2.20 24.00 .03 1452.02 13.10 .56 3.
XSECTION 7 ADDHYD »19 2 2 .10 .0 2.20 24.00 +03 1452.02 13.10 .56 2
XSECTION 7 ADDHYD .66 2 2 «10 .0 .20 24.00 23 1452.96 12.15 6721 102.
XSECTION 7 REACH .66 2 2 10 .0 2.20 24.00 +23 1452.95 12.26 66.96 101 ,
STRUCTURE 99 RUNOFF .40 2 2 .10 .0 2,20 24.00 <1t —— 12.42 5 51 13\
STRUCTURE 99 RUNOFF .18 2 2 .10 0 2.20 24.00 .05 —— 13.60 .76 4.
STRUCTURE 99 ADDHYD 59 2 2 10 .0 2.20 24.00 .09 e 12.50 5.57 gl
STRUCTURE 99 ADDHYD 2.46 2 2 .10 »0 2.20 24.00 .30 == 12.32 294.71 119.
STRUCTURE 99 ADDHYD 3.05 2 2 .10 .0 2.20 24.00 .26 S = 12.32 300.16 98.
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TR20 XEQ

REV PC 09/83(.2)

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXE
(A STAR(*) AFTER THE PEAK DISCHARGE

SUGARBUSH LP DEVELOPMENT

PREDEVELOPMENT CONDITIONS

3/5/03 F:\PROJECT\02085\SUGARBUSH LP DEVELOPMENT\TR20\SBPRED . INP

A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STANDARD

STRUCTURE CONTROL
ID OPERATION AREA
(SQ MI)

ALTERNATE i STORM 2
+

XSECTION 1 RUNOFF 1.66
XSECTION 1 REACH 1.66
XSECTION 2 RUNOFF .02
XSECTION 2 RUNOFF .08
XSECTION 2 ADDHYD .10
XSECTION 2 ADDHYD 1.76
XSECTION 2 REACH L.76
XSECTION 3 RUNOFF .00
XSECTION 3 RUNOFF .03
XSECTION 3 ADDHYD .04
XSECTION 3 ADDHYD 1.80
XSECTION 3 REACH 1.80
XSECTION 4 RUNOFF .09
XSECTION 4 RUNOFF .05
XSECTION 4 RUNOFF .00
XSECTION 4 ADDHYD .14
XSECTION 4 ADDHYD .14
XSECTION 4 REACH .14
XSECTION 5 RUNOFF <01
XSECTION 5 ADDHYD .16
XSECTION 5 REACH .16
XSECTION 6 RUNOFF .00
XSECTION 6 RUNOFF «01
XSECTION 6 ADDHYD .01
XSECTION 6 ADDHYD .17
XSECTION 6 REACH iy
XSECTION 8 RUNOFF .47
XSECTION 8 REACH .47
XSECTION 7 RUNOFF .01
XSECTION 7 RUNOFF .02
XSECTION 7 ADDHYD .18
XSECTION 7 ADDHYD 419
XSECTION 7 ADDHYD .66
XSECTION 7 REACH .66
STRUCTURE 99 RUNOFF .40
STRUCTURE 99 RUNOFF .18
STRUCTURE 99 ADDHYD .59
STRUCTURE 99 ADDHYD 2.46
STRUCTURE 99 ADDHYD 3.065

RAIN ANTEC MAIN

#

NN NN NN N NN NN NN N NN NN NN NN NN NN NN

NNNNN

NN NN NN DN NRNDNNDN NN NN NN NN NN NN

NN NN

DRAINAGE TABLE MOIST TIME
COND INCREM BEGIN
(HR)

«10
20
.10
.10
.10

+10
.10
.10
.10
.10

.10
.10
.10
«10
.10

.10
.10
.10
10
.10

10
.10
.10
.10
.10

.10

.10

+10
+ 10
.10
.10
.10

.10
w10
.10
.10
.10

[eleleNoNe]

(HR)

[ololeNolo)

SO0 [eleNeoNelal

(== RefleRe]

[oNeRele]

(=R e floR=io]

OO OO O

PRECIPITATION
————————————————————————— RUNOFF
AMOUNT DURATION AMOUNT
(IN) (HR) (IN)
2.40 24.00 .43
2.40 24.00 .43
2.40 24.00 .00
2.40 24.00 .43
2.40 24.00 B3
2.40 24.00 .43
2.40 24.00 .43
2.40 24.00 .00
2.40 24.00 .00
2.40 24.00 .00
2.40 24.00 .42
2.40 24.00 .42
2.40 24.00 =¥l
2.40 24.00 .00
2.40 24.00 .00
2.40 24.00 .07
2.40 24.00 .07
2.40 24.00 .07
2.40 24.00 .00
2.40 24.00 .06
2.40 24.00 .06
2.40 24.00 .00
2.40 24.00 .00
2.40 24.00 .00
2.40 24.00 .06
2.40 24.00 .06
2.40 24.00 .40
2.40 24.00 .40
2.40 24.00 .00
2.40 24.00 +OL
2.40 24.00 .06
2.40 24.00 .05
2.40 24.00 .30
2.40 24.00 .30
2.40 24.00 .18
2.40 24.00 .09
2.40 24.00 =13
2.40 24.00 .39
2.40 24.00 .34

CUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH

JOB 1  SUMMARY
PAGE
PEAK DISCHARGE
ELEVATION  TIME RATE RATE
(FT) (HR) (CFES) (CSM)
——= 12.24 307.24 185.0
1592.12 12.24 307.24 185.0
- .00 .00 .0
- 12.09 21.89 280.1
1515.58 12.09 21.89 213.5
1517.33 12.23 319.24 181.0
1517.33 19,23 319.24 181.0
- .00 .00 .0
- .00 .00 .0
- .00 .00 .0
1417.33 12.23 319.24 177.2
1417.33 12.23 319.24 1772
- 12.30 1.26 14.2
- 23.807? .02? 3
- .00? .00? 50
1550.05 12.30 1.26 8.8
1550.05 12,30 1.26 8.7
1550.05 12.40 1.25 8.7
- .00 .00 .0
1510.05 12.40 1.25 7.9
1510.05 12.50 1.24 7.8
-— .00 .00 .0
- .00 .00 .0
- .00 .00 .0
1470.04 12.50 1.24 7.3
1470.04 12.50 1,24 T3
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