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I 1.0 Introduction

On behalf of Beaver Wood Energy Pownal LLC (Beaver Wood), Vanasse Hangen Brustlin,
Inc. (VHB) presents this application for a Groundwater Withdrawal Permit persuant to 10
VSA, Chapter 48, Subchapter 6 as amended by Act 199 of 2008. The signed permit
application form is on pages 1 and 2 of Appendix 1. Because the administrative rules for
groundwater withdrawal permitting are currently in draft form, this permit application has
been developed in accordance with the statute. The current version of the draft
administrative rules (September 20, 2010), have been followed as a guidance in instances

where the statutory language is not specific.

The project consists of a proposed biomass electric generation plant with a wood pellet
production facility. The project would obtain potable water from an existing gravel packed
water supply well that was previously permitted as a Transient Non-Community (TNC)
source for the former Green Mountain Race Track (WSID #2585). The former Green
Mountain Race Track is no longer in operation and the facility does not currently serve 25 or
more people for 60 or more days a year. Therefore the current facility is not classified as a
public water system, and the TNC water system was deemed inactive by the Vermont
Department of Environmental Conservation (DEC), Water Supply Division following a

sanitary survey in 2007.

The potable water system for the proposed Beaver Wood biomass project would be
classified as a public Non-Transient Non-Community (NTNC) water system because it
would employ more than 25 of the same people year round. Typically 41 people would be
employed at the plant. Potable water demands for the plant are equal to 1.1 gallon per

minute (gpm), or 780 gallons per day (gpd).
Separate from the public NTNC water system, the biomass plant also would require a

source of process water to create steam for generating electricity and for cooling. Normally

the Hoosic River would be utilized to provide process water. The River is the preferred
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source of water because the quality of the river water is more suitable as a process water
source, and because of local concern about the use of groundwater in an area where many
wells have marginal yields. The lower mineral concentrations in the River are more
compatible with the plant equipment than the well water. On occasion, it may be necessary
to use the existing well to supply process water. This groundwater withdrawal permit
application is for the proposed use of the existing gravel packed well as a process water

source. See page 3 of Appendix 1 for a Project Location Map.

The proposed use of the existing gravel packed well as potable water source is being
permitted separately from this Groundwater Withdrawal permit application, via a public
NTNC Source and Construction Permit Application, in accordance with the Vermont Water

Supply Rule (2005).

This permit application, and the hydrologic testing that is proposed herein, will address the
statutory requirements that:
1. the proposed withdrawal must be planned in a fashion that provides for efficient
use of the water;
2. the proposed withdrawal must meet Vermont standards for establishing a safe
yield;
3. the proposed withdrawal must be consistent with the town and regional plan;
4. the proposed withdrawal must not have an undue adverse effect on existing uses
of water dependent on the same water source;
5. the proposed withdrawal must not have an undue adverse effect on a public water
system permitted by the VT DEC;
6. the proposed withdrawal must not have an undue adverse effect on significant
wetlands under the Vermont Wetland Rules, or on other water resources
hydrologically interconnected with the well; and

7. the proposed withdrawal must not violate the Vermont Water Quality Standards.

As discussed in detail below, an initial conceptual model of the site indicates that the

proposed withdrawal is not likely to cause adverse affects to any existing wells, water

@



BEAVER WOOD ENERGY BIOMASS: PROCESS WATER SUPPLY
GROUNDWATER WITHDRAWAL PERMIT APPLICATION NARRATIVE 3

sources, wetlands, or surface waters; the withdrawal will be planned for efficient water use
and will meet Vermont standards for safe groundwater yield, and will conform to the

Pownal Town Plan and the Bennington County Regional Plan.

1.1 Applicant Information

The applicant is Beaver Wood Energy Pownal, LLC, 230 West Street, Rutland VT 05701.
The primary contact person is Mr. Thomas Emero, Managing Director: (508) 321-1181.

The applicant has signed a long-term lease with Progress Partners, LLC for the use of the
property and well that is the proposed source for this proposed withdrawal. A copy of

the Memorandum of Lease is on pages 4 and 5 of Appendix 1.

1.2 Purpose of the Proposed Withdrawal

The purpose of the proposed withdrawal is to enable Beaver Wood to obtain adequate
guantities of water for generating steam to turn the electric generating turbines, and for
cooling. A groundwater source of water is being proposed as a backup to the primary

water source, the Hoosic River, that flows adjacent to the site.

Withdrawal from the Hoosic may be restricted during times of low streamflow, which
would require use of the well. Because the rate of water usage is very small relative to
the flow of the Hoosic River, the river withdrawal is being designed as a de minimis
withdrawal under the jurisdiction of the Vermont DEC, which would allow withdrawal
to occur regardless of streamflow so long as the withdrawal rate is sufficiently small.
However, U.S. Army Corps of Engineers and Fish & Wildlife Service requirements may
restrict withdrawal during periods of low streamflow, regardless of the Vermont DEC de
minimis policy. As a result, it may be necessary to obtain process water from the well for

periods of time.
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The well would also serve as a backup source of water in case of equipment problems,
excessive sediment or turbidity levels in the river, or physical damage to the intake

structure by ice, debris, or flooding.

1.3 Source Location

The GPS coordinates of the existing gravel well are 42.75434° north latitude and -

73.23332° west longitude. This site is located along Lovett Cemetery Road in Pownal.

See page 3 of Appendix 1 for a Project Location Map depicting the well site.

1.4 Proposed Withdrawal Rate

Water needs will vary based on the ambient temperature, humidity, and other factors.
The proposed biomass plant’s normal process water consumption rate is 321.6 gpm, and
the peak consumption rate is 465.2 gpm (based on a revised water balance analysis,
September 29, 2010). Note that these rates are for the overall plant, and that actual usage
from the well would be much lower on an annual average basis because the well is
intended to be used infrequently, only on such occasions when the primary Hoosic River

intake is not being used.

As a long-term average, the well is expected to be used for about 20 percent of the plant’s
water needs, or 72 gpm (103,080 gpd). On individual days when the well is used to
provide process water, the withdrawal would vary from 129 gpm (185,800 gpd) to 465.2
gpm (669,900 gpd). Proposed withdrawal rates are summarized in Table 1.

Table 1: Proposed Groundwater Withdrawal Rates
Mean Mean Peak Peak
(gpm) (gpd) | (gpm) | (gpd)
Daily 72 103,080 465 | 669,900
Monthly 72 103,080 438 | 630,000
Annual 72 103,080 194 | 279,500
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An additional withdrawal from the well of 1.1 gpm would occur to meet potable needs at
the facility, as addressed in the public NTNC Source and Construction Permit

Application (Bruno Associates, 2010).

1.5 Applicant’s Other Sources, Approvals, and Withdrawals

The Applicant does not own, use, or plan to use any water sources at the site other than
the proposed river intake for process water, and the existing gravel-packed well. When
the well was previously permitted as a TNC source for the Green Mountain Race Track,
the water system’s design demand was 30,000 gallons per day (20.8 gpm) as maximum
day demand, according to the water system file WSID#2585 on record with the DEC,
Water Supply Division. Prior hydrogeologic testing of the well included a 7-day
pumping test conducted at a rate of 514 gpm, by Lincoln Applied Geology in 1994 (LAG,
1995). The testing indicated a yield of 626 gpm according to the safe yield standards in

the Vermont Water Supply Rule, A-11.6.2.1 for public non-community sources.

1.6 Estimated Amount of Water That Will Not Be Returned to the Watershed

The nature of the use of water for electricity generation and cooling will result in
evaporation of approximately 85 percent of the total process water that is used in the
plant, including River water. Thus, 15 percent of the total process water used in the

plant, including River water, would be returned to the groundwater on-site.

Annual average return flow rates are expected to be 48.5 gpm, equal to 69,840 gpd.
Therefore, compared to the 103,080 gpd average annual groundwater withdrawal rate, a
net annual average of 33,240 gpd of pumped groundwater would be evaporated rather
than directly returned to the watershed. As an annual average, the net amount of flow
that will not be returned to the watershed would be 32 percent of the groundwater

withdrawal rate.
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1.7 Location of Proposed Return Flow

The remaining 15 percent of the total water used in the plant process would be returned
to the groundwater on-site via a subsurface leachfield that is being permitted under the
Vermont Underground Injection Control Rule (1982). The Project Location Map on Page

3 of Appendix 1 shows the return water location.

1.8 Pre-Application Public Informational Meeting Certification

VHB certifies that the applicant has met the requirements of 10 VSA Ch 48.6 §1418(c)(1),
as amended by Act 199, requiring an informational meeting to be warned and held at
least 30 days prior to the submittal of this application. The hearing was warned as
required by the statute, took place at the site on September 23, 2010, and was attended by
approximately 50 members of the public as well a the Vermont DEC, Water

SupplyDivision.

1.9 Notification of Application

In accordance with §1418(c)(2) of the statute, VHB will notify the required statutory
parties of the application by mail. A copy of the notification and map to be used is
provided in Appendix 1, pages 6 and 7, and an address list follows. The following
parties will receive the notification, as required by the statute.

e Pownal Town Clerk

 Pownal Selectboard

* Pownal Conservation Commission

e Clerks of adjoining Vermont municipalities (see address list and map, pages 8

through 10 of Appendix 1)

e  Bennington Regional Planning Commission
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Landowners and Mobile Home Park residents within the project well’s Estimated
Area of Influence (see list on page 9, and map on page 12 of Appendix 1.)

All other active Public Water Systems in Pownal (see map, page 10 and list on
page 11 of Appendix 1.)

Voluntarily, to all landowners within 3,000 feet of the well even if beyond the
estimated Area of Influence (see Well Testing and Parcel Map on page 13, and
address list on page 14 of Appendix 1.)

Voluntarily, to interested parties who have requested notification (see interested

party list, page 15 of Appendix 1).

In accordance with 81418(c)(3) of the statute, VHB also will place a notice of the application

in the Bennington Banner newspaper and in the Pownal Town Clerk's office. See page 16 of

Appendix 1 for a sample of this notification.

Complete copies of this application are being mailed to the following:

Pownal Town Clerk
Pownal Selectboard
Pownal Conservation Commission

Bennington Regional Planning Commission

1.10 Proposed Permitting Approach and Timeline

1. The Vermont DEC will accept comments from the public regarding the Permit

Application for 30 days (until November 24). During this time, the Vermont DEC will

review the application and conduct a site visit.

2. A public meeting regarding the application may be held, if requested in writing or at

the decision of the Vermont DEC. The meeting would be warned 10 days in advance

by a posting in the Bennington Banner newspaper legal notices section, and in the

Pownal Town clerk’s office. The meeting will provide an opportunity to comment on
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the application in general, and on the proposed well testing plan in particular.
(Anticipated date is December 6, or later depending on time for the VT DEC to review

the application.)

3. The DEC may determine that Source Testing may commence. The Source Testing
Plan may be revised in response to comments before approval to conduct the testing

is issued.

4. Once the DEC has issued approval to conduct the testing, permission forms
requesting permission to monitor private wells will be mailed to property owners
and public water systems within the approved testing area. 30 days will be provided
for well owners to respond to the permission request before the test will begin

(testing could start on or after January 6, 2011).

5. The existing well at the Green Mountain Race Track will be tested to measure its yield
and to determine what effect, if any, it causes to other wells and water resources in

the area.

6. A report of the testing and hydrogeologic study shall be submitted to the VT DEC
within 90 days of the completion of the test.

7. A groundwater withdrawal permit may be issued after the VT DEC has completed its

review of the report.

I 2.0 Hydrogeologic Setting

The site is located in the Taconic range in far southwestern Vermont. The well is situated
along the bottom of the Hoosic River Valley, near the floodplain. Flowing northward
towards its confluence with the Hudson River, the Hoosic River has a watershed of 211

square miles at the project site.
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The valley bottom contains sands and gravels, as well as layers of alluvial sediments
including silt and clay. Layers of silt and clay above and below the gravel provide partially
confining conditions in the gravel aquifer, and protect the underlying bedrock aquifer from
potential surface sources of contamination. Significant quantities of water recharge the
productive gravel aquifer in the valley bottom, originating on the higher terrain along the
hills flanking the valley. In the higher terrain above the valley floor, soils are thin sands and
glacial tills, enabling recharge to the underlying bedrock. The bedrock in the area, identified

as chiefly the Bascom and Hortonville formations, generally support low-yielding wells.

2.1 Well Details

The driller’s log for the existing gravel well is provided on page 6 of Appendix 2. This
well was drilled in 1962 as part of the original construction of the Green Mountain Race
Track (GMRT). The well is 18 inches in diameter with a 24-inch diameter gravel pack
surrounding the screen. Well construction is appropriate for a gravel packed water well,
and includes 52 feet of 18-inch diameter steel casing below grade, 15 feet of 18-inch
diameter screen with 0.120-inch slotting. The well is protected within a concrete
wellhouse that houses the pump, backup generator, piping and valving, and storage
tank. The well casing extends approximately 2 feet above the cement floor inside the
wellhouse, and the well is sealed with a tightly fitting cap that allows the vertical turbine
pump motor shaft to operate. Well construction and yield characteristics of the well are

presented in Table 2.

Table 2: Summary of Well Characteristics
Static Pump Well Well Estimated
Total . Screen
Water | Diameter | Intake Screen Safe
Source ID | Depth . . . Slot .
(t) Level (in) Setting | Setting Size Yield
*
(ft) (£t (ft) i | (&P
Beaver
Wood 67 13.8 18 57 52-67 0.120 626
Gravel Well
* elevation benchmark is top of well casing, 543.04 feet above mean sea level
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The well location is adequately protected from potential contaminant sources. Testing
has confirmed that the water quality meets all Maximum Contaminant Levels from the
2005 Vermont Water Supply Rule, and that the well is not impacted by natural or
manmade contaminants. The well is located on land owned by Progress Partners, Ltd.
and is leased to Beaver Wood, who also leases the property near the well where the
biomass facility has been proposed (refer to the Memorandum of Lease, pages 4 and 5 of
Appendix 1). Agricultural lands are not present within the well’s estimated area of
influence or recharge area. Section 3.3 below provides a detailed assessment of the

potential sources of contamination in the estimated area of influence and recharge area.

2.2 Other Water Uses

In addition to the proposed use of the gravel well for process water, the proposed Beaver
Wood Energy Pownal, LLC biomass project would be classified as a public Non-
Transient Non-Community (NTNC) water system because it would employ more than 25
of the same people year round. Typically 41 people would be employed at the plant.
Potable water demands for the plant are equal to 1.1 gallon per minute (gpm), or 780
gallons per day (gpd). A Public NTNC Source and Construction Permit Application is
pending (Bruno Associates, 2010).

When the well was previously permitted as a TNC source for the Green Mountain Race
Track, the water system’s design demand was 30,000 gallons per day (20.8 gpm) as
maximum day demand, according to the water system file WSID#2585 on record with

the DEC, Water Supply Division. The race track is not active currently.

2.3 Surficial Geology

In the valley floor where the well is located, surface soils consist of sand and gravels to
depths of approximately ten to twenty feet below grade. Beneath the sands and gravels,

the soils grade finer to silts and clays. The Surficial Geologic Map of Vermont (2008)
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indicates that surficial materials at the project site consist of alluvium (silt), and clay (see
the Surficial Geology Map on page 1 of Appendix 2). Well drilling records generally
confirm the Surficial Geologic map, and indicate the presence of silt and clay beneath the

surficial materials. At least 60 feet of overburden is present above the bedrock.

Soil logs from six monitoring wells that VHB installed in the unconfined water table in
the vicinity of the proposed return water leachfield, and from 6 monitoring wells
installed by LAG in 1994, indicate that the water table is present in sand and gravel
materials that extend to depths of approximately 10 to 20 feet below grade. Silt and clay
were identified beneath the sand and gravel. The Cross-Section Reference Map on Page 2
of Appendix 2 shows the well locations on a map. Cross sections generated from the soil
logs from the monitoring wells, the project supply well, and the Alta Gardens Mobile
Home Park (MHP) well are shown on pages 3 and 4 of Appendix 2. Soil logs from the

monitoring wells at the site are shown on pages 7 through 22 of Appendix 2.

At the project well, the lithology consists of 30 feet of topsoil, gravel, “hardpan” and
stone, then an 11 foot thick layer of clay and silt, and then gravel to the bottom of the well
67 feet below ground surface. About 3,000 feet north of the project well, the Alta Gardens
Mobile Home Park (MHP) well is a drilled bedrock well. The well completion report
indicates 10 feet of gravel at the surface, which is underlain by 40 feet of clay, then
another 10 feet of gravel above the bedrock which was encountered 60 feet below ground
surface. Another 3,000 feet north of the Alta Gardens MHP site, the Pownal Fire District
#2 gravel well is screened from a depth of 62.5 feet to 68.8 feet, in a gravel deposit that is
buried below a deep layer of clay. See pages 29 to 70 of Appendix 2 for all available well

drilling records for the area.
In the higher terrain outside the valley bottom, more permeable materials such as sand,

glacial till, and kame deposits (sand and gravel) are mapped, enabling groundwater

recharge. See the Surficial Geology Map on page 1 of Appendix 2.
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2.4 Bedrock Geology

Bedrock at the site is buried approximately 60 feet below the clay, silt, sand, and gravel
surficial materials. According to the Centennial Geologic Map of Vermont (1961),
bedrock at the site is comprised of the Ordovician-age Bascom formation, and
undifferentiated Luke Hill, Naylor Ledge, and Hastings Creek Limestones, which consist
of interbedded dolomite, limestone, and marble; calcareous sandstone, quartzite, and
limestone breccia. To the west of the leachfield site, bedrock is identified as the
Ordovician-age Hortonville formation, which consists of black, carbonaceous and pyritic
slate and phyllite, which is locally sandy, and commonly contains brown weathered limy

beds near the base. Refer to the Bedrock Geologic Map on page 5 of Appendix 2.

2.5 Groundwater Hydrogeology

Two distinct groundwater aquifers are present in the vicinity of the site. A productive
gravel aquifer exists in the valley bottom. Groundwater also is present in the water table
in the upper ten to twenty feet of the soils in the valley bottom. Outside of the valley
bottom, as well as beneath the gravel aquifer, a bedrock aquifer exists. The reported
yields of wells drilled into the bedrock are significantly lower than those of the gravel
wells, indicating a low-permeability and low-transmissivity aquifer that does not permit

high rates of water flow.

Water Table

Hydrogeologic studies and monitoring of the 12 monitoring wells at the Beaver Wood
site indicate a westward groundwater flow direction towards the Hoosic River in the
unconfined water table. Groundwater elevation measurements indicated that the
unconfined water table is found between 7 and 12 feet below grade in the vicinity of the
proposed leachfield (see page 23 of Appendix 2 for data). The water table flows
westward at a gradient of 2.5 percent between this location and the Hoosic River. Refer to

the groundwater contour map shown on page 2 of Appendix 2. Prior groundwater
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contour maps developed by LAG (1995) are also provided, see pages 24 and 25 of
Appendix 2. A flow velocity of 1.2 ft/day was determined for groundwater in the water

table (see calculations, pages 26 to 28 of Appendix 2).

Project Water Supply Well

As indicated by the documented high yield of the existing gravel packed well that is the
subject of this permit application, the gravel aquifer in the valley bottom has a very high
yield. Initial testing of the project well in 1962 indicated that it could sustain pumping at
rates of at least 520 gallons per minute. More detailed hydrogeologic testing was
conducted in 1994, including a 7-day pumping test at an average rate of 514 gpm. The
report of the 1994 test noted that the well’s yield had increased compared to the initial
testing in 1962. Based on the data collected from the 1994 test, a safe yield of

approximately 630 gpm was calculated.

Appendix 3 presents the report of the 1994 pump test on pages 1 to 87 (Lincoln Applied
Geology, 1995). Pages 84 to 87 show the original 1962 yield test data. Pages 88 through
91 of Appendix 3 present calculations performed by VHB analyzing the yield of the well
by applying the safe yield standards from the Vermont Water Supply Rule, part A-
11.6.2.1 to the 1994 test data. The yield of 630 gpm is based on a scenario of 180 days of

continuous pumping.

As explained in detail in the LAG report in Appendix 3, the 7-day pumping test
conducted in November 1994 took place following a period of very little rainfall,
providing ideal conditions for testing the well’s yield. Measurement of water levels in
the monitoring wells surrounding the project well was conducted before, during, and
after the 7 days of continuous pumping at 514 gpm. The measurements of drawdown in
these wells were used to develop a computer model that determined the extent of the
project well’s groundwater capture zone, or area of influence, which is discussed further

in the next section below.
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Interestingly, the LAG report compared the drawdown in the project well from the 1994
test to the drawdown measured in the initial 1962 testing, and found that the well’s
capacity has increased despite over 30 years of use. Less drawdown was caused by a
much longer pumping test at a similar rate in 1994 than in 1962, as summarized in table 3

below.

Table 3: Comparison of 1962 Test to 1994 Test:
Beaver Wood Energy Project Gravel-Packed Well

1962 Test 1994 Test
Days of Pumping 3 7
Pump Rate, gpm 520 514
Maximum Drawdown, Feet 46 29
Specific Yield, gpm/foot of drawdown 11.3 17.7

In a letter dated June 11, 2004, the Vermont Water Supply Division determined that the

project gravel well was not groundwater under the direct influence of surface water.

Estimated Area of Influence

The project well’s groundwater capture zone, or area of influence, was determined by a
computer model based on the measurements of water level drawdown in the monitoring
wells and the project well from the 7 days of continuous pumping at 514 gpm conducted
in 1994. The model was used to predict the capture zone for steady-state conditions
pumping at 500 gpm, representing long term pumping conditions (i.e. constantly
pumping at 500 gpm until the cone of depression has reached equilibrium and has
stopped expanding). This zone indicates the well’s maximum area of influence where
groundwater levels would be affected by the well. In contrast to the actual capture zone
that had been measured at the end of the 7-day test, the steady-state area of influence is

much larger.

Groundwater recharge is limited within the area of influence because of the layers of silt
and clay that cover the gravel aquifer in this area. More recharge originates in the higher
terrain east of the area of influence, and flows as groundwater passively under the

influence of gravity until it encounters the well’s area of influence. VHB delineated the
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area of additional recharge based on the surface topography to represent the area
upgradient from the estimated area of influence. The well’s estimated area of influence
and additional recharge area are shown on the Surficial Geologic Map on page 1 of

Appendix 2.

Other Area Water Supply Wells

A public gravel well supplying the Pownal Fire District #2 is located approximately 6,500
feet north of the project well (see the Regional Hydrogeology map, page 1 of Appendix
4). The well completion report is on pages 29 to 30 of Appendix 2, and shows that the
well is screened from a depth of 62.5 feet to 68.8 feet, in a gravel deposit that is buried
below a deep layer of clay. It has a static level of ten feet and an estimated 75 gpm yield
according to the driller. Sanitary Surveys on file with the Vermont Water Supply
Division (1999, 2004, 2007, 2009) indicate that the well is 8 inches in diameter with a 12-
inch diameter gravel pack. The well has an approved safe yield, in accordance with
Vermont standards for public community sources, of 97 gpm, demonstrating the high
yield of the gravel aquifer in contrast to the bedrock aquifer. Metered usage of water for
the Fire District has been reported to the Water Supply Division, and the sanitary survey
(2004) noted an average daily usage of 30,000 gpd, equal to 42 gpm. Compared to the
safe yield of 97 gpm, the metered usage suggests that the well has a reserve capacity on

the order of 55 gpm.

Like the project well, this gravel well also is located in a valley bottom gravel aquifer, and
while it is not hydrogeologically connected to the project well, it provides information
about the large physical extent and abundant yield of the gravel formation that is in the

valley.

Because of the significant distance to the Pownal Fire District well, the project well is
highly unlikely to affect its water supply. The project well is not within the
hydrogeologically delineated wellhead protection area for the Pownal Fire District #2

well. Likewise, the Beaver Wood well’s estimated area of influence and recharge area do
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not overlap the wellhead protection area for the Pownal Fire District #2, and therefore

Beaver Wood’s proposed withdrawal of water cannot affect its yield.

The well supplying the Alta Gardens Estates MHP PCWS is located about 3,000 feet north
of the project well. The well is a drilled bedrock well with a yield of 15 gpm reported by
the driller, and a total depth of 170 feet. Bedrock was encountered 60 feet deep beneath
layers of gravel and clay. The static level was reported as 30 feet below grade. See the
well completion report on pages 31 and 32 of Appendix 2. According to the Permit to
Operate the Alta Gardens Estates water system (October 20, 2004), the well is not under
the direct influence of surface water. A formal pumping test does not appear to have
been conducted on this well, but an Engineering Evaluation of the Alta Garden Estates
Water System (Wright Engineering, 2001) notes has been able to meet the water needs of
the MHP, which are identified as 3,596 gpd on average, and 10,800 gpd maximum, based

on meter readings.

The Alta Gardens Estates Delineated Source Protection Area report (ANR, 2002),
provided on pages 92 to 101 of Appendix 3, summarizes the known information about
the well’s hydrogeology. Recharge to the bedrock aquifer originates in the hills east of
the well. Because of the significant distance to the Alta Gardens well, the project well
does not affect its water supply. The project well is not within the hydrogeologically
delineated wellhead protection area for the Alta Gardens well, and is in a gravel aquifer
that is separate from the bedrock aquifer at the Alta Gardens well. Likewise, the Beaver
Wood well’s estimated area of influence and recharge area do not overlap the wellhead
protection area for the Alta Gardens well, and therefore, Beaver Wood’s proposed

withdrawal of water is highly unlikely to affect its yield.

Yields of drilled bedrock wells in the area are fairly low. As summarized in Table 4
below, the average yield of the twenty area bedrock wells on record at the Vermont DEC,
Water Supply Division was 8.8 gallons per minute (gpm), with several wells yielding
zero, or less than 1 gpm. Well completion reports for all known wells within 3,000 feet of

the project well are in Appendix 2, pages 31 to 70. Page 71 of Appendix 2 provides a
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detailed summary of the well information. The Well Testing and Water Resources Map

on page 5 of Appendix 4 shows the approximate locations of the wells, as reported to the

DEC by the well drillers.

Table 4: Area Well Summary:
Well Completion Reports Within 3,000 Feet of Project Well

Static

Well . Over
Well Depth Yield Water Burden | Well Type Lithology
Report # (gpm) Level
(ft) (ft)
(ft)

0-9: Clay;

73 245 2 20 9 Bedrock 9-245: Shale
0-50: Hardpan;

141 230 2 30 50 Bedrock 50-230: Shale
0-90: Hardpan and Clay;

146 249 55 8 Bedrock 90-340" rock
0-10: Soil;

155 115 8 10 Bedrock 10-115: Schist Ledge
0-10 Grauvel;
10-50 clay;

156 170 15 30 60 Bedrock | 50-60 gravel;
60-170 shale, quartz,
marble, granite
0-62: Sand and Silt;

234 305 2 62 Bedrock 62-305: Granite
0-97: Sand, Silt;

235 505 0.0 97 Bedrock 97-505. Granite
0-20: Gravel;

270 500 0.0 6 20 Bedrock | 20-300: Black Slate;
300-500: Blue Granite
0-60: Sand and Gravel;
60-130: Hardpan and

288 482 4 100 130 Bedrock | Clay;
130-482: Gray Shale and
Limestone
0-30: Brown Gravel and

309 500 0.5 200 30 Bedrock | 12

' 30-50: Black Shale;

50-500: Black Shale-Water
0-10: Hardpan;

313 222 20 40 10 Bedrock | -0-22% Gray & Black

Shale with seams of

quartz, water
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Table 4: Area Well Summary:

Well Completion Reports Within 3,000 Feet of Project Well

Well . Static Over
RWell Depth Yield | Water Burden | Well Type Lithology
eport # (gpm) Level
(ft) (ft)
(£t)
0-16: Clay Sand;
363 500 0.0 100 16 Bedrock | 16-500: Bedrock (Gray
Black Shale)
0-7: Gravel;
8-108: Hardpan and
Rocks;
405 625 5 16 109 Bedrock 109-625: Mostly Black
Slate, some Spots of
Green
0-5: Sand;
5101 600 2 400 S Bedrock 5-600: Blue/Black Shale
0-20: Fine Gravel;
6783 500 0.75 300 90 Bedrock | 20-90: Clay;
90-500: Black Shale
0-6: Sandy Loam;
6-10: Hardpan;
24722 320 10 5 10 Bedrock 10-320: Black/Gray
Slate/Shale Rock
0-39: Till, Sand, Rocks;
27757 280 40 15 39 Bedrock | 39-105: Black, Gray Shale;
105-280: Gray Shale
0-39: Brown Clay;
33815 702 1 140 39 Bedrock 39-702: Black Shale
0-67: Clay;
41372 125 8 40 67 Bedrock | 67-125: Black Shale with
Quartz Soft
deepened existing well:
41414 500 1.25 85 115 Bedrock 115-500: Black Shale med.
n 20 20 16 20
Mean 384 8.8 95 49
Median 401 2.0 40 39
Minimum 115 0 5 5
Maximum 702 55 400 130
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Groundwater Recharge and Discharge Areas

Groundwater in the valley bottom aquifer most likely originates as recharge on the
higher terrain along the hills flanking the valley. In the higher terrain outside the valley
bottom, more permeable materials such as glacial till and kame deposits (sand and
gravel) are mapped, enabling higher rates of groundwater recharge. The gravel aquifer in
the valley floor is beneath a clay and silt layer that inhibits local recharge and protects
against surface contaminants. On the east side of the Hoosic River, groundwater flows
from east to west, towards the River. The groundwater flow velocity in the shallow
water table along the valley floor was calculated to be 1.2 ft/day. Groundwater
recharging vertically through the clay layer to the underlying materials would take

approximately 70 years.

2.6 Surface Water Hydrology

The major surface water resource in the vicinity of the project is the Hoosic River. Ladd
Brook is the largest tributary in the immediate project vicinity. Some wetlands that have
been mapped as significant by the Vermont Significant Wetlands Inventory (2010) are
present along the River and its tributaries. Two manmade ponds are present at the
project site. The manmade ponds were excavated during the early 1960’s as part of the
race track construction, and were built to manage stormwater runoff and provide
ornamental features in the center of the horse track. Page 1 of Appendix 4 shows surface

water features in the project vicinity.

Hoosic River

At the project site, the Hoosic River has a relatively large watershed area of 211 square
miles. See page 2 of Appendix 4 for a map of the watershed showing the location of the
project and the two USGS gauges that are situated upstream of the project site. Rising in
the Berkshire Mountains of western Massachusetts, the Hoosic flows northward through

Vermont and New York en route to the Hudson River.
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Statistical streamflows were determined by analyzing USGS gauge data from the Hoosic
watershed in accordance with standard hydrologic procedures. 7Q10 Streamflow was
determined in accordance with USGS procedures (Riggs, 1972) based on 70 years of data
from the USGS Hoosic River near Williamstown, MA gauge. See pages 3 and 4 of
Appendix 4. A 7Q10 flow of 65 cubic feet per second (cfs), equal to 0.31 cfs per square
mile of watershed area (csm), was determined at the project site based on 70 years of flow
records. In contrast, the statewide average 7Q10 flow in Vermont is 0.10 csm. The Hoosic
River’s drought flow rate is relatively high on a per-square-mile of watershed basis,

indicating that the Hoosic River watershed has ample amounts of water.

To compare the proposed withdrawal rate to the lower range of flows that can be
expected in the Hoosic River, a de minimis flow of 5 percent of the site specific 7Q10 flow
was determined. Water may be withdrawn from the Hoosic River in accordance with the
Vermont Agency of Natural Resources’ Streamflow Procedure (1993) at a de minimis rate
of 1,458 gallons per minute. See pages 3 and 4 of Appendix 4. In contrast, the proposed

water demand for the project on peak days is only 465.2 gpm.

2.7 Initial Conceptual Model

The project well obtains water from a productive gravel aquifer located along the bottom
of the Hoosic River Valley. Two distinct groundwater aquifers are present in the vicinity
of the site. A productive gravel aquifer exists only in the valley bottom, where glacial
and fluvial processes deposited deep layers of overburden. Outside of the valley bottom,
soils are thin and the bedrock aquifer is the only underground source of water present.
The reported yields of wells drilled into the bedrock are significantly lower than those of
the gravel wells, indicating a low-permeability and low-transmissivity bedrock aquifer

that does not permit high rates of water flow.

Groundwater in the valley bottom aquifer most likely originates as recharge on the

higher terrain along the hills flanking the valley. In the higher terrain above the valley
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floor, soils are thin sands and glacial tills, enabling recharge to the underlying bedrock.
Layers of silt and clay above and below the gravel provide partially confining conditions
in the gravel aquifer, and protect the underlying bedrock aquifer from potential surface
sources of contamination. On the east side of the Hoosic River, groundwater flows from
east to west, towards the River. The groundwater flow velocity in the shallow water
table along the valley floor was calculated to be 1.2 ft/day. Groundwater recharging
vertically through the clay layer to the underlying materials would take approximately 70

years.

The bedrock in the area, identified as chiefly the Bascom dolomite, marble, and
limestone; and the Hortonville slate and phyllite formations, generally support low-

yielding wells.

The Hoosic River is the dominant surface water in the area, draining a 211 square mile
watershed at the project site. Significant wetlands are located sporadically along the
banks of the river, although none are present in the well’s area of influence. Surface
waters likely have limited hydraulic connectivity to the gravel aquifer due to the
confining layers of clay and silt above the aquifer.

The proposed use of the well would involve intermittent use at a long-term average rate
of 72 gpm. On peak use days, a rate of 465 gpm would be withdrawn. In addition, a

small amount of water, 1.1 gpm, would be withdrawn routinely for potable uses.

Based on the data collected from the 1994 test of the project well, a safe yield of
approximately 630 gpm was calculated. The aquifer is able to sustain long term use of
the well, based on the observation that the well’s yield had increased following its initial
testing in 1962. The well’s area of influence was determined for long-term steady-state
conditions, and shows that groundwater flow to the well primarily originates from the
south and east, with a small component of groundwater flow from the direction of the
Hoosic River to the west. Under transient pumping conditions, such as the proposed use
of the well, the area of influence is smaller and does not extend as far as the River. Long

term conditions of constantly pumping at 500 gpm until the cone of depression has
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reached equilibrium and has stopped expanding, were predicted using a computer
model based on the results of the 7-day pumping test conducted in 1994. The well’s
estimated area of influence and additional recharge area are shown on the Surficial

Geologic Map on page 1 of Appendix 2.

I 3.0 Water Resource Inventories

3.1 Water Sources Within Area of Influence

No water sources, aside from the project well itself, are known within the estimated area
of influence. The land within the estimated area of influence consists of the grounds of
the former Green Mountain Race track, which was supplied from the project well. Most
of the former race track outbuildings and stables have been demolished to allow the
development of the proposed EOS solar electric project, which will not use a water

supply. Refer to the Well Testing and Water Resources Map on page 5 of Appendix 4.

Because no water sources exist within or near the estimated area of influence, the
proposed withdrawal is expected to comply with §1418(e) (4) of the statute, which
requires that the proposed withdrawal will not have an undue adverse effect on existing
uses of water dependent on the same water source, and with 81418(e) (5) which requires
that the proposed withdrawal will not have an undue adverse effect on a public water
system permitted by the agency of natural resources. The proposed source testing
program will confirm whether the proposed use of the existing gravel well does not affect

other water sources.

Although it is not required to monitor any water sources during the testing, because none
are present within the estimated area of influence, in response to public concern about
water supplies in the area, and to obtain more data about the groundwater hydrology of

the site, Beaver Wood will be offering voluntarily to monitor all water sources within a
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3,000-foot radius of the project well, and thus many wells and water sources that are
beyond the estimated area of influence may be monitored. This extra monitoring will
provide additional data to confirm that the withdrawal does not cause any adverse

effects to existing water sources.

3.2 Surface Waters and Wetlands Within Area of Influence

The only surface water resource that is in the estimated area of influence is the Hoosic
River, which is adjacent to the area. Outside the estimated area of influence, but in the
estimated recharge area, is a manmade pond that was excavated during the early 1960’s
as part of the race track construction. The regional hydrogeology map on page 1 of

Appendix 4 shows surface water features in the project vicinity.

The proposed withdrawal is not anticipated to have a significant effect on streamflow in
the Hoosic River, or water levels in the manmade pond, because the silt and clay layers
that are above the aquifer most likely inhibit hydrologic interconnections between the
well and the surface waters. Additionally, because the withdrawal rate is extremely
small in proportion to streamflows in this large watershed river, any potential hydrologic

interconnection would have a de minimis effect to streamflows.

The proposed withdrawal is expected to comply with §1418(e)(6) of the statute, which
requires that the proposed withdrawal will not have an undue adverse effect on
significant wetlands under the Vermont Wetland Rules (2010), or on other water
resources hydrologically interconnected with the well or spring from which the proposed
withdrawal would be made. No significant wetlands exist within the estimated area of
inlfluence, and the two manmade ponds on the Beaver Wood project site have been
detemined to be not significant wetlands by the Vermont DEC, Wetlands Division. The
proposed source testing will confirm whether the proposed use of the existing gravel

well does not affect surface water resources and wetlands.
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3.3 Potential Sources of Contamination Within Area of Influence

A Source Protection Plan has been developed for the NTNC use of the well, based on a
wellhead protection area (WHPA) that is identical to the estimated area of influence and
additional recharge area for the proposed withdrawal (VHB, 2010). Potential Sources of
Contamination (PSOCs) within the WHPA were identified through site research and
inspection, and are discussed below. All PSOCs are identified on the PSOC map on page
6 of Appendix 4. Page 7 of Appendix 4 lists PSOC identification and owner information.

Table 5 below provides a brief summary of the PSOCs.

Table 5: PSOC Summary
PSOC ID Location PSOC Description Risk Level
PSOC 1 Est. Area of Influence | Underground Storage Tanks Low
PSOC 2 Est. Area of Influence Historic Leachfield Low
PSOC 3 Additional Recharge Area Municipal Sewer Line Low
PSOC 4 Additional Recharge Area U.S. Route 7 Low
PSOC5 Additional Recharge Area Railroad Low
PSOC 6 Additional Recharge Area Stormwater Pond Low
PSOC 7 Additional Recharge Area Lovett Yard Cemetery Low
PSOC 8 Additional Recharge Area Gravel Pit Low

The PSOCs that are within the estimated area of influence are described below, and pose

a low level of risk to the gravel well and to other water sources.

PSOC #1, Pulled Underground Storage Tanks, low risk: Ruanaidh Realty Corporation is

the responsible party for four underground storage tanks (UST’s) that were removed
from the former Green Mountain Race Track site on November 10 and 11, 1993. Three of
the pulled UST’s were located within the well’s estimated area of influence, and the
closest UST was located approximately 185 feet away from the gravel well. The fourth
UST was located outside the area of influence to the north of the race track. Initial
groundwater and PID test results showed elevated levels of volatile organic compounds
(VOC), benzene, toluene, ethylbenzene, and xylene (BTEX), and methyl tertiary butyl
ether (MTBE) in the immediate vicinity of the USTs. As a result, the site was designated

as Vermont Hazardous Site #93-1511. Groundwater samples collected the following year
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before, during, and after the 7-day long pump test at the well and six installed

monitoring wells contained no detectable contaminant concentrations. Due to the
absence of contamination, the hazardous site was closed, and the Vermont DEC issued a
Site Management Activities Complete (SMAC) determination on May 2, 1995.
Additionally, the gravel well was tested for all contaminants required for an NTNC water
source and no VOCs were detected in samples collected from the gravel well on August
24, 2010. Risk of contamination to the gravel well is low because no VOCs have been
detected in groundwater at the site. Likewise, there is no risk that the proposed
withdrawal would affect water quality at other locations by causing the movement of a

groundwater contaminant plume, because none exists.

PSOC #2, Historic Leachfield, low risk: The GMRT formerly operated a leachfield that

served the track manager’s office and was located approximately 530 feet away from the
gravel well, within the estimated area of influence. The leachfield is non-operational, and
groundwater samples collected on June 4, 2010 and August 24, 2010 contained low
concentrations of nitrate measuring 0.36 mg/L and 0.40 mg/L, respectively. The nitrate
concentrations are well below the Vermont Drinking Water Maximum Contaminant
Level (MCL) of 10 mg/L (ANR 2005) and are typical of natural ambient levels in
groundwater. Therefore, this PSOC is a low risk of contamination to the gravel well.
Likewise, there is no risk that the proposed withdrawal would affect water quality at
other locations by causing the movement of any wastewater-related groundwater

contamination.

I 4.0 Consistency with Town and Regional Plan

The proposed withdrawal is consistent with the Town and Regional plans, because the
withdrawal will not adversely affect other water supplies or surface water resources,
because the Beaver Wood project will be supplied with water from the project site without
burdening a municipal water system, and because the project site contains a productive

gravel aquifer that is suitable for providing a supply of water. The Regional Plan
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encourages new development to take land suitability issues, such as the availability of water
supply, into consideration, and specifically describes the gravel aquifer in the Hoosic River
valley in Pownal as able to produce large quantities of water. The source testing program
will ensure that supplies of groundwater and surface water are of sufficient quality and

guantity to meet the future needs of the Town.

4.1 Pownal Town Plan

The Pownal Town Plan states that the natural environment is its “single greatest asset.”
To protect this asset, the town dictates that land development should occur in an
environmentally sound manner in areas for which it is best suited and that it must

consider water quality and supply in current and future land use decisions.

The Pownal Town Plan notes that approximately 3000 of Pownal’s residents obtain water
from shallow wells, deep wells, or springs, and that small water systems serve the
remainder of the town’s population. The Plan notes that in Pownal Village, 85 percent of

residents are served by the Pownal Fire District #2 small water system.

A key objective of the Pownal Town Plan states that the town must “ensure a supply of
water, both underground and surface, that is sufficient in quality and quantity to meet
the future needs of the town to the greatest extent possible.” Natural areas such as
streams, wetlands, and forests that provide surface or groundwater supplies for shallow

wells should be protected from disturbances that affect the quantity of water supplied.

The Town Plan states that “it is imperative that any future development be sensitive to
the need to protect the public health and safety and avoid diminishing the quality of the
air or surface and ground water.” Specifically, Pownal desires to ensure that “energy-
related facilities are properly sited with consideration to natural and scenic resources and
environmental impacts.” The Plan does not distinguish between the use of water by

residential, commercial, or industrial development. The Plan states that the rate of
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growth of residential development in Village areas must be consistent with the capacity

of centralized water systems.

Using the Pownal Town Plan as a framework for evaluating Beaver Wood'’s proposed
withdrawal, the proposed use of the project well is consistent with the Plan as long as it is
demonstrated that a sufficient quantity of clean water remains available to meet the
town’s needs. The proposed source testing will verify whether the use of the project well

will have no adverse impact to any existing water supply, as is expected.

4.2 Bennington County Regional Plan

The Bennington County Regional Plan states that new development must: “take into
consideration land suitability such as water supply. . .” and not “place excessive burdens

on public utilities, facilities, or services.”

Adequate new and existing public facilities such as water supply systems are “critical to
the sustenance of existing communities, and are necessary to support future growth and
development.” The Regional Plan states that water supply is a critical component of
infrastructure, so sufficient quantity and quality of surface and groundwater is “essential

to the well being of the area’s residents and visitors as well as the region’s economy.”

The Regional Plan is based on an understanding of hydrogeology that is consistent with
the conceptual model presented above. The Plan states that groundwater is the primary
supply of potable water in the region, especially from bedrock fractures, and notes that
while wells producing water from these bedrock features typically have lower yields,
“the Hoosic River Valley in Pownal and Stamford also contains sufficient thickness of

water bearing gravel to produce large quantities of water.”

The Regional Plan states that the protection of all public water supplies is of great

importance. To ensure sufficient quality and quantity of the water systems, “aquifers
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and ground water recharge areas . . . must be protected . . . source protection areas have
been identified and mapped; uses within these designated areas should be monitored.
All of these efforts should be directed toward providing adequate supplies of clean water
to residential, commercial, and industrial users, while supporting new development in

designated growth centers.”

Withdrawal from the project well is consistent with the Bennington County Regional
Plan as long as it is demonstrated that the proposed rate of extraction does not interfere
with the aquifers, recharge areas, or delineated Source Protection Areas of surrounding
water supplies, which will be accomplished through the proposed source testing
program. Unlike many of the surrounding wells that draw from the fractured bedrock
aquifers that extend throughout Pownal’s hills, the project’s well draws water from the
high-yielding gravel aquifer in the Hoosic River Valley that is described as a separate and
distinct source of water in the Bennington County Regional Plan. The gravel aquifer is
hydrogeologically separate from the surrounding bedrock aquifers, limiting the

likelihood of interference.

I 5.0 Alternatives Analysis

Alternative water sources have been evaluated, including surface water withdrawal from
the Hoosic River, surface impoundments, and connection to a public community water
system. Use of the Hoosic River withdrawal at all times is being pursued, in order to reduce
the amount of withdrawal that would be needed from the well. The project has been
designed to conserve water and will incorporate the newest, most advanced process

technology to maximize efficiency.
A public community water system is not available at the project site, and extension of water

mains to existing public community water systems is not feasible, as nearby PCWS do not

have the surplus capacity to supply the project.
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Due to the more suitable water quality in the Hoosic River and in response to public
concerns about the use of groundwater for a private commercial enterprise and about the
low yield of many domestic bedrock wells in Pownal, full reliance on the Hoosic River as
the process water source for the poject is being investigated. The well is indeed considered
as a backup supply, or alternative to the River, which is the primary proposed source. Use
of the well would be required only on such occasions when withdrawal from the River was
not possible, because the river is the preferred source of water due to superior water quality.
The lower mineral concentrations in the River are more compatible with the plant

equipment than the well water.

The proposed groundwater withdrawal rate of 72 gpm (103,080 gpd) stated above in section
1.4 is based on the application of a streamflow-based limitation on withdrawal from the
river, which may be applied through the USACE Section 404 review of the project.
Although Vermont regulations allow the project’s entire water needs to be withdrawn from
the River at all times, in accordance the de minimis policy due to the very small rate of
withdrawal in proportion to the River’s 7Q10 drought flow rate, the current interim Federal
procedures may prohibit withdrawal from the River when its flow is less than the aquatic
base flow rate of 89 cfs at the site. The Federal procedures present the aquatic base flow
limit as a default, and do also allow site specific studies to be considered. Therefore, Beaver
Wood is working with the US Army Corps of Engineers to determine whether the
downstream effects of the withdrawal can be considered to be sufficiently insignificant that
use of the river would be allowed at more times. In such a case, the proposed groundwater

withdrawal rate could be reduced.

Surface impoundments, such as the existing manmade pond at the site, have been evaluated
as alternative sources of water. Impoundments were analyzed to determine if sufficient
water could be stored to enable the plant to rely on the stored water during times of low
streamflow when the Hoosic River could not be used. The existing manmade pond stores
approximately 12 million gallons (Mgal) of water, which is insufficient to supply the plant
through the expected periods when withdrawal from the river could not occur.

Enlargement of the pond to 83.4 Mgal would be required, which is not possible because
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sufficient area does not exist on site. Additionally, use of storage impoundments would be
unacceptable because the water used for steam generation must be clean and free of algae,
sediment, and suspended matter whereas water ponded in storage normally develops high

levels of these substances.

5.1 Mass Balance Hydrograph Analysis

A comprehensive numerical analysis that explains the basis of the proposed plant water
demands, the proposed groundwater and surface water withdrawal rates, and the analysis
of storage volumes, is presented as Appendix 5. A mass balance hydrograph analysis was
performed to evaluate potential alternative source scenarios, with the essential goal of

meeting the plant’s water demands at all times.

National Weather Service data were used to determine wet bulb temperature and relative
humidity for every day that data are available, in order to calculate the daily water
demands. 63 years of record, from 1947 through 2009, are available. Pages 1 and 2 of
Appendix 5 present water demand rates for the biomass plant’s entire process water needs.
The portion of this demand that would be met by the well was determined based on the

mass balance analysis that evaluated daily streamflow and demand.

USGS streamflow gauge data from the Williamstown, MA station were used to determine
the amount of streamflow at the intake site for every day during the period of record for the
National Weather Service data. The data were adjusted for the differences in watershed

area between the USGS station and the project site.

The mass balance analysis computer model determined daily demand, river water
availability, well water availability, and storage volumes for every day over the 63 year
period of record. Statistical analysis of the 63 years of daily data was performed in order to
evaluate the results. Various scenarios were evaluated, including several combinations of

different storage volumes, well yields, and streamflow limitations.
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Page 3 of Appendix 5 presents a summary of the results. Results from individual scenarios
follow and include a detailed tabulation of the results, and hydrographs depicting the

streamflow, river withdrawal, well production, storage, plant usage, and demand.

Scenario 1

Scenario 1 consists of a river intake, no withdrawal when streamflows are less than ABF,
no well, and no storage. On average, 78% of the annual water needs would be met. Plant
demand would be fully met in only 3% of all years. Therefore this scenario is

unacceptable. See pages 4 to 8 of Appendix 5.

Scenario 2

Scenario 2 consists of a river intake, withdrawal when streamflows are less than 89 cfs,
and no storage. Plant demand would be fully met in all years and the withdrawal would
not affect aquatic habitat or biota. Therefore this scenario is acceptable. See pages 9 to 13
of Appendix 5.

Scenario 3

Scenario 3 consists of a river intake, no withdrawal when streamflows are less than 89 cfs,
no well, and the 12 Mgal of storage that would be available in the existing on-site
manmade pond. On average, 93% of the annual water needs would be met. Plant
demand would be fully met in only 33% of all years. Therefore this scenario is

unacceptable. See pages 14 to 18 of Appendix 5.

Scenario 4

Scenario 4 consists of a river intake, no withdrawal when streamflows are less than 89 cfs,
no well, and the amount of storage that would be needed to enable demand to be met at
all times. Plant demand would be fully met in all years. However, the requisite 83.4
Mgal of storage could not be constructed at the site and is not feasible. Therefore this

scenario is unacceptable. See pages 19 to 23 of Appendix 5.

@



BEAVER WOOD ENERGY BIOMASS: PROCESS WATER SUPPLY
GROUNDWATER WITHDRAWAL PERMIT APPLICATION NARRATIVE 32

Scenario 5

Scenario 5 consists of a river intake, no withdrawal when streamflows are less than 89 cfs,
use of the on-site well at up to 500 gpm when Hoosic River flows are less than 89 cfs, and
no storage. This scenario preferentially relies on the river, and uses the well as a water
source only when streamflows are below 89 cfs, or when only a portion of demand can be

met with the River intake.
Plant demand would be fully met in all years. Therefore, this scenario is acceptable.

Well water would comprise 22 percent of plant usage on average. Thus, the average rate
of groundwater withdrawal would be 37.6 Mgal per year, equal to 103,080 gpd or 72
gallons per minute, and a Groundwater Withdrawal Permit would be required. In a peak
well usage year, the well would need to provide 58 percent of the water used in a year by
the biomass plant, equal to 102 Mgal per year, 279,500 gpd, or 194 gpm. At a peak
monthly rate, the well would be called upon to produce 630,000 gpd, equal to 438 gpm.

In some years, the well would not need to be used at all. See pages 24 to 28 of Appendix

5.

Scenario 6

To evaluate options for using a well without exceeding the 57,600 gpd threshold for
needing a groundwater withdrawal permit, scenario 6 consists of a river intake, no
withdrawal when streamflows are less than 89 cfs, use of the well for up to 39 gpm, and
no storage. On average, 81 percent of the annual water needs would be met. Plant
demand would be fully met in only 3 percent of all years. Therefore this scenario is

unacceptable. See pages 29 through 33 of Appendix 5.

Scenario 7

To further evaluate options for using a well without exceeding the 57,600 gpd threshold
for needing a groundwater withdrawal permit, scenario 7 consists of a river intake, no
withdrawal when streamflows are less than 89 cfs, use of the well for up to 39 gpm, and

the 12 Mgal of storage in the existing manmade pond on site. On average, 95% of the
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annual water needs would be met. Plant demand would be fully met in only 40% of all

years. Therefore, this scenario is unacceptable. See pages 34 through 38 of Appendix 5.

Scenario 8

To further evaluate options for using a well without exceeding the 57,600 gpd threshold
for needing a groundwater withdrawal permit, scenario 8 consists of a river intake, no
withdrawal when streamflows are less than 89 cfs, use of the well for up to 39 gpm, and
the amount of storage that would be needed to enable demand to be met at all times.
Plant demand would be fully met in all years. However, the requisite 73 Mgal of storage
could not be constructed at the site and is not feasible. Therefore this scenario is

unacceptable. See pages 39 to 43 of Appendix 5.

Mass Balance Hydrograph Results Summary

The two acceptable scenarios are #2 and #5. Scenario #2, with no minimum streamflow
limit because the withdrawals at no more than 465.2 gpm have no impact to the biota or
habitat in the Hoosic River in accordance with the federal streamflow policy, would
meet the biomass plant’s water needs at all times. Scenario #5, which relies upon the
onsite well when streamflows are low, also would meet the biomass plant’s water needs
at all times but would require up to 58 percent of the plant’s water supply to come from

the well, which is less suitable for the plant than the river water.

5.2 Alternatives Analysis Summary

The alternatives analysis has determined that the preferred alternative source is the
Hoosic River, and that the well is only being proposed as a backup source of water
because it might not be possible to withdraw from the river when streamflows are low.
Connection to a public community water supply system is not an available option.
Storage of pumped river water in surface impoundments for use in place of well water, to
supply the plant when the river cannot be used directly, is not a viable option because

insufficient volumes of water can be stored on the site and because of water quality
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problems that develop in stagnant water. Use of the well may be further reduced below
the proposed annual average withdrawal rate of 72 gpm as a backup source, if Federal

approval of greater Hoosic River water usage is issued.

I 6.0 Source Testing Proposal

The proposed pumping test would be conducted at a withdrawal rate of approximately 500
gpm and would last for 7 days (168 hours). All water wells within a 3,000-foot radius would
be monitored, owner permission pending. Additional water level measurement would
occur at existing and proposed monitoring wells and piezometers in the unconfined water
table, in the gravel aquifer, and in nearby surface waters. Pre-test background monitoring
would be conducted at all monitoring locations for at least 48 hours to establish baseline
conditions. Post-test monitoring would be conducted for 48 hours to monitor water level

recovery.

The test would be conducted during the winter of 2010-2011, when frozen ground would
minimize recharge to the aquifer, providing conservative test conditions. Precipitation and
air temperature would be monitored throughout the pre-test, test, and recovery periods
using a recording weather station to be placed on the site. The amount of snowpack on the
ground also would be monitored to assess snowmelt and recharge rates. Flow in the
Hoosic River would be monitored by the USGS gauge upstream in Williamstown MA

(#0133250) to assess regional hydrologic trends.

Automatic dataloggers will be used to measure water levels in the wells, and will be
confirmed by periodic manual measurements. Water levels in the production well,
monitored water supply wells, piezometers, and monitoring wells would be measured to

the nearest 1/100th of a foot, via manual measurement or automated data logger.
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6.1 Production Well Testing

Background monitoring would consist of water level monitoring in the project well for at
least 48 hours prior to the 7-day pumping test. Water levels would be recorded using an

automatic datalogger and pressure transducer.

The constant discharge test would be conducted for 7 days (168 hours) at a constant
pumping rate of approximately 500 gpm, which exceeds the proposed peak withdrawal
rate of 462.5 gpm, providing a margin of safety. The existing 40-hp vertical turbine pump
would be used for the test. A calibrated water meter, rated to 600 gpm, will be used to
determine well discharge during the pumping test. Due to freezing concerns, an orifice
tube will not be used. As a backup flow measurement device, a calibrated weir will be
installed at the discharge point and monitored throughout the test. The weir is not

expected to freeze due to the high flow rate.

During the constant discharge test, the pumping rate would be kept steady using the
existing valves in the wellhouse. Measurements of water level and discharge rate would
be made at the intervals recommended in the Draft Groundwater Withdrawal Reporting

and Permitting Rules (2010), 824-509 (b)(5)(C).

Water from the pumping test would be conveyed by pipe or hose away from the
wellhead and discharged adjacent to the Hoosic River in a manner that would minimize
erosion and potential aquifer recharge. VHB personnel would oversee the management

of discharged test water to ensure the maintenance of surface water quality.

Recovery monitoring would commence immediately when the constant discharge test
ends. Measurements of water level would be made at the intervals recommended in the
Draft Groundwater Withdrawal Reporting and Permitting Rules (2010), §24-509 (b)(6)(A).
The recovery monitoring would be conducted until the water levels in the project well

have recovered to their pre-test levels, or for up to two days.
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6.2 Interference Monitoring

Once the proposed source testing program has been approved, all landowners within
3,000 feet of the project will be provided with a monitoring permission form, well
questionnaire, and an explanatory letter. This monitoring would be well above and
beyond the Draft Rule’s directive to monitor the water sources within the estimated area
of influence, and is being proposed voluntarily due to the public concern that was
expressed during the informational hearing. The list of landowners within 3,000 feet is in
Appendix 4, pages 8 and 9. A sample informational letter and monitoring permission

request are provided in Appendix 4, pages 10 through 15.

VHB will conduct background measurements of water levels for two days prior to the
pump test in the production well and in all the observation wells. Recovery
measurements will be conducted for two days after the end of the pumping test, or until
the production well has fully recovered, whichever comes first. Measurements of water
level would be made at the intervals recommended in the Draft Groundwater

Withdrawal Reporting and Permitting Rules (2010), §24-509 (b)(5)(D).

The testing is not anticipated to cause any impact to a water supply well, because no
wells are located within the project well’s estimated area of influence. In the unlikely
event that a well cannot supply its owner with sufficient water during the test, the
following corrective measures would take place. First, the cause of the problem would be
investigated to determine if a mechanical or pump problem, wiring or electrical problem,
or other issue unrelated to the testing was responsible. Water levels measured in the
affected well would be evaluated to determine if the testing has caused a loss of supply.
Problems that occasionally occur due to installation of monitoring equipment, such as
damage to the pump wiring, or a clogged whole-house water filter due to sediment
stirred up by sounding tube installation, would be investigated and fixed at no cost to the
well owner. In the highly unlikely event that the test was causing excessive drawdown

in the affected well, the test would be discontinued.
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6.3 Special Studies

Special studies would be performed to assess water resources and hydrology at the site.

Piezometers would be installed at the edge of the manmade pond north of the well, to
assess the degree of hydrologic communication between the gravel aquifer and the pond.
These piezometers would be installed along the pond’s edge at the closest point to the
well. A pair of piezometers, one shallow (approximately two feet) and one deep
(approximately five feet), will be installed. Measurements of water levels in the
piezometers will provide information regarding vertical gradients in the aquifer.
Together with the pond stage data, this information will be used to determine if the
pumping of the well affects vertical gradients in the aquifer or water levels in the pond.
The piezometers will be monitored to evaluate the possible presence of a hydraulic
connection between the gravel aquifer and the overburden water table, to determine the
hydraulic gradient in the overburden, and to assess whether the gradient is affected by
the pumping of the well. Water levels in the piezometers and in the pond itself would be
monitored at the same intervals and duration as the project well and water sources.

Refer to the Well Testing & Water Resources Map on page 5 of Appendix 4 for proposed

piezometer locations.

Piezometers would be installed at the edge of the Hoosic River to assess the degree of
hydrologic communication between the gravel aquifer and the river. These piezometers
would be installed along the river at the closest point to the well. A pair of piezometers,
one shallow (approximately two feet) and one deep (approximately five feet), will be
installed. Measurements of water levels in the piezometers will provide information
regarding vertical gradients in the aquifer. Together with the pond stage data, this
information will be used to determine if the pumping of the well affects vertical gradients
in the aquifer or water levels in the pond. The piezometers will be monitored to evaluate
the possible presence of a hydraulic connection between the gravel aquifer and the
overburden water table, to determine the hydraulic gradient in the overburden, and to

assess whether the gradient is affected by the pumping of the well. Water levels in the
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piezometers and in the river itself would be monitored at the same intervals and duration
as the project well and water sources. Refer to the Well Testing & Water Resources Map

on page 5 of Appendix 4 for proposed piezometer locations.

Four monitoring wells (MW-7, MW-8, MW-9, and MW-10) are proposed to be installed
into the gravel aquifer for the purpose of accurately refining the extent of the estimated
area of influence. A hollow-stem auger drilling rig would be used to install 2-inch
diameter monitoring wells into the gravel aquifer, at a depth of approximately 50 to 60
feet below ground surface. The 1994 pumping test involved six monitoring wells that
had been installed in the unconfined water table above the clay layer, but no observation
wells in the gravel aquifer itself. The addition of the four gravel aquifer monitoring wells
will enable a more accurate delineation of the gravel well’s area of influence. The
existing monitor wells in the water table at the site also would be monitored during the
proposed testing. Water levels in all monitoring wells would be monitored at the same
intervals and duration as the project well and water sources. Refer to the Well Testing &

Water Resources Map on page 5 of Appendix 4 for proposed well locations.

6.4 Data Analysis

Long-term safe yield will be calculated for the well based on data from the pump test
using at least two standard hydrogeologic methodologies. The specific methods to be
used will be determined based on the behavior of the project well and the monitoring
wells, and by comparison of the data to type curves. Yield will be calculated for 180 days

of usage without recharge.

Interference to all wells in the monitoring radius will be calculated based on the pump
test results. Long-term interference will be calculated using standard methods based on
the recommended safe yield of the project well, and the aquifer parameters measured at

each of the observation wells. For any well affected by the project well, the affected
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well’s ability to meet its owner’s water needs will be calculated for long term pumping

conditions.

The area of influence for the project well will be delineated based on aquifer parameters
measured from the pump test and the responses of the observation wells. The extent of
the well’s zone of influence will be calculated for the design pumping conditions using
standard methods, and distance-drawdown plots of the test data will be evaluated, so

that the delineation will represent long-term usage conditions.

The initial conceptual model presented in section 2.7 above will be refined based on the
test data. A final report presenting the test data, calculations, area of influence,
conceptual model, and the results of the yield and interference analysis will be submitted

to the Vermont DEC, Water Supply Division.

I 7.0 Conclusions and Recommendations

The proposed use of the existing gravel packed well at the former Green Mountain Race
Track as a backup supply of process water for the proposed Beaver Wood Energy Pownal
biomass facility is expected to meet the requirements of Act 199 for withdrawal of
groundwater. A testing program has been proposed to measure the long term safe yield of
the well, to delineate its area of influence and recharge area, and to predict its long term
affects, if any, to surrounding water sources and surface waters. No water supply wells or
significant wetlands are present within the project well’s estimated area of influence, which
has been delineated based on a rigorous hydrologic test conducted on the well that included
pumping for 7 days at 514 gallons per minute. The proposed withdrawal would use water
at an annual average rate of 72 gpm, and a peak daily rate of 465 gpm. Therefore, it is
expected that the proposed withdrawal is a safe yield that will not cause any adverse effects

to other water resources.
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An initial conceptual hydrologic model indicates that the proposed withdrawal is not likely
to cause adverse affects to any existing wells, water sources, wetlands, or surface waters; the
withdrawal will be planned for efficient water use and will meet Vermont standards for safe

groundwater yield, and will conform to the Pownal Town Plan and the Bennington County

Regional Plan.
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Beaver Wood Energy Pownal LLC - Water Needs & Availability Study
Streamflow, Groundwater, and Storage Mass Hydrograph Analysis

Model Output

Scenario:
Source
Hoosic River:
Well:
Storage
Pond:
Plant

Average Demand:

Peak Demand:

6
Max Pump Rate (gpm)
1,458
39
Volume (Mgal)
0
gpm MGD
3216 0.46
465.2 067

0.70
NA

Minimum Downstream Flow (csm)

29

Output For Scenario

Wet Bulb Temperatures

Plant Demand

Plant Consumption

Source Production

Storage Pond

Water Min Mean Max Min Mean Max Total % Total River Well Storage River Well Starting | Minimum | Complete | River Flow
Year of Pond Total Total Volume | Volume | Refill |Exceedence
F F F MGD MGD MGD Mgal | Demand [ Mgal | Mgal % Mgal | % | Mgal | % Mgal Mgal (Mgal) | (Mgal) Date | (Percentile)
1947 L7 L6 76.6 0.28 0.47 0.64 172 88% 151 149 | 98% | 24 | 2% | 00 | 0% 149 2 0 0 Oct 01 31%
1948 -125 423 715 0.21 0.47 0.64 " 68% 16 109 | 94% | 72 | 6% | 00 | 0% 109 1 0 0 Oct 01 86%
1949 38 46.2 75.8 0.27 0.49 0.64 178 62% 10 102 | 93% | 80 | 7% | 00 | 0% 102 8 0 0 Oct 01 92%
1950 -6.8 435 2.3 0.24 0.47 0.64 ™ 85% bk 141 | 98% | 33 | 2% | 00 | 0% 141 3 0 0 Oct 01 1%
1951 -2.0 448 2.4 0.24 0.47 0.64 173 94% 162 161 | 99% [ 13 | 1% | 0.0 | 0% 161 1 0 0 Oct 01 1%
1952 -6.9 bbb 116 0.23 0.48 0.64 174 84% 146 143 | 98% | 31 | 2% | 00 | 0% 143 3 0 0 Oct 01 39%
1953 36 453 5.9 0.29 0.48 0.64 17 61% 108 100 93% 81 | 1% | 00 | 0% 100 8 0 0 Oct 01 9L%
1954 -2.9 bbb 6 0.24 0.48 0.64 174 3% 127 121 95% | 5.9 | 5% | 0.0 | 0% 121 6 0 0 Oct 01 2%
1955 -8.1 454 114 0.23 0.48 0.64 115 80% 140 136 91% 38 [ 3% | 00 | 0% 136 4 0 0 Oct 01 L1%
1956 -9.0 423 135 0.22 0.46 0.64 169 80% 136 132 | 97% | 3% | 3% | 00 | 0% 132 4 0 0 Oct 01 61%
1957 -135 442 5.6 0.20 0.48 0.64 176 H% 126 121 96% 56 | 4% | 0.0 | 0% 121 6 0 0 Oct 01 3%
1958 -5.2 442 ek 0.23 0.48 0.64 174 80% 139 134 | 97% | 43 | 3% | 00 | 0% 134 4 0 0 Oct 01 53%
1959 -19 LG40 15 0.26 0.48 0.64 11 5% 130 125 96% L8 | k% | 00 | 0% 125 5 0 0 Oct 01 61%
1960 5.0 447 2.4 0.27 0.47 0.64 173 92% 158 157 | 99% | 16 | 1% | 00 | 0% 157 2 0 0 Oct 01 22%
1961 -16 439 75.8 0.23 0.47 0.64 1™ 83% 142 138 | 97% | 40 | 3% | 00 | 0% 138 A 0 0 Oct 01 45%
1962 -4.9 43.8 133 0.24 0.48 0.64 176 61% 106 98 93% | 19 | #% | 0.0 | 0% 98 8 0 0 Oct 01 9%
1963 -112 418 75.6 0.22 0.47 0.64 172 66% Mk 107 | 94% | 68 | 6% | 00 | 0% 107 ? 0 0 Oct 01 89%
1964 -2.0 43.8 7.3 0.24 0.49 0.64 179 60% 107 99 93% | 78 | #% | 0.0 | 0% 99 8 0 0 Oct 01 95%
1965 12.1 443 68.8 0.30 0.48 0.60 177 49% 86 5 87% | 115 | 13%| 00 | 0% 5 12 0 0 Oct 01 98%
1966 18.0 443 68.8 0.33 0.48 0.60 176 19% 138 134 | 9%% | 42 | 3% | 00 | 0% 134 4 0 0 Oct 01 55%
1967 18.0 443 68.8 0.33 0.48 0.60 176 94% 166 165 | 99% | 12 | 1% | 00 | 0% 165 1 0 0 Oct 01 4%
1968 -16.1 435 76.9 0.20 0.48 0.64 176 8% 138 133 | 9%% | 42 | 3% | 00 | 0% 133 4 0 0 Oct 01 56%
1969 -6.6 44.0 68.8 0.23 0.48 0.60 176 91% 159 157 | 99% | 20 | 1% | 00 | 0% 157 2 0 0 Oct 01 20%
1970 18.0 443 68.8 0.33 0.48 0.60 176 19% 139 135 | 97% | 42 | 3% | 00 | 0% 135 4 0 0 Oct 01 52%
191 18.0 443 68.8 0.33 0.48 0.60 176 85% 150 147 | 98% | 30 | 2% | 00 | 0% 147 3 0 0 Oct 01 33%
1972 18.0 443 68.8 0.33 0.48 0.60 176 88% 155 152 | 98% | 2.4 | 2% | 00 | 0% 152 2 0 0 Oct 01 30%
1973 -35 451 A 0.24 0.47 0.64 173 90% 157 155 | 99% | 20 | 1% | 00 | 0% 155 2 0 0 Oct 01 23%
1974 -10.8 43.0 132 0.22 0.46 0.64 169 871% 146 b | 98% | 29 | 2% | 0.0 | 0% bk 3 0 0 Oct 01 38%
1975 -0.9 434 76.8 0.25 0.47 0.64 ™ 100% ™ ™ 100% | 0.0 | 0% | 0.0 | 0% ™ 0 0 0 Oct 01 5%
1976 -12.2 445 738 0.21 0.4% 0.64 172 98% 169 169 | 100% | 0.4 | 0% [ 00 | 0% 169 0 0 0 Oct 01 9%
19771 -16 429 713 0.26 0.47 0.64 ™m 95% 163 162 99% 08 | 1% | 0.0 | 0% 162 1 0 0 Oct 01 16%
1978 -22 42.6 75.0 0.25 0.46 0.64 168 81% 136 132 | 97% | 38 | 3% | 00 | 0% 132 4 0 0 Oct 01 63%
1979 -10.4 435 5.6 0.22 0.47 0.64 ™ 1% 132 128 91% L5 [ 3% ] 00 | 0% 128 5 0 0 Oct 01 64%
1980 03 Lh 75.9 0.26 0.48 0.64 171 69% 122 M5 | 95% | 67 | 5% | 0.0 | 0% 15 1 0 0 Oct 01 81%
1981 -95 422 6.9 0.22 0.47 0.64 172 61% 15 107 93% 18 | 1% | 00 | 0% 107 8 0 0 Oct 01 91%
1982 -6.9 413 719 0.23 0.47 0.64 170 82% 140 136 | 97% | 35 | 3% | 00 | 0% 136 4 0 0 Oct 01 48%
1983 -45 45.9 113 0.25 0.47 0.64 113 66% 15 108 94% 11 6% | 00 | 0% 108 7 0 0 Oct 01 88%
1984 -89 43.8 5.1 0.22 0.46 0.64 168 % 125 M9 | 96% | 55 | 4% | 0.0 | 0% 19 6 0 0 Oct 01 5%
1985 15 45.1 76.3 0.26 0.48 0.64 1 % 123 16 | 95% | 63 | 5% | 0.0 | 0% 116 6 0 0 Oct 01 80%
1986 -1.0 448 b4 0.25 0.47 0.64 ™ 98% 168 167 | 100% | 06 | 0% | 00 | 0% 167 1 0 0 Oct 01 1%
1987 -4 45.0 76.5 0.24 0.47 0.64 172 82% 142 139 | 98% | 33 | 2% | 00 | 0% 139 3 0 0 Oct 01 LL%
1988 -5.0 443 9.1 0.24 0.48 0.64 174 85% 148 145 | 98% | 29 | 2% | 00 | 0% 145 3 0 0 Oct 01 36%
1989 -4.6 L4.0 76.0 0.23 0.47 0.64 172 94% 162 161 | 99% | 14 | 1% | 0.0 | 0% 161 1 0 0 Oct 01 19%
1990 -38 443 131 0.24 0.48 0.64 174 89% 155 153 | 99% | 22 | 1% | 00 | 0% 153 2 0 0 Oct 01 28%
1991 0.0 46.3 75.8 0.26 0.49 0.64 180 16% 138 133 | 97% | 45 3% | 00 | 0% 133 A 0 0 Oct 01 58%
1992 4.7 43.9 132 0.27 0.47 0.64 173 80% 137 133 | 9%% | 43 | 3% | 00 | 0% 133 4 0 0 Oct 01 59%
1993 -6.7 439 8.4 0.23 0.47 0.64 172 67% 116 109 | 94% | 7.0 | 6% | 00 | 0% 109 ? 0 0 Oct 01 84L%
1994 -16.9 421 1.0 0.20 0.47 0.64 ™ 82% 140 136 | 97% | 36 | 3% | 00 | 0% 136 4 0 0 Oct 01 50%
1995 -4.9 45.6 113 0.24 0.49 0.64 178 0% 124 M9 | 95% | 58 | 5% | 0.0 | 0% 19 6 0 0 Oct 01 1%
1996 -9.2 43.6 2.3 0.22 0.46 0.64 169 88% 149 W? | 98% | 24 | 2% | 0.0 | 0% 13 2 0 0 Oct 01 34%
1997 -19 442 16.6 0.25 0.47 0.64 172 5% 128 123 | 96% | L9 | 4% | 00 | 0% 123 5 0 0 Oct 01 0%
1998 35 46.5 ks 0.26 0.48 0.64 1 5% 130 125 | 96% | 52 | 4% | 00 | 0% 125 5 0 0 Oct 01 69%
1999 -11 458 79.8 0.22 0.49 0.64 177 66% 18 m 94% | 1.0 | 6% [ 00 | 0% m 1 0 0 Oct 01 83%
2000 -6.5 45.0 136 0.23 0.47 0.64 172 99% 170 170 | 100% | 03 | 0% | 0.0 | 0% 170 0 0 0 Oct 01 6%
2001 16 Li1 18.0 0.30 0.48 0.64 1 83% b 11| 98% | 31 | 2% | 00 | 0% 141 3 0 0 Oct 01 L2%
2002 146 41.0 115 0.31 0.50 0.64 181 69% 125 18 | 95% | 67 | 5% | 0.0 | 0% 18 ? 0 0 Oct 01 8%
2003 -6.6 L34 .9 0.24 0.47 0.64 170 92% 156 154 | 99% | 15 | 1% | 0.0 | 0% 154 2 0 0 Oct 01 25%
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Scenario: 6

Source Max Pump Rate (gpm) Minimum Downstream Flow (csm)
Hoosic River: 1,458 0.70
Well: 39 NA
Storage Volume (Mgal)
Pond: 0
Plant gpm MGD
Average Demand: 3216 0.46

Peak Demand:  465.2 0.67

Output For Scenario 6

Wet Bulb Temperatures Plant Demand Plant Consumption Source Production Storage Pond
Water Min Mean Max Min Mean Max Total % Total River Well Storage River Well Starting [ Minimum | Complete | River Flow
Year of Pond Total Total Volume | Volume | Refill | Exceedence
F F F MGD MGD MGD Mgal | Demand [ Mgal | Mgal % Mgal | % | Mgal | % Mgal Mgal (Mgal) | (Mgal) Date | (Percentile)
2004 -8.7 Lb6 b 0.23 0.47 0.64 172 100% 172 172 | 100% | 0.0 | 0% | 0.0 | 0% 172 0 0 0 Oct 01 3%
2005 -1.2 45.0 76.1 0.22 0.48 0.64 174 16% 132 128 9% L5 3% | 00 | 0% 128 b 0 0 Oct 01 66%
2006 5.7 45.9 11.8 0.28 0.49 0.64 177 94% 166 165 99% 12 | 1% | 00 | 0% 165 1 0 0 Oct 01 13%
2007 0.1 L47 16.5 0.26 0.49 0.64 177 87% 155 153 98% 24 | 2% | 0.0 | 0% 153 2 0 0 Oct 01 21%
2008 05 4L5.4 1.6 0.26 0.49 0.64 177 96% 170 169 99% 09 | 1% | 00 | 0% 169 1 0 0 Oct 01 8%
2009 03 43.6 4.5 0.26 0.47 0.64 172 100% 172 172 | 100% | 0.1 | 0% | 0.0 | 0% 172 0 0 0 Oct 01 2%
Average -2.0 443 75.0 0.25 0.48 0.64 174 81% 140 136 91% 40 | 3% | 00 | 0% 136 3 0 0 Oct 01 --
Minimum -16.1 413 68.8 0.20 0.46 0.60 168 4L9% 86 5 81% 00 | 0% | 00 | 0% 5 0 0 0 Oct 01 -
Maximum 18.0 47.0 79.8 033 0.50 0.64 181 100% 172 172 | 100% | 115 |13% | 0.0 | 0% 172 12 0 0 Oct 01 -
Worst- Y
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Beaver Wood Energy Pownal LLC - Water Needs & Availability Study
Streamflow, Groundwater, and Storage Mass Hydrograph Analysis

Model Output

Scenario:
Source
Hoosic River:
Well:
Storage
Pond:
Plant

Average Demand:

Peak Demand:

7
Max Pump Rate (gpm)
1,458
39
Volume (Mgal)
12
gpm MGD
3216 0.46
465.2 067

0.70
NA

Minimum Downstream Flow (csm)

34

Output For Scenario

Wet Bulb Temperatures

Plant Demand

Plant Consumption

Source Production

Storage Pond

Water Min Mean Max Min Mean Max Total % Total River Well Storage River Well Starting | Minimum | Complete | River Flow
Year of Pond Total Total Volume | Volume | Refill |Exceedence
F F F MGD MGD MGD Mgal | Demand [ Mgal | Mgal % Mgal | % | Mgal | % Mgal Mgal (Mgal) | (Mgal) Date | (Percentile)
1947 4.7 L6 16.6 0.28 0.47 0.64 172 100% 172 149 | 8%% | 24 | 1% | 206 | 12% 161 3 0 3 Sep 04 31%
1948 -125 423 715 0.21 0.47 0.64 " 88% 150 109 | 2% | 12 | 5% | 342 | 23% 138 8 3 0 Sep 30 86%
1949 38 46.2 75.8 0.27 0.49 0.64 178 80% 143 02 | M% | 80 | 6% | 333 23% 143 9 0 0 Oct 01 92%
1950 -6.8 435 12.3 0.24 0.47 0.64 M 100% M 1| 83% | 33 | 2% | 26.4 | 15% 167 A 9 6 Sep 30 1%
1951 -2.0 L48 2.4 0.24 0.47 0.64 173 100% 173 161 93% 13 | 1% | 106 | 6% 174 2 9 5 Sep 30 1%
1952 -6.9 bbb 116 0.23 0.48 0.64 174 100% 174 143 | 82% | 31 | 2% | 278 | 16% 165 3 12 6 Sep 04 39%
1953 36 453 5.9 0.29 0.48 0.64 17 81% 143 100 10% 81 | 6% | 35.0 | 24% 127 9 0 Sep 30 9L%
1954 -2.9 bbb b 0.24 0.48 0.64 174 93% 162 121 | % | 59 | 4% | 3573 | 22% 167 ? 0 0 Oct 01 2%
1955 -8.1 454 114 0.23 0.48 0.64 175 94% 165 136 83% 38 | 2% | 251 | 15% 161 4 12 0 Sep 25 L1%
1956 -9.0 423 135 0.22 0.46 0.64 169 95% 160 132 | 83% | 3% | 2% | 237 | 15% 155 3 12 0 Sep 22 61%
1957 -135 [ 5.6 0.20 0.48 0.64 176 90% 159 121 6% 56 | 3% | 329 | 21% 141 6 12 0 Jul 04 3%
1958 -5.2 442 ek 0.23 0.48 0.64 174 93% 162 134 | 83% | 43 | 3% | 235 4% 168 5 1 0 Sep 30 53%
1959 -19 LG40 15 0.26 0.48 0.64 11 100% 11 125 2% L8 | 3% | 43.7 | 25% 157 6 12 1 Sep 02 61%
1960 5.0 447 2.4 0.27 0.47 0.64 113 99% 172 157 | 91% 16 | 1% | 131 | 8% 180 2 1 0 Sep 30 22%
1961 -16 439 75.8 0.23 0.47 0.64 1 100% 1M 138 | 80% | 40 | 2% | 298 | 17% 162 5 12 2 Sep 04 45%
1962 -4.9 43.8 733 0.24 0.48 0.64 176 82% bk 98 69% | 1.9 | 6% | 313 | 26% 130 9 8 0 Sep 30 9%
1963 -11.2 418 75.6 0.22 0.47 0.64 172 82% 142 107 | 76% | 68 | 5% | 275 | 19% 134 8 3 0 Sep 30 89%
1964 -2.0 43.8 75.3 0.24 0.49 0.64 179 3% 130 99 6% | 1.8 | 6% | 23.4 | 18% 18 8 3 0 Sep 30 95%
1965 12.1 443 68.8 0.30 0.48 0.60 177 2% 126 5 59% | 115 | 9% | 40.1 ] 32% 125 13 0 0 Oct 01 98%
1966 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 B4 | 6% | b2 | 2% | 315 | 21% 167 5 12 0 Sep 30 55%
1967 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 165 | 94% | 12 | 1% | 98 | 6% 174 1 8 A Sep 30 14%
1968 -16.1 435 76.9 0.20 0.48 0.64 176 90% 159 133 | 84% | 42 | 3% | 211 | 13% 146 5 8 0 Sep 30 56%
1969 -6.6 44.0 68.8 0.23 0.48 0.60 176 98% 173 157 | 91% 20 | 1% | 132 | 8% 177 3 0 0 Sep 30 20%
1970 18.0 443 68.8 0.33 0.48 0.60 176 100% 175 135 | F1% | b2 | 2% | 364 | 21% 175 5 1 0 Sep 30 52%
191 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 147 | 83% | 3.0 | 2% | 26.0 | 15% 172 5 12 4 Sep 12 33%
1972 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 152 | 8%% | 2.4 | 1% | 212 | 12% 162 3 12 1 Oct 01 30%
1973 -35 451 A 0.24 0.47 0.64 173 99% 172 155 | 90% | 20 | 1% | 151 | 9% 175 3 1 0 Sep 30 23%
1974 -10.8 43.0 132 0.22 0.46 0.64 169 98% 166 b | 8% | 29 | 2% | 195 | 12% 167 3 1 0 Sep 30 38%
1975 -0.9 434 16.8 0.25 0.47 0.64 ™ 100% ™ ™ 100% | 0.0 | 0% | 0.0 | 0% ™ 0 12 12 Oct 01 5%
1976 -12.2 445 138 0.21 0.47 0.64 172 100% 172 169 | 98% | 0.4 | 0% | 33 | 2% 172 1 12 10 Sep 26 9%
1971 -16 429 13 0.26 0.47 0.64 ™ 100% ™ 162 95% 08 | 0% | 80 | 5% 170 1 12 9 Sep 13 16%
1978 -22 42.6 5.0 0.25 0.46 0.64 168 99% 167 132 | 9% | 38 | 2% | 314 | 19% 151 3 12 0 Aug 08 63%
1979 -10.4 435 5.6 0.22 0.47 0.64 ™ 98% 168 128 6% L5 | 3% | 361 | 21% 174 6 0 0 Oct 01 64%
1980 03 [ 75.9 0.26 0.48 0.64 171 8% 153 "5 | 5% | 67 | 4% | 315 | 21% 134 1 12 0 Jul 12 81%
1981 -95 422 6.9 0.22 0.47 0.64 172 94% 162 107 66% 18 | 5% | 415 | 29% 165 10 0 0 Oct 01 91%
1982 -6.9 413 119 0.23 0.47 0.64 170 94% 159 136 | 86% | 35 | 2% | 192 | 12% 143 4 12 0 Sep 30 48%
1983 -45 45.9 113 0.25 0.47 0.64 113 81% 140 108 1% 71| 5% | 255 | 18% 133 8 0 0 Oct 01 88%
1984 -89 438 5.1 0.22 0.46 0.64 168 86% 145 M9 | 82% | 55 | 4% | 204 | 14% 139 6 0 0 Oct 01 5%
1985 15 45.1 76.3 0.26 0.48 0.64 1 99% 173 16 | 6% | 63 | 4% | 499 | 29% 176 8 0 0 Sep 30 80%
1986 -1.0 448 4 0.25 0.47 0.64 ™ 100% ™ 167 | 97% | 06 | 0% | 37 | 2% 1M 1 12 10 Sep 30 1%
1987 -4 45.0 16.5 0.24 0.47 0.64 172 100% 172 139 | 80% | 33 | 2% | 306 | 18% 168 L 12 2 Sep 14 LL%
1988 -5.0 443 9.1 0.24 0.48 0.64 174 100% 174 145 | 83% | 29 | 2% | 265 | 15% 169 b 12 0 Sep 18 36%
1989 -46 L4.0 76.0 0.23 0.47 0.64 172 100% 172 161 | 94% | 14 | 1% | 96 | 6% 1 2 1 7 Sep 30 19%
1990 -38 443 131 0.24 0.48 0.64 174 100% 174 153 | 88% | 22 | 1% [ 191 | 1% 170 3 12 2 Sep 27 28%
1991 0.0 46.3 75.8 0.26 0.49 0.64 180 94% 169 133 | 79% | 45 | 3% | 313 | 19% 164 6 1 0 Sep 30 58%
1992 4.7 43.9 132 0.27 0.47 0.64 113 100% 113 133 | ¥1% | 43 | 2% | 352 | 20% 162 5 12 4 Aug 19 59%
1993 -6.7 439 8.4 0.23 0.47 0.64 172 91% 157 109 | 69% | 7.0 | 4% | 411 | 26% 153 9 1 0 Sep 30 8L%
1994 -16.9 421 1.0 0.20 0.47 0.64 ™ 100% ™ 136 | 80% | 36 | 2% | 314 | 18% 164 5 12 1 Aug 19 50%
1995 -4.9 45.6 113 0.24 0.49 0.64 178 88% 156 19 | 76% | 58 | 4% | 313 | 20% 139 1 10 0 Sep 30 1%
1996 -9.2 43.6 2.3 0.22 0.46 0.64 169 96% 163 WF | 90% | 24 | 1% | 162 | 9% 172 3 0 0 Sep 30 34%
1997 -19 442 16.6 0.25 0.47 0.64 172 96% 164 123 | 5% | L9 | 3% | 36.0 | 22% 148 6 12 0 Jul 08 0%
1998 35 46.5 ek 0.26 0.48 0.64 1 88% 154 125 | 81% | 52 | 3% | 239 | 16% 146 6 2 0 Sep 30 69%
1999 -11 458 79.8 0.22 0.49 0.64 177 88% 156 m 1% 1.0 | 4% | 389 | 25% 160 9 0 0 Oct 01 83%
2000 -6.5 45.0 136 0.23 0.47 0.64 172 100% 172 170 | 99% | 03 | 0% | 19 | 1% 172 0 12 10 Feb 14 6%
2001 16 441 8.0 0.30 0.48 0.64 1 98% 169 11| 83% | 31 | 2% | 252 | 15% 165 4 12 0 Sep 29 42%
2002 146 41.0 115 0.31 0.50 0.64 181 95% 172 M8 | 68% | 6.7 | 4% | 476 | 28% 162 8 12 0 Sep 30 8%
2003 -6.6 L34 .9 0.24 0.47 0.64 170 100% 170 156 | 91% 15 | 1% | 138 | 8% M 2 9 ? Sep 30 25%

F:\57407.00 Beaver Wood Pownal\Data\Hoosic_Rivenintake_design\MBH_09-22-2010.xism, Output, 10/15/2010



Scenario: 7

Source Max Pump Rate (gpm)
Hoosic River: 1,458
Well: 39
Storage Volume (Mgal)
Pond: 12
Plant gpm MGD
Average Demand: 3216 0.46
Peak Demand:  465.2 0.67

Minimum Downstream Flow (csm)

0.70
NA

Output For Scenario 7

Wet Bulb Temperatures Plant Demand Plant Consumption Source Production Storage Pond
Water Min Mean Max Min Mean Max Total % Total River Well Storage River Well Starting [ Minimum | Complete | River Flow
Year of Pond Total Total Volume | Volume | Refill | Exceedence
F F F MGD MGD MGD Mgal | Demand [ Mgal | Mgal % Mgal | % | Mgal | % Mgal Mgal (Mgal) | (Mgal) Date | (Percentile)
2004 -8.7 Lb6 b 0.23 0.47 0.64 172 100% 172 172 | 100% | 0.0 | 0% | 0.0 | 0% 172 0 12 12 Oct 01 3%
2005 -1.2 45.0 76.1 0.22 0.48 0.64 174 90% 156 128 82% L5 | 3% | 262 | 15% 146 5 12 0 Jul 18 66%
2006 5.7 45.9 11.8 0.28 0.49 0.64 177 100% 177 165 93% 12 | 1% | 108 | 6% 181 2 6 3 Sep 30 13%
2007 0.1 Lb7 16.5 0.26 0.49 0.64 177 100% 177 153 86% 24 | 1% | 223 | 13% 168 3 12 5 Sep 12 21%
2008 05 L5.4 1.6 0.26 0.49 0.64 177 100% 177 169 95% 09 | 1% | 1.7 | &% 183 1 5 1 Sep 30 8%
2009 03 43.6 4.5 0.26 0.47 0.64 172 100% 172 172 | 100% | 0.1 | 0% | 0.4 | 0% 172 0 12 12 Sep 27 2%
Average -2.0 443 75.0 0.25 0.48 0.64 174 95% 165 136 82% 40 | 3% | 245 | 15% 160 5 8 2 Jul 13 -
Minimum -16.1 413 68.8 0.20 0.46 0.60 168 2% 126 5 59% 00 | 0% | 0.0 | 0% 118 0 0 0 Oct 01 -
Maximum 18.0 47.0 79.8 033 0.50 0.64 181 100% 177 172 | 100% | 115 | 9% [ 49.9 | 32% 183 13 12 12 Sep 30 -
Worst-Case Year
1965 12.7 443 68.8 0.30 0.48 0.60 177 12% 126 5 59% | 15 | 9% [ 40.1 | 32% 124.9 131 0 0 Oct 01 98%
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: Mass Balance Hydrograph

Beaver Wood Energy Pownal LLC

Scenario #7, Worst-Case Year
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gn\MBH_09-22-2010.xIsm, Graph2, 10/12/2010
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Beaver Wood Energy Pownal LLC - Water Needs & Availability Study
Streamflow, Groundwater, and Storage Mass Hydrograph Analysis

Model Output

Scenario:
Source
Hoosic River:
Well:
Storage
Pond:
Plant

Average Demand:

Peak Demand:

8
Max Pump Rate (gpm)
1,458
39
Volume (Mgal)
13
gpm MGD
3216 0.46
465.2 067

0.70
NA

Minimum Downstream Flow (csm)

39

Output For Scenario

Wet Bulb Temperatures

Plant Demand

Plant Consumption

Source Production

Storage Pond

Water Min Mean Max Min Mean Max Total % Total River Well Storage River Well Starting | Minimum | Complete | River Flow
Year of Pond Total Total Volume | Volume | Refill |Exceedence
F F F MGD MGD MGD Mgal | Demand [ Mgal | Mgal % Mgal | % | Mgal | % Mgal Mgal (Mgal) | (Mgal) Date | (Percentile)
1947 4.7 L6 16.6 0.28 0.47 0.64 172 100% 172 149 | 8%% | 24 | 1% | 206 | 12% 161 3 0 65 Sep 04 31%
1948 -125 423 715 0.21 0.47 0.64 " 100% M 109 | 64% | 7.2 | 4% | 552 | 32% 147 8 65 50 Sep 30 86%
1949 38 46.2 75.8 0.27 0.49 0.64 178 100% 178 102 | S57% | 80 | 4% | 68.0 | 38% 168 10 50 35 Sep 30 92%
1950 -6.8 435 2.3 0.24 0.47 0.64 M 100% " 11| 83% | 33 | 2% | 26.k | 15% 186 5 50 48 Sep 30 1%
1951 -2.0 448 2.4 0.24 0.47 0.64 113 100% 113 161 | 93% | 13 | 1% | 106 | 6% 174 2 10 66 Sep 30 1%
1952 -6.9 bbb 116 0.23 0.48 0.64 174 100% 174 143 | 82% | 31 | 2% | 278 | 16% 165 3 3 67 Sep 04 39%
1953 36 453 5.9 0.29 0.48 0.64 17 100% 17 100 51% 81 | 5% | 68.4 | 39% 135 9 68 35 Sep 30 9L%
1954 -29 bbb 6 0.24 0.48 0.64 17 100% 174 121 | 69% | 59 | 3% | 476 | 2% 203 9 35 24 Sep 30 2%
1955 -8.1 454 114 0.23 0.48 0.64 175 100% 175 136 18% 38 | 2% | 352 | 20% 170 5 13 51 Sep 25 L1%
1956 -9.0 423 135 0.22 0.46 0.64 169 100% 169 132 | 8% | 33 | 2% | 33.0 | 20% 164 5 13 52 Sep 28 61%
1957 -135 442 5.6 0.20 0.48 0.64 176 100% 176 il 68% 56 | 3% | 503 | 29% 141 6 13 L Jul 04 3%
1958 -5.2 442 ek 0.23 0.48 0.64 174 100% 174 134 | ¥1% | 43 | 2% | 351 | 20% 196 6 [ 32 Sep 30 53%
1959 -19 LL.0 15 0.26 0.48 0.64 11 100% 11 125 2% L8 | 3% | 43.7 | 25% 157 6 13 62 Sep 02 61%
1960 5.0 447 2.4 0.27 0.47 0.64 173 100% 113 157 | 91% 16 | 1% | 146 | 8% 182 2 62 60 Sep 30 22%
1961 -6 439 758 0.23 0.47 0.64 M 100% M 138 | 80% | 40 | 2% | 298 | 17% 162 5 3 63 Sep 04 45%
1962 -4.9 438 133 0.24 0.48 0.64 176 100% 176 98 56% | 19 | 5% [ 693 | 39% 134 9 69 33 Sep 30 91%
1963 -112 418 756 0.22 0.47 0.64 172 100% 172 107 | 62% | 68 | 4% | 579 | 34% 161 9 36 31 Sep 30 89%
1964 -2.0 438 75.3 0.24 0.49 0.64 179 100% 179 99 55% | 18 | 4% | 1.9 | 40% 162 10 34 16 Sep 30 95%
1965 123 443 68.8 0.30 0.48 0.60 177 100% 176 5 42% | M5 | 7% | 90.2 | 51% 187 15 21 0 Sep 30 98%
1966 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 134 | 76% | 42 | 2% | 316 | 21% 186 6 53 54 Sep 30 55%
1967 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 165 | 94% | 12 | 1% | 98 | 6% 174 1 69 65 Sep 30 14%
1968 -16.1 435 769 0.20 0.48 0.64 176 100% 176 133 | 6% | L2 | 2% | 381 | 22% 146 5 69 L Sep 30 56%
1969 -6.6 44.0 68.8 0.23 0.48 0.60 176 100% 176 157 | 90% | 20 | 1% [ 161 | 9% 196 3 [ 41 Sep 30 20%
1970 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 135 | F1% | b2 | 2% | 368 | 21% 175 5 68 61 Sep 30 52%
1911 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 147 | 83% | 3.0 | 2% | 26.0 | 15% 172 4 3 65 Sep 12 33%
1972 18.0 443 68.8 0.33 0.48 0.60 176 100% 176 152 | 8%% | 2.4 | 1% | 212 | 12% 162 3 73 62 Oct 01 30%
1973 -35 451 A 0.24 0.47 0.64 173 100% 173 155 | 89% | 20 | 1% | 16.6 | 10% 176 3 62 59 Sep 30 23%
1974 -10.8 43.0 73.2 0.22 0.46 0.64 169 100% 169 4k | 85% | 2.9 | 2% | 228 | 13% " 3 68 58 Sep 30 38%
1975 -09 L34 76.8 0.25 0.47 0.64 ™ 100% ™ ™ 100% | 0.0 | 0% | 0.0 | 0% ™ 0 13 3 Oct 01 5%
1976 -12.2 445 738 0.21 0.47 0.64 172 100% 172 169 | 98% | 0.4 | 0% | 33 | 2% 112 1 3 kil Sep 26 9%
19771 -16 429 113 0.26 0.47 0.64 ™ 100% ™m 162 95% 08 | 0% | 80 | 5% 170 1 13 70 Sep 13 16%
1978 -22 42.6 75.0 0.25 0.46 0.64 168 100% 168 132 | 8% | 38 | 2% | 324 | 19% 151 3 13 60 Aug 08 63%
1979 -10.4 435 5.6 0.22 0.47 0.64 ™ 100% ™m 128 5% 45 | 3% | 391 | 23% 18 6 60 58 Sep 30 6L4%
1980 03 LhA 75.9 0.26 0.48 0.64 171 100% 111 15 | 65% | 6.7 | 4% | 549 | 31% 134 1 13 38 Jul 12 81%
1981 -95 422 6.9 0.22 0.47 0.64 172 100% 172 107 62% 78 | 5% | 573 | 33% 197 n 38 29 Sep 30 91%
1982 -6.9 413 1.9 0.23 0.47 0.64 170 100% 170 136 | 80% | 35 | 2% | 301 | 18% 143 3 13 50 Sep 30 48%
1983 -45 4L5.9 113 0.25 0.47 0.64 113 100% 113 108 62% 11| L% | 583 | 34% 156 9 50 31 Sep 30 88%
1984 -89 43.8 5.1 0.22 0.46 0.64 168 100% 168 19 % | 55 | 3% | 43.F | 26% 170 1 41 29 Sep 30 5%
1985 15 451 763 0.26 0.48 0.64 174 100% 174 16 | 67% | 63 | 4% | 509 | 29% 188 9 50 49 Sep 30 80%
1986 -1.0 448 4 0.25 0.47 0.64 M 100% 1M 167 | 97% | 06 | 0% | 37 | 2% M 1 13 kil Sep 30 1%
1987 -47 45.0 76.5 0.24 0.47 0.64 172 100% 172 139 | 80% | 33 | 2% | 306 | 18% 168 L 3 63 Sep 14 LL%
1988 -5.0 443 9.1 0.24 0.48 0.64 174 100% 174 145 | 83% | 29 | 2% | 266 | 15% 169 b 13 61 Sep 18 36%
1989 -46 L4.0 76.0 0.23 0.47 0.64 172 100% 172 161 | 94% | 1k | 1% | 96 | 6% Lk 2 12 68 Sep 30 19%
1990 -38 443 131 0.24 0.48 0.64 174 100% 174 153 | 88% | 22 | 1% [ 191 | 1% 170 3 13 63 Sep 27 28%
1991 0.0 46.3 758 0.26 0.49 0.64 180 100% 180 133 | W% | L5 | 2% | 2.7 | 24% 175 6 12 50 Sep 30 58%
1992 L1 43.9 132 0.27 0.47 0.64 113 100% 113 133 | #1% | 43 | 2% | 352 | 20% 163 5 3 65 Sep 30 59%
1993 -6.7 439 8.4 0.23 0.47 0.64 172 100% 172 109 | 63% | 7.0 | 4% | 569 | 33% 155 9 68 45 Sep 30 84%
1994 -16.9 421 1.0 0.20 0.47 0.64 M 100% M 136 | 80% | 36 | 2% | 314 | 18% 117 5 60 61 Sep 30 50%
1995 -49 45.6 113 0.24 0.49 0.64 178 100% 178 19 | 67% | 58 | 3% | 532 | 30% 139 1 H 39 Sep 30 1%
1996 -9.2 43.6 2.1 0.22 0.46 0.64 169 100% 169 7 | 8% | 24 | 1% | 204 | 12% 199 b 39 38 Sep 30 34%
1997 -19 442 76.6 0.25 0.47 0.64 172 100% 172 123 | 2% | L9 | 3% | 3.3 | 25% 148 6 13 53 Jul 08 0%
1998 35 46.5 b 0.26 0.48 0.64 174 100% 174 125 | 2% | 52 | 3% | 443 | 25% 154 6 55 41 Sep 30 69%
1999 -1 45.8 79.8 0.22 0.49 0.64 177 100% 177 m 62% | 1.0 | % | 598 | 34% 194 10 3l 38 Sep 30 83%
2000 -6.5 45.0 136 0.23 0.47 0.64 172 100% 172 10 | 99% | 03 | 0% | 19 | 1% 117 1 68 69 Sep 30 6%
2001 1.6 [ 78.0 0.30 0.48 0.64 174 100% 174 141 81% 31 | 2% | 292 | 17% 166 3 13 57 Aug 12 42%
2002 146 41.0 115 0.31 0.50 0.64 181 100% 181 18 | 65% | 6.7 | 4% | 56.2 | 31% 165 8 69 52 Sep 30 8%
2003 -6.6 434 9 0.24 0.47 0.64 170 100% 170 154 | 91% 15 | 1% | 138 | 8% 179 2 61 62 Sep 30 25%
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Scenario: 8
Source Max Pump Rate (gpm)
Hoosic River: 1,458
Well: 39
Storage Volume (Mgal)
Pond: 13
Plant gpm MGD
Average Demand: 3216 0.46
Peak Demand:  465.2 0.67

Minimum Downstream Flow (csm)

0.70
NA

40

F:\57407.00 Beaver Wood Pownal\D:
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Output For Scenario 8
Wet Bulb Temperatures Plant Demand Plant Consumption Source Production Storage Pond
Water Min Mean Max Min Mean Max Total % Total River Well Storage River Well Starting [ Minimum | Complete | River Flow
Year of Pond Total Total Volume | Volume | Refill | Exceedence
F F F MGD MGD MGD Mgal | Demand [ Mgal | Mgal % Mgal | % | Mgal | % Mgal Mgal (Mgal) | (Mgal) Date | (Percentile)
2004 -8.7 Lb6 b 0.23 0.47 0.64 172 100% 172 172 | 100% | 0.0 | 0% | 0.0 | 0% 172 0 13 3 Oct 01 3%
2005 -1.2 45.0 76.1 0.22 0.48 0.64 174 100% 174 128 3% L5 | 3% | 42.2 | 2% 146 5 3 43 Jul 18 66%
2006 5.7 45.9 11.8 0.28 0.49 0.64 177 100% 177 165 93% 12 | 1% | 108 | 6% 198 2 50 L6 Sep 30 13%
2007 0.1 L47 16.5 0.26 0.49 0.64 177 100% 177 153 86% 24 | 1% | 223 | 13% 168 3 3 66 Sep 12 21%
2008 05 L5.4 1.6 0.26 0.49 0.64 177 100% 177 169 95% 09 | 1% | 1.7 | &% 183 1 66 62 Sep 30 8%
2009 03 43.6 4.5 0.26 0.47 0.64 172 100% 172 172 | 100% | 0.1 | 0% | 0.4 | 0% 172 0 13 3 Sep 27 2%
Average -2.0 443 75.0 0.25 0.48 0.64 174 100% 174 136 8% L0 | 2% | 337 | 19% 169 5 62 52 Sep 02 -
Minimum -16.1 413 68.8 0.20 0.46 0.60 168 100% 168 5 L2% 00 | 0% | 0.0 | 0% 134 0 0 0 Oct 01 -
Maximum 18.0 47.0 79.8 033 0.50 0.64 181 100% 181 172 | 100% | 115 | 7% | 90.2 | 51% 203 15 3 13 Sep 30 -
Worst-Case Year
1965 12.7 L43 68.8 0.30 0.48 0.60 177 100% 176 5 L2% | NS5 | 1% | 90.2 | 51% 1871.3 152 21 0 Sep 30 98%
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Mass Balance Hydrograph

Scenario #8, Worst-Case Year
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