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SUBJECT - Stage II Recertification Review for

Low Impact Hydropower Institute’s
Weybridge Project #98

1 BACKGROUND

The Weybridge Hydroelectric Project (Project), Federal Energy Regulatory Commission (FERC) No.
2731, is owned and operated by the Green Mountain Power Corporation (GMP). On August 1, 2001,
FERC issued a license to Central Vermont Public Service Corporation (CVPSC) for a period of 30
years. The existing license terminates on August 1, 2031. On September 13, 2012, FERC issued an
Order Approving Transfer of Licenses from CVPSC to GMP for the Project.?.

The Project’s current five-year Low Impact Hydropower Institute (LIHI) certification #98 expired on
February 6, 2017. In a letter dated December 16, 2016, LIHI extended the certification for the Project
through November 6, 2017. GMP submitted an application for recertification of the Project in July of
2017. On October 5, 2017, LIHI notified GMP that the first stage recertification review for the Project
was complete. Given that the review was processed under the new, 2nd Edition LIHI Certification
Handbook, the need for a Stage Il review was necessary.

On November 3, 2017, LIHI extended the certification for the Project through March 31, 2018. The
current term was extended again to September 30, 2018 to allow sufficient time for agency review of
operations data, and finalization of the review. In early June of 2018, GMP submitted its Stage Il
Recertification Application.®> GMP’s contact is Mr. John Greenan*. LIHI assigned Mr. Gary Franc® to
perform the Stage Il Recertification review.

2 OTTER CREEK BASIN

The Project is located in the towns of Weybridge and New Haven, Vermont (latitude 44.0665, longitude
-73.2162) and is situated at river mile (RM) 19.5 on Otter Creek at the head of a rock-walled gorge where
the creek cascades around a small island. Otter Creek flows in a northwesterly direction and drains into
Lake Champlain. Lake Champlain is a natural freshwater lake mainly within the borders of the United
States between the states of New York and Vermont but partially situated across the Canada—U.S. border,
in the Canadian province of Quebec. Lake Champlain drains northward through the 106-mile-long
Richelieu River into the St. Lawrence River at Sorel-Tracy, Quebec. (See Figure 1).

http://elibrary.ferc.gov/IDMWS/search/intermediate.asp?link_file=yes&doclist=1854619

2 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?filelD=13064046

3 LIHI Application Contact - Andy Qua and Katie Sellers, Kleinschmidt Associates, Phone 207-416-1246; 207-416-1218, Email Address
Andrew.Qua@KleinschmidtGroup.com, Katie.Sellers@KleinschmidtGroup.com, Address - P.O. Box 650, Pittsfield, Maine 04967.

4 John Greenan, Environmental Engineer, GMP — 802-770-3213 - John.Greenan@greenmountainpower.com - 2152 Post Road, Rutland, Vermont 05701
5 Gary Franc —315.715.1556 — franclogic@verizon.net
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Figure 1 - Location Map Figure 2 - Otter Creek Dams

There are seven dams upstream of the Project, five of which include power generation and one dam
downstream on Otter Creek (See Figure 2). Upstream dams with power include:

e Huntington Falls Development, part of the Otter Creek Hydroelectric Project - FERC No. 2558
(OCHP) owned by GMP at RM 21.0;
Center Rutland Project (FERC No. 2445) owned by GMP is located at RM 71;
Proctor Development, part of the OCHP is located at RM 64.2;
Middlebury Lower Hydroelectric Project (FERC No. 2737) owned by GMP is located at RM
24.7, LIHI #99, and,;
Beldens Development, part of the OCHP is located at RM 23.0.

Non-power upstream facilities are the Ripley Mills Dam at RM 72.0 and the Emerald Lake Dam located
at RM 100. The Vergennes Hydroelectric Project (FERC No. 2674) is the only downstream dam located
at RM 7.4.
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3 REGULATORY SUMMARY

On August 1, 2001, FERC issued a license to CVPSC for a period of 30 years®. On September 13, 2012,
FERC issued an Order Approving Transfer of Licenses from CVPSC to GMP for the Project.’.

3.1 Summary of Project Compliance

Chronologically, the following Project compliance activities related to LIHI criteria have occurred
during the previous LIHI certification period:

On July 28, 2012, CVPSC and GMP filed a joint application to FERC for approval to transfer
licenses for thirteen hydroelectric projects from CVPS to GMP, including the Project. On
September 13, 2012, FERC issued an Order approving the transfer of the Project license to
GMP8, On November 9, 2012, GMP submitted its acknowledgement of acceptance of the
FERC’s September 13, 2012 Order®.

On December 31, 2013, GMP submitted the Annual HPMP Report for the Project™®.

On February 24, 2014, GMP submitted the bypass minimum flow verification study®*.

On May 5, 2014, FERC acknowledged that the minimum flow verification study met the filing
requirements set forth by the August 7, 2008 Order*?,

On August 01, 2014, GMP submitted the Annual HPMP Report for the Project®2.

On December 8, 2014, GMP filed the Dam Safety Inspection Report by NYSDEC for the Project
for the period May 15, 2012 to October 29, 2014. The dams, intake structure, powerhouse and
downstream diversion structure were inspected.

On April 1, 2015, GMP filed the Form 80 for the Weybridge Project*.

On August 18, 2015, FERC filed the July 9, 2015 Environmental Inspection Report conducted
to observe Project recreational facilities, public safety signage and devices and compliance with
the environmental license requirements. There were no items of non-compliance identified
during the inspection.

On September 18, 2015, GMP responded to the Environmental Inspection Report. GMP
confirmed that they had regraded the recreation area access road, repaired the picnic tables and
replaced tables that were identified as too warped*®.

On July 29, 2016, GMP submitted the Annual HPMP Report for the Project™®.

On August 1, 2017, GMP submitted the Annual HPMP Report for the Project?’.

On August 1, 2018, GMP submitted the Annual HPMP Report for the Project®®,

Shttp://elibrary.ferc.gov/IDMWS/search/intermediate.asp?link file=yes&doclist=1854619

7 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?filelD=13064046
8 http://elibrary.ferc.gov/IDMWS/common/OpenNat.asp?fileID=13064046

° http://elibrary.ferc.gov/IDMWS/common/opennat.asp?fileID=13106693

10 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?filelD=13385163

1 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?fileID=13469087

12 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?fileID=13536509

13 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?fileID=13606881

14 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?fileID=13826474

15 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?filelD=13990601

16 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?filelD=14319721

7 https://elibrary.ferc.gov/idmws/common/opennat.asp?filelD=14650722

18 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14990207
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* OnOctober 12,2018, FERC issued a facility inspection report, recommending (as related to LIHI
criteria) continued inspection and maintenance procedures related to vegetation management and
monitoring of shoreline erosion at a location downstream of the dam?®.

* On December 28, 2018, GMP filed a request for a one-year extension of time to complete the
low flow verification study under license article 402 that was scheduled for 2018 (conducted on
a five-year interval, last conducted in 2013) as a result of persistent high river flows in 2018. On
February 8, 2019 FERC granted an extension to September 30, 2019 with the study report to be
filed by November 30, 20192,

3.2 Compliance Issues

My review of the FERC docket for the prior LIHI certification period, found no article deviations or
excursions. GMP proactively complied with all licensing requirements, subject to the extension request
noted above.

4 PROJECT DESCRIPTION

The Hortonia Power Company originally constructed the hydroelectric generating station at Weybridge
in 1922. The Project’s west timber crib dam was replaced by a concrete dam in 1944-1945. In 1950-
1951, the west dam was raised and the east timber crib dam was replaced by a concrete dam.
Additionally, a second powerhouse was constructed and the original powerhouse retired.

The Project impounds 62 acres at 174.3 feet mean sea level (FTMSL) and 51 acres at 172.3 FTMSL,
extends 1.5 miles upstream and has a gross capacity of 600 acre-feet (ACFT) and a useable storage
capacity of 115 ACFT.

The concrete gravity dam is 30 feet high with an overall dam length of 302.6 feet and a crest elevation
of 168.3 FTMSL. Both dam sections have flashboard systems that effectively raise the dam crest to
elevation 174.3 FTMSL. The applicant estimates the impoundment level would raise to approximately
180.0 FTMSL under the 100-year flood of 13,675 CFS.

The west spillway section is 150 feet long and is topped with a six-foot-high hinged pneumatic steel
flashboard, abutted by a tainter gate 20-foot-wide by 10-foot-high. (Figure 3). Downstream of the west
spillway is a diversion wall at the south end of Rock Island to better apportion flows between the
downstream west and east bypassed channels.

19 https://elibrary.ferc.gov/idmws/common/opennat.asp?filelD=15069396
2 https://elibrary.ferc.gov/idmws/common/opennat.asp?filelD=15159176
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Figure 3 - West Spillway Section — Looking Upstream

The east spillway is 116 feet long topped with a pneumatic rubber bladder with the powerhouse attached
to the right side of the spillway. (See Figure 4).

Figure 4 -East Spillway Section and Powerhouse — Looking Upstream
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The powerhouse contains a single vertical Kaplan turbine generator with an installed capacity of 3.0
MW and an intake containing steel trashracks with 3-inch clear spacing. The turbine’s minimum
hydraulic capacity is 450 cubic feet per second (CFS), while the maximum hydraulic capacity is 1,600
CFS.

Flow (%) |Flow (cfs) Head Turbine Efficiency Gen Efficiency Unit Efficiency Trendline Check
400 27 82% 96% 79% 79%
600 27 88% 97% 85% 85%
800 27 91% 97% 88% 88%
1000 27 92% 97% 89% 89%
1200 27 92% 97% 89% 89%
1400 27 91% 97% 88% 88%
1600 27 87% 97% 84% 84%

Estimated Efficiency Curve
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Estimated Efficiency
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Figure 5 - Kaplan Turbine Curve

The base of the dam is approximately at elevation 138.3 FTMSL. The applicant states the tailwater
elevation is 143.3 FTMSL, about 5 feet above the dam base. No information is directly provided to
determine the corresponding tailwater flow at this tailwater elevation. However, a review of the Project’s
October 2016 through September 2017 Operation Data, submitted to the Vermont Department of
Environmental Conservation (VDEC) on June 5, 2018, indicates the tailwater elevation is unchanging at
an elevation of 148.15 FTMSL. Based on my review, the 143.3 FTMSL occurs when not operating the
powerhouse and the 148.15 FTMSL occurs when discharging at the efficient hydraulic flow of 1,100
CFS (See Figure 5).
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Generator leads and transformers connect the Project to the interconnected transmission/distribution
system at the Project switchyard about 100 feet from the powerhouse.

As stated in the application, the 3.0 megawatts (MW) produces an Average Annual Generation (AAG)
estimated at 13,846 megawatt-hours (MWh). This corresponds to an annual plant factor of 52.7%.

Throughout the year, when the Project is generating, a minimum flow of 125 CFS is released into the
bypassed reach through the bypass gate located on the west spillway. When not generating, a total
conservation flow of 250 CFS is maintained in the bypassed reach using the west spillway gate. If
notified by the VDEC that walleye have been introduced into this reach of the Otter Creek, GMP raises
the minimum flow to 250 CFS when generating during April and May to accommodate for walleye
spawning.

The diversion structure, located downstream of the dam and situated between the downstream end of
Rock Island and the upstream end of Wyman Island (See Figure 6), allows GMP to properly channel
flows east and west around Wyman Island. GMP ensures a 125 CFS flow is met within the east channel
and 100 CFS flow is met within the west channel when the 250 CFS conservation flow is being released.

Figure 6- Downstream Diversion Dam

For net inflows in excess of 1,600 CFS, the turbine is run at full capacity and excess flow is passed over
the spillways. The Project is allowed to operate as a daily pulsing facility during normal and low flow
conditions with drawdowns up to 2 feet.

From April 1 through June 14, the Project is primarily operated in a run-of-river (ROR) mode. During
this period, the impoundment is maintained three inches below the flashboard crest of 174.3 FTMSL,
given that the available inflow is above 575 CFS?! (See Figure 7) and unless the flashboard section needs

21 Based on a flow duration analysis, 575 CFS, which represents the sum of the minimum flow of 125 CFS and the minimum allowable turbine flow of 450
CFS, is exceeded approximately 96 percent of the time from April 1 through Jun 14. Also, if walleye are introduced into Otter Creek, the minimum flow is
raised to 250 CFS in April and May, requiring an inflow of at least 700 CFS to allow for ROR operation. Based on April and May flow duration curves, ROR
operation occurs 99 and 90 percent of the time, respectively, if walleye are present.
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to be manually tripped, in which case the impoundment level is reestablished within 24 hours of the river
stabilizing. During the remainder of the year the impoundment is limited to a 2.0 feet drawdown below
the flashboard crest, unless necessary for dam maintenance or operator safety, or due to a non-power
emergency beyond the control of GMP.

The drainage area of Otter Creek upstream of the Project is approximately 756 square miles (SQMI).
The average annual flow (AAF) at the Project for a ten-year period (L0YR) including calendar years
2007 through 2016 is 1,468 CFS or about 1.94 CFS per SQMI.

Flow data for the Project is estimated using two USGS gages located upstream of the Project:

e USGS Gage 04282500 — Otter Creek at Middlebury, VT (G1) which measures Otter Creek flow
for an upstream drainage area of 628.0 SQMI. G1’s AAF for 10YR is 1,229.3 CFS or 1.96 CFS
per SQMI, and,

e USGS Gage 04282525 — New Haven River at Brooksville, Near Middlebury, VT (G2) which
measures New Haven River flow for an upstream drainage area of 115.0 SQMI. G2’s AAF for
10YR is 234.3 CFS or 2.04 CFS per SQMI

The drainage area of Otter Creek just above its confluence with New Haven River is 636.1 SQMI. Flow
at G1 is prorated to this location by multiplying by a factor of (636.1/ 628.0)° or 1.01%2,

The drainage area of the New Haven River at its confluence with Otter Creek is 116.4 SQMI. The
application indicates that no flow adjustment is made from the recorded flow at G2. The adjusted G1
flow and the G2 flow are added together to represent the Otter Creek just below the confluence of the

(1.013*OTTER CREEK AT MIDDLEBURY, VT (4282500) + 1.003*"NEW HAVEN RIVER @ BROOKSVILLE, NR MIDDLEBURY,
VT (4282525))
MAR 01, 1990 - JUN 17, 2018
USING RECORD FROM MAR 01,1990 TO JUN 17,2018
FOR PARAMETER 00060_00003 | AVERAGE DISCHARGE, CFS |- JUN 2
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Figure 7 - April 1 through Jun 14 Available Inflow

22 The exponent of 0.80 is used as a means of accounting for reduced runoff per SQMI as the size of the drainage area increases. No information was supplied
as to how 0.80 was determined. However, given that the drainage area ratio is relatively close to 1.0, the use of the exponent has a minor effect.
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New Haven River with Otter Creek. The drainage area at this location is 752.5 SQMI. Finally, the inflow
for the Project is estimated by multiplying the added flows using a factor of (755.8/752.5)%%° or 1.003.

During the prior LIHI certification no major equipment upgrades occurred and no major operational
changes occurred at the Project. Due to deterioration of the wooden sluice gate, GMP received approval
from the VDEC for an emergency in-kind replacement with a steel sluice gate. The sluice gate
replacement occurred at the end of October 2016. GMP states that no major facility upgrades are planned
in the near future.

5 ZONES OF EFFECT (ZOEs)

The applicant has defined three ZOEs for the Project defined from upstream to downstream on the Otter
Creek as depicted in Figures 8 and 9:

1. Impoundment - RM 21.0 (Huntington Falls Dam) to RM 19.5 (Project Dam)
2. Bypass Reach - RM 19.5 (Project Dam) to RM 19.8 (downstream end of Rock Island);
3. Downstream - RM 19.5 (downstream end of Project powerhouse) to RM 7.4 (Vergennes Dam).

Figure 8- ZOEs



Figure 9 - ZOEs Continued

6 LIHI RE-CERTIFICATION PROCESS

On October 5, 2017, LIHI notified GMP that the first stage recertification review for the Project was
complete. Given that the review was processed under the new, second Edition LIHI Certification
Handbook, the need for a Stage Il review was necessary. Public comment on this revised application
terminated on December 26, 2017. No public comments were received.

As part of my review, a FERC e-library search was conducted to verify claims in the Recertification
Application. My review concentrated on the period from the start of the previous LIHI certification,
February 6, 2012 through the latest entry in February 2019, for FERC docket numbers P-2731.

Additionally, on June 15, 2018, this reviewer emailed the agencies listed in the Project’s LIHI
application: (VDEC)?3, Vermont Fish and Wildlife Department (VFWD)?*, Vermont Department of
Historical Preservation (VDHP)? and the US Fish and Wildlife Service (USFWS)?.

23 VDEC - Jeff Crocker, Streamflow Protection Coordinator - 802-490-6151 - jeff.crocker@vermont.gov; Eric Davis, River Ecologist - 802-490-6180 -
eric.davis@vermont.gov

24\VFWD - Bob Popp, Department Botanist - 802-476-0127 - bob.popp@vermont.gov; Lee Simard, Fisheries Biologist - 802-622-4017 -
lee.simard@vermont.gov; Tim Appleton - 802-476-0198 - Tim.Appleton@vermont.gov

25 VDHP - Scott Dillon, Survey Archaeologist - 802-272-7358 - Scott.Dillon@vermont.gov

26 USFWS -Melissa Grader, Federal Activities - 413-548-8002 -Melissa Grader@fws.gov; Brett Towler, Hydraulic Engineer - 413-253-8727 -

Brett Towler@fws.gov
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In my email | stated, “I am the LIHI reviewer tasked with determining whether Green Mountain Power
(GMP)’s Weybridge Hydroelectric Project (FERC No. 2731) should be LIHI recertified. | am emailing
you today because you have been identified in the application by the owner as resource agency contacts
familiar with the project. | would appreciate your perspective regarding the project’s proposed
operation with regard to satisfying its environmental obligations (FERC articles, MOUs, etc.). Without
your input my review can only be based on the documents found in the application and FERC docket.
Thank you for your time in this matter. The LIHI application can be found at this web address —
https://lowimpacthydro.org/lihi-certificate-98-weybridge-hydroelectric-project-weybridge-and-new-
haven-vermont/”.

Agency responses follow:

e VDEC-0nJune 18, 2018, I received an email from Eric Davis stating, ... the Agency conducted
a preliminary review of the potential impacts of the Weybridge project last year when the
applicant was developing their application. As part of that review, we asked for operating
records to ensure the project is operating in compliance with its certification conditions and not
impacting threatened and endangered species. We have just received this information rather
recently ... 1’d like to be able to review the operations data in time for you to incorporate any
feedback into your recommendation ...”

e VDEC - On February 26, 2019, I received an email from Eric Davis stating, *““the Agency of
Natural Resources has been reviewing the pending LIHI application for the Weybridge
Hydroelectric Project to be certified as low impact. Prior to submitting its LIHI application,
the applicant via Kleinschmidt Group engaged Agency staff. Subsequent to its application,
Kleinschmidt provided one year of operations data to confirm compliance with water quality
certification (WQC) conditions. Further, Kleinschmidt provided rating curves for the minimum
flow gate to provide additional context to the operations data. The Agency has completed its
review and supports certification of the facility as low impact.”

7 RE-CERTIFICATION REVIEW

This section contains my Stage Il recertification review of the Project with regard to LIHI’s certification
criteria.

7.1 LIHI Criterion A-Flows
The development satisfies the “LIHI flows criterion” in all ZOEs by meeting alternative standard A-2?%".
In accordance with License Article 401, throughout the year when the Project is generating, a minimum

flow of 125 CFS is released into the bypassed reach through the bypass gate located on the west spillway.
When not generating, a total conservation flow of 250 CFS is maintained in the bypassed reach using

27 Agency recommendations - Identify the proceeding and source, date, and specifics of the agency recommendation. Explain the scientific or technical
basis for the agency recommendation, including methods and data used. Explain how the recommendation relates to agency management goals and
objectives for fish and wildlife. Explain how the recommendation provides fish and wildlife protection, mitigation and enhancement.
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the west spillway gate. If notified by the VDEC that walleye have been introduced into this reach of the
Otter Creek, GMP raises the minimum flow to 250 CFS when generating during April and May to
accommodate for walleye spawning.

Per the August 7, 2008, FERC Order Amending Minimum Flow Under Articles 401 and 402
(FOAMF)%, GMP ensures a 125 CFS flow is met within the east channel and 100 CFS flow is met
within the west channel when the 250 CFS conservation flow is being released, by use of the diversion
structure located downstream of the dam and situated between the downstream end of Rock Island and
the upstream end of Wyman Island. The diversion structure includes a control weir with stop log slots at
the diversion structure's downstream end. A 15-foot-wide by 3.5-foot-high notch in the control weir
passes water from the pool formed by the control weir and the diversion structure downstream into the
west channel around Wyman Island.

In 2013, GMP contracted with Multiple Resource Management, Inc. (MRM) to conduct a flow
verification study in the Wyman Island west channel. Field measurements were taken on October 16,
2013. Discharge measured at USGS Gage 04282500 on the Otter Creek at Middlebury, VT was
approximately 340 CFS. Flow measured in the west channel was calculated to be 95.4 CFS, slightly
lower than the 100 CFS target. On May 5, 2014, a Bypass Minimum Flow Report (BMFR) pursuant to
the FOAMF was filed with FERC?°. On May 5, 2014%, FERC acknowledged that the BMFR met the
requirements of the FOAMF and did not request additional information. The next BMFR is due April
30, 20109.

For net inflows in excess of 1,600 CFS, the turbine is run at full capacity and excess flow is passed over
the spillways. License Article 403 allows the Project to operate in a daily pulsing mode during normal
and low flow conditions where impoundment drawdowns are limited up to 2 feet.

From April 1 to June 15, the Project is primarily operated in a ROR mode3!. During this period, the
impoundment is maintained three inches below the flashboard crest of 174.3 FTMSL, unless the
flashboard section needs to be manually tripped, in which case the impoundment level is reestablished
within 24 hours of the river stabilizing. During the remainder of the year the impoundment is limited to
a 2.0 feet drawdown below the flashboard crest, unless necessary for dam maintenance or operator safety,
or due to a non-power emergency beyond the control of GMP.

License Article 403 is derived from a VDEC letter dated May 25, 199932 and a USFWS letter dated May
24,1999, The USFWS letter recommended the following:
e Provide a minimum flow in the bypass reach of 125 CFS when the unit is operating. This will
be increased to 250 CFS in April and May for walleye spawning once successfully introduced
to Otter Creek;

28 http://elibrary.ferc.gov/IDMWS/common/opennat.asp?filelD=11770877

2 http://elibrary.ferc.gov:1/idmws/file_list.asp?document id=14189118

30 http://elibrary.ferc.gov:1/idmws/file list.asp?document_id=14212762

31 Based on a flow duration analysis, 575 CFS, which represents the sum of the minimum flow of 125 CFS and the minimum allowable turbine flow of 450
CFS, is exceeded approximately 96 percent of the time from April 1 through Jun 14 (See Figure 6). Also, if walleye are introduced into Otter Creek, the
minimum flow is raised to 250 CFS in April and May, requiring an inflow of at least 700 CFS to allow for ROR operation. Based on April and May flow
duration curves, ROR operation occurs 99 and 90 percent of the time, respectively, if walleye are present.

32 http://elibrary.ferc.gov:0/idmws/file_list.asp?document_id=1950223

33 http://elibrary.ferc.gov:0/idmws/file_list.asp?document_id=1953093
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Provide a minimum flow of at least 250 CFS or inflow from the tainter gate at the top of the
bypass channel when the unit is not operating;

Construct a diversion structure in consultation with the VDEC and USFWS below the Project to
split the flow between channels on the east and west sides of Wyman Island,;

Limit peaking to a 4.5 to 1 ratio of maximum to minimum flow in a 24-hour period to minimize
impacts to fish habitat. Existing up-ramping and down-ramping procedures will continue to be
utilized.

Limit impoundment drawdowns to two feet, with the pond held stable from April 1 to June 15
of each year to provide for bass spawning. Annual drawdowns of greater than two feet expected
for maintenance are to be coordinated with the VDEC.

The VDEC letter:

Documented an instream flow study used to determine the habitat/flow relationship at a number
of the locations downstream of the Project including the bypass reach. Within the bypass reach,
habitat for walleye spawning and incubation peaked at about 300 CFS and decreased at higher
flows. A flow of 250 CFS provided nearly the same amount of habitat as at 450 CFS. Habitat
for adult rainbow trout was maximized at 175 CFS, but the habitat/flow curve was relatively flat
from 125-250 CFS. It was determined within the study and by agencies that a release of 250
CFS, or inflow, when the Project is not generating and 125 CFS during generation would provide
acceptable habitat conditions in the bypass reach;

Stated the management objective for the riverine reaches downstream of the dam is to provide
aquatic habitat conditions that support a diversity of species including fish, mussels and
invertebrates, and their life cycle requirements, similar to that which would exist without the
Project;

Flows within the bypass reach should enhance habitat for local riverine species including
rainbow trout.

VDEC impoundment evaluation is that drawdowns in excess of two feet will affect plant
communities and aquatic organisms that may utilize them. The agency’s management objective
for Otter Creek is the provision of high-quality aquatic habitat in the waters affected by the
Project. By limiting impoundment drawdowns to 2 feet during normal operations, wetlands and
other shoreline aquatic resources are still provided within healthy river flows. Additionally,
eliminating reservoir drawdowns from April 1 to June 15 enhances fish spawning opportunities
in the impoundment area.

My review of the FERC docket for the prior LIHI certification period, found no article deviations or
excursions and no requests for time extensions pertaining to flow issues or impoundment fluctuations.
GMP proactively complied with all licensing requirements. The only new issue dealt with the
requirement to file BMFRs. The next report is due on April 30, 2019.

Given that GMP abides with filing and recommendations of future BMFRs, it is my recommendation
that the Project is in compliance concerning ecological flow criteria.
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7.2 LIHI Criterion B-Water Quality

The application states that the development satisfies the “LIHI water quality criterion” in all ZOEs by
meeting alternative standard B-23*.

Otter Creek has been designated by the Vermont Water Resources Board (VWRB) as Class B waters.
The VWRB has also designated the reach from the upstream Proctor wastewater plant outfall to the
river’s mouth as warm-water fish habitat.

Class B reaches are managed to achieve and maintain a high level of quality compatible with certain
beneficial values and uses®. Values are high quality habitat for aquatic biota, fish and wildlife and water
quality that consistently exhibits good aesthetic value. Uses are public water supply with filtration and
disinfection, irrigation and other agricultural uses, swimming, and recreation.

On September 7, 2016, the VDEC issued, under Section 303(d) of the Federal Clean Water Act, a list®
of waters considered to be impaired based on water quality monitoring efforts. Otter Creek was listed as
“impaired” with specific portions of Otter Creek having different pollutants:

e Lower Otter Creek, below Vergennes Waste Water Treatment Facility for e. Coli (downstream

of Project);

e Otter Creek in vicinity of Rutland Waste Water Treatment Facility for e. Coli (upstream of
Project);

e Little Otter Creek RM 15.4 to RM 16.4 for agricultural nutrients and sediments (downstream of
Project);

e Lake Champlain (Ferrisburg) for elevated levels of PCBs in lake trout (downstream of Project).

In an email dated January 27, 2017, the VDEC concurred that Project operations continue to not be a
contributing cause to impairment in the river. Project operations data was additionally provided to VDEC
on June 5, 2018 for verification of Project WQC compliance. VDEC responded on June 27, 2018 and
confirmed that the Project is operating in accordance with the WQC. The Applicant provided additional
operations information to VDEC on December 28, 2018 and VDEC responded to LIHI on February 26,
2019 supporting LIHI recertification (See Appendix A, pages A-2 through A-6). The May 7, 2001
Project WQC is included in Appendix A, starting on page A-11.

My review of the FERC docket for the prior LIHI certification period, found no article deviations or
excursions and no requests for time extensions pertaining to WQC issues. GMP proactively complied
with all licensing requirements. No new issues have arisen. It is my recommendation that the Project is
in compliance concerning water quality criteria.

34 Agency recommendation - If facility is located on a Water Quality Limited river reach, provide an agency letter stating that the facility is not a cause of
such limitation. Provide a copy of the most recent Water Quality Certificate, including the date of issuance. Identify any other agency recommendations
related to water quality and explain their scientific or technical basis. Describe all compliance activities related to the water quality related agency
recommendations for the facility, including on-going monitoring, and how those are integrated into facility operations

35 http://dec.vermont.gov/sites/dec/files/documents/WSMD_WaterQualityStandards_2014.pdf
3%http://dec.vermont.govi/sites/dec/files/documents/WSMD_mapp_303d_Part A_ 2016 final_complete.pdf
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7.3 LIHI Criterion C-Upstream Fish Passage

The Project satisfies the “LIHI upstream fish passage criterion” in all ZOEs by meeting alternative
standard C-1%.

No natural populations of anadromous®® or catadromous®® fish are present within the Project’s reaches
of the Otter Creek. The VDEC manages the section of Otter Creek that extends from the Project upstream
to the Huntington Falls dam primarily as a warm-water fishery. The principle gamefish species found in
the Project impoundment are northern pike and smallmouth bass. Other gamefish that are present include
largemouth bass, brown trout and rainbow trout*®. Other species that occur upstream of the Project
include rock bass, bluegill, pumpkin seed, yellow perch, brown bullhead, white sucker, and fall fish.

The reach below the Project is managed as a mixed warm-water and cool-water fishery. Fish species
found downstream are similar to those occurring upstream, with the exception of mirror carp, which is
only found downstream of the dam. VDEC stocks landlocked Atlantic salmon and walleye downstream
of the Vergennes Project, the most downstream facility on Otter Creek. Walleye is a non-native species
specifically stocked for recreational angling.

There is no federal mandatory prescription for the passage of riverine fish upstream of the Project dam,
however License Article 405 reserves future FERC authority to order such upstream fishways if
prescribed by the Department of the Interior (DOI).

Historically, migratory fish from Lake Champlain ascended many of its tributaries to access spawning
waters. Landlocked Atlantic salmon are naturally occurring potamodromous* species that historically
existed within the Lake Champlain Basin. Natural populations of Atlantic salmon were extirpated from
Lake Champlain Basin approximately 150 years ago. Today landlocked Atlantic salmon are stocked in
the lower Otter Creek below the downstream Vergennes Project by the VDEC and USFWS.

Lake sturgeon in Vermont are classified as an endangered species. The extent to which lake sturgeon
enter Otter Creek from Lake Champlain and occur below the downstream Vergennes Project is unclear,
though, Otter Creek is classified as a historic spawning area for the species.

To meet the goals of the bi-state plan for the development of Lake Champlain’s salmonid fishery*?,
upstream and downstream passage provisions are being investigated at dams on certain Lake tributaries.
In Vermont, the Winooski River and the Lamoille River are included in this effort; however, this
initiative has not been extended to Otter Creek as the other tributaries present a better opportunity for
cold water fish spawning.

37 Not applicable - The facility does not create a barrier to upstream passage, or there are no migratory fish in the vicinity of the facility and the facility is
nor the cause of extirpation of such species if they had been present historically.

38 Migrates from salt water to fresh water to spawn.

3% Migrates from fresh water to salt water to spawn.

40 https://elibrary.ferc.gov/idmws/common/opennat.asp?filelD=8033634

41 Migrates within fresh water only.

42 Strategic Plan for Development of Salmonid Fisheries in Lake Champlain, NYS Department of Environmental Conservation, October 4, 1977.
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Throughout the prior LIHI certification period, GMP has not received notice from agencies of a need for
upstream passage. No new issues have arisen. It is my recommendation that the Project is in compliance
concerning upstream fish passage criteria.

7.4 LIHI Criterion D-Downstream Fish Passage

The Project satisfies the “LIHI downstream fish passage criterion” in all ZOEs by meeting alternative
standard D-1%

No downstream passage requirements have been identified for migratory or riverine species. Existing
riverine species appear to be abundant upstream and downstream of the Project®.

As stated in section 7.3, the VDEC manages the section of Otter Creek that extends from the Project
upstream to the Huntington Falls dam primarily as a warm-water fishery. The principle gamefish species
found in the Project impoundment are northern pike and smallmouth bass. Other gamefish that are
present include largemouth bass, brown trout and rainbow trout. Other species that occur upstream of
the Project include rock bass, bluegill, pumpkin seed, yellow perch, brown bullhead, white sucker, and
fall fish. The reach below the Project is managed as a mixed warm-water and cool-water fishery. Fish
species found downstream are similar to those occurring upstream supporting the applicant’s statement
that no barriers to downstream passage exist. In the 2013 FERC Environmental Assessment for the
upstream Otter Creek Project (FERC No. 2558), approximately 25 fish species are known to occur in
Otter Creek™.

Downstream fish dispersal is facilitated by the Project’s spillway, tainter gate, or turbine which
additionally requires passage through steel trashracks with 3-inch clear spacing. Fish passage is also
allowed over the downstream diversion structure and through the flow control weir. The WQC requires
that GMP consult with the VDFW prior to replacement of Project trashracks. Such consultation will
concentrate on the need, if any, in reducing fish entrainment at the trashracks.

Finally, license article 405 reserves future FERC authority to order downstream fishways if prescribed
by the DOI.

Throughout the prior LIHI certification period, GMP has not received notice from agencies of a need for
downstream passage. No new issues have arisen. It is my recommendation that the Project is in
compliance concerning downstream fish passages criteria.

43 Not applicable - Explain why the facility does not impose a barrier to downstream fish passage in the designated zone, considering both physical
obstruction and increased mortality relative to natural downstream movement. For riverine fish populations that are known to move downstream, explain
why the facility does not contribute adversely to the sustainability of these populations or to their access to habitat necessary for successful completion
of their life cycles. Document available fish distribution data and the lack of migratory fish species in the vicinity. If migratory fish species have been
extirpated from the area, explain why the facility is or was not the cause of this.

4 https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=8033634

4 https://elibrary-backup.ferc.gov/idmws/common/opennat.asp?filelD=13315251
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7.5 LIHI Criterion E-Watershed Protection

The Watershed Protection criterion is designed to ensure that sufficient action has been taken to protect,
mitigate and enhance environmental conditions in the watershed. The applicant states that the
development satisfies the “LIHI Watershed Protection criterion” in all ZOEs by meeting alternative
standard E-14°.

There are no requirements for a buffer zone, shoreline management plan or similar protection
requirements for the Project. Land cover units with non-significant ecological value identified within the
vicinity of the Project can be found in Table 1%

The Impoundment ZOE shoreline is primarily bordered by forested upland areas and pasture/hay areas.
Closer to the dam and bypass reach, the shoreline is more open with low intensity housing nearby.
Throughout the Downstream ZOE, the shoreline primarily contains pasture/hay and crop lands and high
intensity development near the town of VVergennes.

An erosion study was completed by Knight Consulting Services (KCS) in 1997, including both the
Project impoundment and the downstream reaches to the Lemon Fair River in Vermont. For the
downstream reach, the observer concluded that, although there are some banks experiencing severe
erosion, Project operation is not a significant influence. In reaching that conclusion, the observer noted
that peaking to total plant capacity (1,600 CFS) rarely occurs®®. The observer concluded that the
impoundment shoreline erosion was relatively minor compared to downstream erosion and that the
predominant factors are related to natural high flows and perhaps ice action, but not operational cycling
of the impoundment*°.

Table 1 - Project Area Land Cover As Classified By The National Land Cover Database 2011

Classification | Description

11 Open Water- areas of open water, generally with less than 25% cover of vegetation or soil
Developed, Open Space- areas with a mixture of some constructed materials, but mostly vegetation
in the form of lawn grasses. Impervious surfaces account for less than 20% of total cover. These
areas most commonly include large-lot single-family housing units, parks, golf courses, and
vegetation planted in developed settings for recreation, erosion control, or aesthetic purposes.
Developed, Low Intensity- areas with a mixture of constructed materials and vegetation.
22 Impervious surfaces account for 20% to 49% percent of total cover. These areas most commonly
include single-family housing units.
Developed, Medium Intensity -areas with a mixture of constructed materials and vegetation.
23 Impervious surfaces account for 50% to 79% of the total cover. These areas most commonly
include single-family housing units.
Developed High Intensity-highly developed areas where people reside or work in high numbers.
24 Examples include apartment complexes, row houses and commercial/industrial. Impervious
surfaces account for 80% to 100% of the total cover.

21

46 Not applicable - If there are no lands with significant ecological value associated with the facility, document and justify. Document that there have been
no Shoreline Management Plans or similar protection requirements for the facility.

47 Source - National Land Cover Database 2011 - https://www.mrlc.gov/nlcd11 leg.php

48 peaking typically operates the turbine at its efficient flow setting of 1,100 CFS.

49 Weybridge Project — Application for New License from Major Project (5 MW or Less), May 1998, vol. Ill, Appendix B, Erosion Study Report, October
30, 1997.
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Table 1 - Project Area Land Cover As Classified By The National Land Cover Database 2011

Classification | Description

Deciduous Forest- areas dominated by trees generally greater than 5 meters tall, and greater than
41 20% of total vegetation cover. More than 75% of the tree species shed foliage simultaneously in
response to seasonal change.

Evergreen Forest- areas dominated by trees generally greater than 5 meters tall, and greater than
42 20% of total vegetation cover. More than 75% of the tree species maintain their leaves all year.
Canopy is never without green foliage.

Mixed Forest- areas dominated by trees generally greater than 5 meters tall, and greater than 20%

43 of total vegetation cover. Neither deciduous nor evergreen species are greater than 75% of total tree
cover.
Shrub/Scrub- areas dominated by shrubs; less than 5 meters tall with shrub canopy typically greater
52 than 20% of total vegetation. This class includes true shrubs, young trees in an early successional

stage or trees stunted from environmental conditions.

Pasture/Hay-areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or
81 the production of seed or hay crops, typically on a perennial cycle. Pasture/hay vegetation accounts
for greater than 20% of total vegetation.

Woody Wetlands- areas where forest or shrub land vegetation accounts for greater than 20% of

%0 vegetative cover and the soil or substrate is periodically saturated with or covered with water.
Emergent Herbaceous Wetlands- Areas where perennial herbaceous vegetation accounts for greater
95 than 80% of vegetative cover and the soil or substrate is periodically saturated with or covered with

water.

Throughout the prior LIHI certification period, no new issues have arisen. It is my recommendation that
the Project is in compliance concerning shoreline and watershed protection criteria.

7.6 LIHI Criterion F-Threatened and Endangered Species

The Threatened and Endangered Species Protection Criterion is designed to ensure that the facility does
not negatively impact state or federal threatened or endangered species.

The applicant states that the development satisfies the “LIHI Threatened and Endangered Species
Protection criterion” in all ZOEs by meeting alternative standard F-2%°.

A U.S. Fish and Wildlife Service Information for Planning and Conservation (IPaC) Trust Resources
report was generated on January 17, 2017 for the Project impoundment ZOE.

The IPaC report identified one federally endangered bat species, the Indiana Bat (Myotis sodalist), and
one federally threatened species, the Northern Long-eared Bat (Myotis septentrionalis) that may occur
within the Project area. Both bat species are additionally listed as endangered with the VFWD Natural
Heritage Inventory (VNHI), which is a species list covering state-threatened or state-endangered animals
in Vermont according to Vermont’s Endangered Species Law (10 V.S.A. Chap. 123).5! Given no critical
habitat has been identified in the area and the transient nature of the identified species, continued Project
operations are not expected to impact these species.

%0 Finding of No Negative Effects — Need to identify all listed species in the facility area based on current data and provide documentation of a finding of
no negative effect of the facility on any listed species in the area from an appropriate natural resource management agency.
51 http://vtfishandwildlife.hosted.civiclive.com/common/pages/DisplayFile.aspx?itemld=268519
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The VNHI additionally identified 14 migratory birds that may occur within the Project area. All of the
bird species listed are considered birds of federal “conservation concern.” The following bird species
may be found within the Project area: American Bittern (Botaurus lentiginosus), Bald Eagle (Haliaeetus
leucocephalus), Black Tern (Chlidonias niger), Black-billed Cuckoo (Coccyzus erythropthalmus),
Blackcrowned Night-heron (Nyctic