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PART I. FACILITY DESCRIPTION

The Benton Falls hydroelectric project (FERC No. 5073) (“Benton Project” or “Project”) was first
certified by the Low Impact Hydro Institute in November 2010 and was recertified in 2015 to
expire in 2020 but a 1-year extension was granted to October 31, 2021. Benton Falls Associates
(BFA) submits this application to recertify the Project.

There have been no significant operations changes or significant equipment upgrades since the
last recertification in 2015.

The Benton Project in located in the Town of Benton Maine on the Sebasticook River which is a
tributary to the Kennebec River. The project is located 5.3 miles upstream of the confluence with
the Kennebec River. This facility includes two turbines that together have a peak generation
capacity of 4.468 MW.

Figure 1. Map showing location of Benton Falls



Figure 2. Aerial image of the Benton Falls project and surrounding area

See also Appendix 9 for plan of general project arrangement (marked CEIll not for public)



Figure 3. Zones of effect



Table 1 Facility Description Information

Item Information Requested Response (include references to
further details)

Name of the | Facility name (use FERC project name | Benton Falls Hydroelectric Project

Facility or other legal name)

Reason for
applying for
LIHI
Certification

1. To participate in state RPS program

2. and specify the state and the total
MW/MWh associated with that
participation (value and % of facility
total Mw/MWh).

3. To participate in voluntary REC
market (e.g., Green-e)

4. To satisfy a direct energy buyer’s
purchasing requirement

5. To satisfy the facility’s
corporate sustainability goals

6. For the facility’s corporate
marketing purposes

7. Other (describe)

own

MA II RPS Program, 100%

If applicable, amount of annual
generation (MWh and % of total
generation) for which RECs are
currently received or are expected to
be received upon LIHI Certification

14,963 MWh, 100%

Location

River name (USGS proper name)

Sebasticook River

Watershed name - Select region, click
on the area of interest until the 8-digit
HUC number appears. Then identify
watershed name and HUC-8 number
from the map at:
https://water.usgs.gov/wsc/map _inde
x.html

Lower Kennebec
HUC 08: 0103000310

and

county(ies),

Nearest town(s),
state(s) to dam

Benton, Kennebec, ME

River mile of dam above mouth

53

Geographic latitude of dam

44.580176

Geographic longitude of dam

-69.554631

Facility
Owner

Application contact names (Complete
the Contact Form in Section B-4 also):

Andrew Locke or Madeleine Mineau,
Essex Power Services, Inc.



https://water.usgs.gov/wsc/map_index.html
https://water.usgs.gov/wsc/map_index.html

Item Information Requested Response (include references to
further details)
Facility owner company and authorized | Benton Falls Hydro Associates,
owner representative name. Andrew Locke
For recertifications: If ownership has
changed since last certification,
provide the effective date of the
change.
FERC licensee company name (if | n/a
different from owner)
Regulatory FERC Project Number (e.g., P-xxxxx), | FERC Project No. P-5073
Status issuance and expiration dates, or date | Issued March 8™ 1984, Expires
of exemption 2/28/2034
FERC license type (major, minor, | Major
exemption) or special classification
(e.g., "qualified conduit", “non-
jurisdictional”)
Water Quality Certificate identifier, | Issued September 29t, 1983 by State
issuance date, and issuing agency | of Maine Department of
name. Include information on | Environmental Protection
amendments.
Hyperlinks to key electronic records on | FERC License:
FERC e-library website or other publicly
accessible data repositories https://elibrary.ferc.gov/elLibrary/doci
nfo?document_id=473836
Powerhouse | Date of initial operation (past or future | 1984

for pre-operational applications)

Total installed capacity (MW)

For recertifications: Indicate if
installed capacity has changed since
last certification

433 MW - No change since last
certification

Average annual generation (MWh) and
period of record used

For recertifications: Indicate if average
annual generation has changed since
last certification

14,963 MWh 1994-2020

Mode of operation
peaking, pulsing,
diversion, etc.)
For recertifications: Indicate if mode
of operation has changed since last
certification

(run-of-river,
seasonal storage,

Run-of-river




Item Information Requested Response (include references to
further details)
Number, type, and size of | Two horizontal kpalan turbines, rated
turbine/generators, including | total 4.468 MW (3.718MW+0.750MW)
maximum and minimum hydraulic | 4.16 kV Generator
capacity and maximum and minimum | Total max hydraulic capacity 2,115 cfs
output of each turbine and generator | and Min 50 cfs
unit Max output 4.468 MW
Min Output 75kW
Trashrack clear spacing (inches) for | Unit 1: 3 inch with a seasonal overlay of
each trashrack 1 inch spacing used Sept 1 to Nov 30.
Unit 2: 1 inch
Approach water velocity (ft/s) at each | Unknown
intake if known
Dates and types of major equipment | N/A no significant upgrades, repairs
upgrades only since last certification
For recertifications: Indicate only
those since last certification
Dates, purpose, and type of any recent | None since last certification
operational changes
For recertifications: Indicate only
those since last certification
Plans, authorization, and regulatory | N/A
activities for any facility upgrades or
license or exemption amendments
Dam or | Date of original dam or diversion | The current dam was completed in
Diversion construction and description and dates | 1984. It is on the same site as a

of subsequent dam or diversion

structure modifications

previous dam that was destroyed by
flooding in 1936. It is unknown to us
when that previous dam was built.

Dam or diversion structure length,
height including separately the height
of any flashboards, inflatable dams,
etc. and describe seasonal operation of
flashboards and the like

500-foot long, 27-foot high concrete
gravity dam with a 300-foot long integral
uncontrolled spillway topped by 4-foot
high flashboards

Spillway maximum hydraulic capacity

Unknown

Length and type of each penstock and
water conveyance structure between
the impoundment and powerhouse

n/a

Designated facility purposes (e.g.,
power, navigation, flood control, water

supply, etc.)

Power supply




Item Information Requested Response (include references to
further details)
Conduit Date of conduit construction and | n/a
Facilities primary purpose of conduit
Only
Source water n/a
Receiving water and location of | n/a
discharge
Impoundme | Authorized maximum and minimum | Normal pond elevation is maintained
nt and | impoundment water surface | at 85 ft
Watershed elevations No change
For recertifications: Indicate if these
values have changed since last
certification
Normal operating elevations and | Normal pond elevation is maintained

normal fluctuation range

For recertifications: Indicate if these
values have changed since last
certification

at 85 ft
Operated as instantaneous run-of-river
No change

Gross storage volume and surface area

at full pool
For recertifications: Indicate if these
values have changed since last

certification

Gross storage volume: 953 acre feet
Surface Area: 83 acres
No change

Usable storage volume and surface
area
For recertifications: Indicate if these

None, operated as instantaneous run-
of-river but original license stated that
the usable storage volume was 310

values have changed since last | acrefeet

certification

Describe requirements related to | According to 1988 license amendment
impoundment inflow and outflow, | the Benton project is operated in

elevation restrictions (e.g., fluctuation
limits, seasonality) up/down ramping
and refill rate restrictions.

instantaneous  run-of-river  mode
where project so that outflow at the
project approximately equals inflow to
the reservoir and any fluctuations of
the reservoir surface elevation are
minimized.
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Item Information Requested Response (include references to
further details)
Upstream dams by name, ownership | ¢ The upstream dam on the
and river mile. If FERC licensed or Sebasticook is the Burnham dam in
exempt, please provide FERC Project Pittsfield, ME located
number of these dams. Indicate which approximately 16.5 miles upstream
upstream dams have downstream fish of Benton Falls. The Burnham
passage. project has both upstream and
downstream fish passage and is
owned by KEI Power management
(FERC No. 11472).
Downstream dams by name, | e There are no dams located
ownership, river mile and FERC downstream of Benton falls on the
number if FERC licensed or exempt. Sebsticook River or the Kennebec
Indicate which downstream dams have River.
upstream fish passage
Operating agreements with upstream | N/A
or downstream facilities that affect
water availability and facility operation
Area of land (acres) and area of water | 27 acres of land (according to original
(acres) inside FERC project boundary or | license application)
under facility control. Indicate | Approximately 84 acres of water
locations and acres of flowage rights
versus fee-owned property.
Hydrologic Average annual flow at the dam, and | 1,102 cfs
Setting period of record used 1930-2013 from nearest upstream

(now discontinued) USGS gage located
in Pittsfield ME 01049000

Average monthly flows and period of
record used

January 717
February 662
March 1,360
April 3,300
May 1,410
June 687
July 363
August 277
September | 438
October 566
November | 974
December | 1,080

Based on 1929-2013 record at USGS
gage 01049000
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Item Information Requested Response (include references to
further details)
Location and name of closest stream | The nearest upstream gaging station is
gaging stations above and below the | on the Sebasticook in Pittsfield ME
facility (01049000) but was discontinued in
2013. There is no gaging station
downstream on the Sebasticook, the
nearest downstream gaging station is
on the Kennebec River in N. Sydney
(01049265).
Watershed area at the dam (in square | 860 sg. miles
miles). Identify if this value is prorated
from gage locations and provide the
basis for proration calculation.
Other facility specific hydrologic | n/a
information
Designated | Number of zones of effect 3
Zones of | Type of waterbody (river, | Zone 1 —Impoundment
Effect impoundment, bypassed reach, etc.) Zone 2 —Tail race

Upstream and downstream locations
by river miles

Zone 1: RM 6.6 —RM 5.3
Zone 2: RM 5.3 —-RM 5.2

Delimiting structures or features

Dam, bypass reach, tailrace below
power house

Pre-Operational Facilities Only

Expected Date generation is expected to begin n/a
operational
date
Dam, Description of modifications made to a | n/a
diversion pre-existing conduit, dam or diversion
structure or | structure needed to accommodate
conduit facility generation. This includes
modification | installation of flashboards or raising
the flashboard height.
Date the modification is expected to be
completed
Change in | Description of any change in|n/a
water flow | impoundment levels, water flows or
regime operations required for new
generation

12




PART Il. STANDARDS MATRICES

Zone of Effects #1 — Impoundment

Alternative Standards Applied

Criterion 1 2 3 4 Plus

A | Ecological Flow Regimes X
B | Water Quality X
C | Upstream Fish Passage X

D | Downstream Fish Passage X
E | Watershed and Shoreline Protection X

F | Threatened and Endangered Species Protection X
G | Cultural and Historic Resources Protection X
H | Recreational Resources X

Zone of Effects #2 — Dam/Tailrace

Alternative Standards Applied

Criterion 1 2 3 4 Plus

A | Ecological Flow Regimes X
B | Water Quality X
C | Upstream Fish Passage X
D | Downstream Fish Passage X

E | Watershed and Shoreline Protection X

F | Threatened and Endangered Species Protection X
G | Cultural and Historic Resources Protection X
H | Recreational Resources X

PART Illl. SUPPORTING INFORMATION
I1I.A.1 Ecological Flows

Criterion A.2 — Agency Recommendation was selected for all three zones.
Zone of Effects #1 — Impoundment

A

2

Agency Recommendation (see Appendix A for definitions):

e Identify the proceeding and source, date, and specifics of the agency
recommendation applied (NOTE: there may be more than one; identify
and explain which is most environmentally protective).

* Explain the scientific or technical basis for the agency recommendation,
including methods and data used. This is required regardless of whether
the recommendation is or is not part of a Settlement Agreement.

e Explain how the recommendation relates to formal agency
management goals and objectives for fish and wildlife.

* Explain how the recommendation provides fish and wildlife protection,
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mitigation and enhancement (including in-stream flows, ramping and
peaking rate conditions, and seasonal and episodic instream flow
variations).

e Explain how flows are monitored for compliance.

Supporting Information:

In accordance with the 1988 license amendment (Appendix 2), the Benton Falls project is
operated in run-of-river mode. The project is operated in a manner to minimize fluctuations of
the surface elevation of the impoundment and discharge from the project approximates the
inflow to the reservoir. The license amendment agreed that operating the project in run-of-river
mode would protect fish and wildlife resources. Water surface elevation of the impoundment is
monitored using pressure transducer. The license amendment also states that the change to
run-of-river operations precludes the need for minimum flow requirement.

Zone of Effects #2 — Dam/tailrace

See Supporting Information in Zone of Effects #1 in Ecological Flows section above.

I11.B.1 Water Quality

Zone of Effects #1 - Impoundment

B

2

Agency Recommendation:

* Provide a copy of the most recent Water Quality Certificate and any
subsequent amendments, including the date(s) of issuance. If more than
10 years old, provide documentation that the certification terms and
conditions remain valid and in effect for the facility (e.g., a letter from the
agency).

e |dentify any other agency recommendations related to water quality
and explain their scientific or technical basis.

e Describe all compliance activities related to water quality and any
agency recommendations for the facility, including on-going monitoring,
and how those are integrated into facility operations.

Supporting Information:
In 1983 the Maine Department of Environmental Protection (DEP) issued a 401-water quality
certificate (Appendix 3) with a finding that the Benton Falls project did not negatively impact
water quality. The 401 water quality certificate was amended in 2005 to update fish passage
requirement (see Appendix 4).

As part of LIHI recertification in 2015, a condition to recertification was added requiring that the
Benton Falls project conduct water quality sampling in consultation with Maine DEP to verify that
the project does not cause or contribute to violations of Maine water quality standards. BFA hired
a consultant (“TRC”) to implement the MEDEP-approved water quality sampling plan that sought
to evaluate the role of Benton falls dam and impoundment in the nonattainment status of the
Sebasticook River. This testing included both upstream and downstream monitoring of dissolved
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oxygen concentrations using data sondes deployed during 7Q10 low flow conditions.
Additionally, biweekly vertical profile sampling and grab samples were collected from June
through October 2016. MEDEP was consulted regularly for input regarding sampling locations
and frequencies. TRC has completed their report summarizing the results of testing (see
Appendix 5), and their report includes a description of other point-source discharges in the
vicinity of the facility to provide context for the facility’s potential effects. TRC concluded that the
Benton Falls dam is not causing or contributing to state water quality standards. However, MDEP
was not satisfied with the data trends recorded by the downstream sonde and the way the
instrument was calibrated during deployment.

In 2017, BFA staff received approval from MDEP to perform a truncated version of the previous
sampling effort to provide additional context for MDEP’s evaluation. In July and August, BFA staff
performed monitoring of DO and temperature in the impoundment, tailrace and upstream of the
impoundment. This data was submitted to MDEP and in September 2017, MDEP provided a
statement as follows:

“..the impoundment did not stratify thermally during either generation or non-
generation, and that dissolved oxygen levels met the Class C water quality criteria, as
applies to the Sebasticook River at Benton Falls. The trophic state monitoring in 2016
showed no Secchi disk transparencies or chlorophyll-a concentrations that indicated an
algal bloom which would constitute non-attainment of the designated use of “recreation
in and on the water” in the Class C standards. Based on these monitoring results, the
Department finds that the project does not cause or contribute to non-attainment of the
State’s water quality standards”

Therefore the requirements of the LIHI recertification water quality condition were satisfied and
continues to meet the agency recommendations in regards to water quality.

Zone of Effects #2 — Dam/tailrace

See Supporting Information in Zone of Effects #1 in Ecological Flows section above.

I1I.C.1 Upstream Fish Passage
Zone of Effects #1 - Impoundment
C 1 Not Applicable / De Minimis Effect:
e Explain why the facility does not impose a barrier to upstream fish
passage in the designated zone.
e Document available fish distribution data and the lack of migratory
fish species in the vicinity.

15



o |f migratory fish species have been extirpated from the area, explain
why the facility is or was not the cause of this.

Supporting Information:
N/A — No facility barrier exists above the project’s dam to further upstream movement.

Zone of Effects #2 — Dam/Tail Race

C

2

Agency Recommendation:

Identify the proceeding and source, date, and specifics of the agency
recommendation applied (NOTE: there may be more than one; identify
and explain which is most environmentally stringent).

Explain the scientific or technical basis for the agency recommendation,
including methods and data used. This is required regardless of
whether the recommendation is or is not part of a Settlement
Agreement.

Describe any provisions for fish passage monitoring or effectiveness
determinations that are part of the agency recommendation, and how
these are being implemented.

Supporting Information:

The Benton project operates a fish lift and eel ladder for upstream fish passage and submits
annual fish passage reports and operating plan for agency review in accordance with its FERC
license, water quality certification and the 1998 KHDG agreement. The most recent report for
the 2020 fish passage season and proposed 2021 operating plan is included with this
application in Appendix 6.

In 2020, the fish lift was in operation from May 7™ to June 30" and passed 2,847,171 river
herring and 10 shad. No Atlantic salmon were observed passing the fish lift last year. 1,304
American eels were counted using the upstream eel ladder.

[11.D.1 Downstream Fish Passage
ZoE #1 - Impoundment

D

2

Agency Recommendation:

e |dentify the proceeding and source, date, and specifics of the agency
recommendation applied (NOTE: there may be more than one;
identify and explain which is most environmentally protective).

e Explain the scientific or technical basis for the agency
recommendation, including method and data used. This is required
regardless of whether the recommendation is part of a Settlement
Agreement or not.

e Describe any provisions for fish passage monitoring or effectiveness
determinations that are part of the agency recommendation, and
how these are being implemented.
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Supporting Information:

The downstream fish passage facility at Benton is designed to pass all species and
consists of a surface bypass system (two 3-foot wide intakes leading to transition
chamber and then a 24 inch bypass pipe with a total capacity of 30 cfs that discharges
to the project tailrace of the project’s smaller turbine).

Downstream eel passage is available through the downstream fish passage, over the
spillway or through any of the project’s gates. A hinged overlay is installed over the
intake for Unit #1 by September 1 and is raised for storage on December 1. The overlay
is made of grating bars with one inch clear spacing. Unit #2 has permanent trash racks
with one inch clear spacing.

A successful downstream effectiveness test was conducted for Alewife as part of the
fish facility commissioning. Due to low numbers being observed at the project, with
agreement from agency staff, effectiveness testing has not been conducted and is not
planned at this time for American Shad or Atlantic salmon. During the 2021
downstream eel migration season (September-October), Benton staff will collaborate
with Maine MDMR to monitor the movement of eels as they approach the dam. A
DIDSON sonar above the downstream surface passage and will be operated nightly to
record eel movement through the downstream surface passage and identify if eels are
passing through or become impinged on the trash racks. Based on the outcome of
these observations, we will determine along with agency staff if further downstream eel
passage effectiveness testing is needed or if any modifications to our downstream eel
passage operations should be considered. See most recent 2020 fish passage report
and 2021 operating plan for more detail in appendix 6.

Zone of Effects #2 — Tailrace

D 1 Not Applicable / De Minimis Effect:

e 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 (e.g., entrainment into hydropower turbines).

e Forriverine 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.

e Document available fish distribution data and the lack of migratory
fish species in the vicinity.

o |f migratory fish species have been extirpated from the area, explain
why the facility is or was not the cause of this.

Supporting Information:
There is no facility barrier to further downstream movement below the dam and powerhouse.
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I11.E.1 Watershed and Shoreline Protection
Zone of Effect #1 - Impoundment

E

1

Not Applicable / De Minimis Effect:

¢ If there are no lands with significant ecological value associated with the
facility, document and justify this (e.g., describe the land use and land cover
within the FERC project or facility boundary, and absence of critical habitat for
protected species).

e Document that there have been no Shoreline Management Plans or similar
protection requirements for the facility.

Supporting Information:

The license for the Benton project includes no watershed or shoreline protection
requirement. Landuse surrounding the project area includes agricultural and residential
with limited small commercial uses. Operating the project as run-of-river limits any
impact of project operations on the impoundment shoreline and no shoreline erosion
was documented during long term monitoring of archeological sites (see Appendix 8).

Zone of Effect #2 — Dam and tailrace

E

1

Not Applicable / De Minimis Effect:

¢ If there are no lands with significant ecological value associated with the
facility, document and justify this (e.g., describe the land use and land cover
within the FERC project or facility boundary, and absence of critical habitat for
protected species).

¢ Document that there have been no Shoreline Management Plans or similar
protection requirements for the facility.

Supporting Information: see same as above for zone #1

lII.F.1 Threatened and Endangered Species
Zone of Effects #1 -Impoundment

F

2

Finding of No Negative Effects:

o |dentify all federal and state listed species that are or may be in the
immediate facility area based on current data from the appropriate
state and federal natural resource management agencies.

e Provide documentation that there is no demonstrable negative
effect of the facility on any listed species in the area from an
appropriate natural resource management agency or provide
documentation that habitat for the species does not exist within the
ZoE or is not impacted by facility operations.

Supporting Information:
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In 1981, USFWS determined that there were at the time no federally listed or proposed
species in the project affect area, except for occasional transient individuals. A recent
online data check of the USFWS IPaC website shows that the federally-threatened
Northern long-eared bat could be present in the Project vicinity as well as federally-
endangered Atlantic Salmon. However, there is no critical habitat designated for the bat
located within the project area. There is “final critical habitat” for Atlantic Salmon identified
in the area but the report states that the location of the critical habitat is not available. We
have also occasionally observed bald eagles near the project but project operations would
not negatively affect this species.

We have submitted a request to Maine Inland Fisheries and Wildlife staff for information
regarding the known presence of any species of concern to the state. We will submit to
LIHI any response we receive in response to this request.

Zone of Effects #2 —Dam/tailrace
Supporting Information: see same as above for zone #1

I11.G.1 Cultural and Historic Resources

Zone of Effects #1 — Impoundment

G 2 Approved Plan:

e Provide documentation of all approved state, federal, and
recognized tribal plans for the protection, enhancement, and
mitigation of impacts to cultural and historic resources affected
by the facility.

e Document that the facility is in compliance with all such plans.

Supporting Information:

Article 30 of the FERC license requires the completion of a cultural resources survey
evaluation and the preparation of a cultural resources management plan. This was
necessary because six archeological sites were discovered within the project area in
1981. A letter dated November 22, 2010 from the Maine Historic Preservation
Commission (Appendix 8) states that “Benton Falls Associates have discharged all
responsibilities concerning archeological sites around the Benton Falls impoundment
stemming form the Benton Falls FERC license.” Long term monitoring of erosion at
archeological site 52.34 was conducted from 1988 to 2008 and detected no significant
erosional damage to this site. This finding concluded any required monitoring for
archeological sites.

Zone of Effects #2 —Dam/tailrace
Supporting Information: see same as above for zone #1

I11.H.1 Recreational Resources
Zone of Effects #1 — Impoundment
H 2 Agency Recommendation:
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e Document any comprehensive resource agency recommendations
and enforceable recreation plan that isin place for recreational access
or accommodations.

e Document that the facility is in compliance with all such
recommendations and plans.

Supporting Information:
As a condition of its FERC license, the Benton Falls Hydroelectric facility provides canoe
portage along the east bank of the Sebasticook River along with 1.6 acres of land for
fishing and boat launching access. These recreational resources were developed in
conjunction with the U.S. Department of the Interior (“USDOI”), the Maine State
Comprehensive Outdoor Recreation Plan’s goal and objectives, the Town of Benton, and
the Maine Bureau of Parks and Recreation as part of the FERC licensing process. USDOI
concluded at the time of licensing that the recreational resources were adequate for
meeting any anticipated recreational needs at the project site.

As a result of the successful fish restoration program, the MDMR has issued an alewife
harvesting permit to the Town of Benton. BFA has entered into a cooperative agreement
with Benton under which terms agents of the Town have used BFA land to harvest
alewives that were surplus to the upstream migration goals of the MDMR.

The Benton Falls facility (“the facility”) is in compliance with the recreational access,
accommodation and facilities conditions in its FERC license.
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Zone of Effects #2 —Dam/tailrace
Supporting Information: see same as above for zone #1
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PART IV. CONTACTS
Company Contacts

Project Owner: Messalonskee Stream Hydro, LLC

Name and Title

Andrew Locke, President

Company

HCE Dodge Falls, Inc., Operating Member

Phone

(617) 367-0032

Email Address

alocke@essexhydro.com

Mailing Address

55 Union Street, Boston, MA 02108

Project Operator

(if different from Owner):

Name and Title

Robert Thornton, Operations Manager

Company

Essex Power Services, Inc.

Phone

617-367-0032

Email Address

rthornton@essexhydro.com

Mailing Address

c/o Essex Hydro Associates, 55 Union St, 4 Floor Boston, MA 02108

Consulting Firm / Agent for LIHI Program (if different from above):

Name and Title

Company

Phone

Email Address

Mailing Address

Compliance Cont

act (responsible for LIHI Program requirements):

Name and Title

Madeleine Mineau, Chief Operating Officer

Company

Essex Power Services, Inc.

Phone

(617) 367-0032

Email Address

mmineau@essexhydro.com

Mailing Address

c/o Essex Hydro Associates, 55 Union Street, Boston, MA 02108

Party responsible for accounts payable:

Name and Title

Maureen Donnelly

Company

Essex Power Services, Inc.

Phone

(617) 367-0032

Email Address

mdonnelly@essexhydro.com

Mailing Address

c/o Essex Hydro Associates, 55 Union Street, Boston, MA 02108
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Agency Contacts

Agency Contact (Check area of responsibility: Flows_ _, Water Quality __, Fish/Wildlife
Resources _X_, Watersheds _X_, T/E Spp. _, Cultural/Historic Resources __, Recreation __):

Agency Name

US Fish and Wildlife Service, Hydropower Program FERC Coordinator

Name and Title

Julianne Rosset

Phone

609-309-4842

Email address

Julianne Rosset@fws.gov

Mailing Address

306 Hatchery Road East Orland, ME 04431

Agency Contact (Check area of responsibility: Flows_x_, Water Quality _X_, Fish/Wildlife
Resources __, Watersheds _X_, T/E Spp. __, Cultural/Historic Resources __, Recreation __):

Agency Name

Maine Department of Environmental Protection

Name and Title

Kathy Howatt, Hydropower Coordinator, DLRR

Phone

207-446-2642

Email address

Kathy.Howatt@maine.gov

Mailing Address

17 State House Station Augusta, Maine 04333-0017

Agency Contact
Resources

(Check area of responsibility: Flows_, Water Quality __, Fish/Wildlife

, Watersheds __, T/E Spp. _ _, Cultural/Historic Resources _x_, Recreation _):

Agency Name

Maine Historic Preservation Commission

Name and Title

Dr. Arthur Spiess, PhD., Chief Historic Preservationist

Phone

207-287-2789

Email address

arthur.spiess@maine.gov

Mailing Address

55 Capitol Street
65 State House Station Augusta, Maine, 04333-0065

Agency Contact

(Check area of responsibility: Flows_, Water Quality __, Fish/Wildlife

Resources _X_, Watersheds __, T/E Spp. __, Cultural/Historic Resources __, Recreation _ _):

Agency Name

Maine Department of Marine Resources

Name and Title

Gail Wipplehauser

Phone

207-624-6349

Email address

gail.wippelhauser@maine.gov

Mailing Address

#172 State House Station Augusta, ME 04333

Agency Contact

(Check area of responsibility: Flows , Water Quality __, Fish/Wildlife

Resources __, Watersheds __, T/E Spp. __, Cultural/Historic Resources _ _, Recreation _x_):

Agency Name

Bureau of Parks and Lands

Name and Title

James Vogel, Senior Planner

Phone

207-287-2163

Email address

Mailing Address

22 State House Station Augusta, ME 04333-0022
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Agency Contact (Check area of responsibility: Flows_, Water Quality _ _, Fish/Wildlife
Resources _X_, Watersheds _x_, T/E Spp. __, Cultural/Historic Resources __, Recreation _ ):

Agency Name Maine Department of Inland Fisheries
Name and Title | John Perry, Environmental Review Coordinator
Phone 207-287-5254

Email address John.perry@maine.gov

Mailing Address | 284 State Street, 41 SHS Augusta, ME 04333

Agency Contact (Check area of responsibility: Flows_ _, Water Quality __, Fish/Wildlife
Resources _X_, Watersheds _ _, T/E Spp. _x, Cultural/Historic Resources __, Recreation __):

Agency Name Maine Department of Inland Fisheries
Name and Title | Keel Kemper, Regional Wildlife Biologist
Phone 207-287-5369

Email address Keel.Kemper@maine.gov

Mailing Address | 270 Lyons Road
Sidney, ME 04988
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PART V. SWORN STATEMENT
All applications for LIHI Certification must include the following sworn statement before they can
be reviewed by LIHI:

SWORN STATEMENT
As an Authorized Representative of Benton Falls Associates the Undersigned attests that the
material presented in the application is true and complete.

The Undersigned acknowledges that the primary goal of the Low Impact Hydropower Institute’s
certification program is public benefit, and that the LIHI Governing Board and its agents are not
responsible for financial or other private consequences of its certification decisions.

The Undersigned further acknowledges that if LIHI Certification of the applying facility is granted,
the LIHI Certification Mark License Agreement must be executed prior to marketing the electricity
product as LIHI Certified®.

The Undersigned further agrees to hold the Low Impact Hydropower Institute, the Governing
Board and its agents harmless for any decision rendered on this or other applications, from any
consequences of disclosing or publishing any submitted certification application materials to the
public, or on any other action pursuant to the Low Impact Hydropower Institute’s certification
program.

Company Name: Benton Falls Associates
Authorized Representative:
Name: Andrew Locke

Title: President, Benton Falls Associates
Authorized Signature: %&%L

Date: July 15, 2021 /
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Everett E. Whitman, Project No..5073-000. .

Order Issuing-License Major); .. ..
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verett E. Whitrian=(Whitmin) filed on
14, 1981)an application for license under
of ‘the Federa} Power Act to construct,
Bepton:Falls Project

[es

the town of Benton, Kennebec County, Maine
and would affect the interests of interstate oy
Farcigh commetce: Lt © 6
"* Nogice.of the application’ las been

. published ;4hd coinients have been received
from interested Federal, state and local
agencies. No protests or motions- 1o’ iniervene
have been received, and none of the agencies

objected to issuance of thelicense. * .. |
S‘ " The proposed projgct would. consist.of a
new 27-foat. high, 500-fcot-long concréte dam
| with a 300foat. long uncotrolled spilleny
‘topped by 4-foot high’ flashboards, a new. 83-

acre reserveir with a.ysable storage capacity, of
310 acre feet and 4 feet of drawdoyn, a new
powerhouse _.gontaigi;gg two ‘turb‘irile-gangratpxs

with a total.rated capacity, of. 3400 kW and a
350.foot-long tailrace channel, The new dam
would be located at the site 'of the dam
# destroyed by flooding in 1936. In addition
Whitm}zn'" proposes~to construct a -tanoe
‘portage ‘along the €ast bank’ of ‘the river and
“will make available p to-1:6 dcres of land for
éventnal Tishing acéess or-boat launching.

1.62:200

i awrence R. Anderson, Director, Office of Electric P

operate. and maintain-the _
(lé_ 0. 50731 The project-would be:located.at a
* “Tormer dari-Site on Lhe Sebasticook Raver, ntar

- ;»{Issued March8,1984)... . .. .- .

éwer Regiltion.

ARt s b e R ¥ R e

. The site ' of "the! project ~isr-.:-pwned”b5.r

Whitnian:* The -project would génerate. up. to

12;509;000 kWh .annually saving the.

equivalent of 20,500 barrels of il or 5,800 taris
¢éoal. Energy produced at the project would be

-

&

sold (o Central‘Maine Power Company. T
P o8 wom Commete e T ite

Vi Tal TpakpR

Water Quality 5

+ Thé Maine Départriént of Environiental
Protection (DEP), the U.S. Environmental
Proteciion Agency (EPA) ‘and-the ~US.

Department of the Interior’ (Interior).

‘expréssed ‘concern that the: proposed

impoundment would be eutrophic and that'the

witer “quality - probleiis aSsociatéd ‘with

eutrophié’ reservoirs’ (ie., Jow DO and algal

Blooms) would adversely ‘impact the water
quality of the S_éﬁéhﬁcoék ‘River. The DEF; by
conditioning the 401 water quality-certificatd
issued September-29, 1983, réquired Whitinan
to draw down 'the projéct reservoir to natural
yiver elevations Jrom July 1 to-oeplember-15-in
an attempl to preciude the formation of algal
TBlooms. The DEP and EPAdlso recommended
that Water quility studies be tonducted during
"préject ‘operation Lo assess project impacts on
the water guality of the'impoundment and“the
.river downstream--of the project. dam’rapd, if
necessary, determinc appropriate .mitigative
Measures. ;A Lol i

Federal Energy Guidelines
03548
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‘Whitman agreéd to draw down the project

reservoir -in. .accordance with the schedule.

outlined by the DEP. In addition, Whitman

. proposed to install mechanical aeration devices

in .an attempt to. ensure that the .DO
concentration of the discharge. waters are
maintained at acceptable levels.

It is -concluded - that “impounding the
waters of the Sebasticook River would decrease
DO concentrations below preproject levels, by

- eliphinatitig the reaerdtion that is presently

c}i'aractcristic'"'of the free [lowing river.
Additiondlly, the’ projccl"reservoir could be
eutrophic and the decomposition of arganic
materials in the eutrophic reservoir would act

10 further. reduce the DO levels. The proposal

T
fnonths _would Ininimize project impacts .on

Wwater gquality by restoring the aeration effect
of the river and Iminimizing jormation of algal
blooms in the reservoir. water quality study
Thourd, however, be conducted to determine
the effectiveness of the proposed drawdown in
protecting water quality, and-to determine if

TTTthe ?fé'éé’ﬁéé“',‘p‘f")t'ﬁh""proposcd Lreservoir.

adversely impacts water quality during the
remainder of the year when the reservoir would
be full. (September. 16 1o June 30). Article 26
requires..the Licénsee to draw down the
impoundment in accordance with’ guidelines
ser forth by the DEF. Article 27 requires the
Licensee to condict a water quality study in
cooperation with relevant resource agencies to
assess the impacts of project operation on the
water quality of the Sebasticook River and, if
necessary, determine measures mecessary to
minimize adverseimpacts.’ :

Minimum Flow

. The DEP, EPA, and Interior stated that
insufficient information . exisis to accurately
assess the impacts of the Applicant’s proposed
minimum flow releasc, of 100 cubic feet per
second (cfs) on the fisheries and water quality
of the river downstream of the project. The
agencies recommended  that studies be
conducted to determine the instream flow
necessary Lo protect the fishery resources and
water quality of the Sebasticook River during
the proposed peak power generating period
(September 15 through ~April 30). The  DEP
nd Interior .recommended interim minimum

a
W Trom the dam of 100 and 440 cfs
for -Uhe proiection ol the fishery and water

quality respectively, Gntil the aforementioned
studies are completed. ;
Additional information should ‘be obtained
to determine instream {lows .pecessary Ao
protect the .aquatic resources ol the
Sebasticook River downstream of the project

FERC.Reports

024-59

Office Direcior. Orders |

10 draw down the impoundment to the natural
fver elevations during The summer low_flow

63,337

dam. Articie 29.requires the Licensee 1o
conduct studies in cooperation with relevant
resource agencies 10 determine an appropriate

instream minimum flow. In addition, a release Wiar

of an interim minimum flow of 100 cfs during
the peak power generating period would

ow . of 100 cfs. The. run-o river mode of

opération roposed to

mrﬁwmmﬁi—’?—“”fgh
SEprember 1 50Td preclude the need 1o

establish an insiream flow,
e et

Fish Passage .

_ The DEP, National Maiine Fisheries F‘-"”
Service,
anadromous fishery

(i.e., alewives and’

American shad) may be established in the TIver , aoe V

in the juturc and recommended the license be
conditioned Lo provide for construction of fish-

assage lacilities - when such Tacililies are
Jeemed - necessary by- the fLish ang widlife
agencies. Article 15 would provide ior future’
construction and maintenance of fish and

“wifalife faclities, including fish -passage

facilities, should they becorne necessary.

Cultural Resources

“The proposed project area was-surveyed in
June of 1981. Six . archeological sites_were
discovered .within the proj jes. Four
of these sites may be potentially eli ible for the
National Register of Historic Places. No
forihier —Consultation has ;.0CCUrrec between
Whitman .and, the State Historic Preservation
Officer (SHPOQ) after July 9, 1981, when the
SHPOK,conﬁrmed that the consultant retained
by Whitman had complied with the necessary
requirements for the preparation of a permit
application. §

Based on the summary information
presented. in the Phase I section of
archeological investigations within the project
area, four archeological sites (MSM £53-24,
MSM $£53-25, MSM #53-20, and MSM #53-28)
may be eligible for inclusion in the National
Register.. Survey activities and . subsequent
data -evaluation are necessary. It is concluded -
that additional " investigations should be
conducted to: (1) establish the significance of
the pptentially eligible sites; and (2) prepare a
cultural - resources management plan which
would assess any impacls Lo the sites and
present measures 10 avoid or mitigate these
impacts. .

The cultural resources management plan
should consist of: (1) the results of Phase II
investigation «of sites MSM #53-24, MSM #53-
25 MSM #53-26, and MSM #53-2§

162,201

minimize npacts 1o agQuatic resources. Article aprwe &
7B requires.the release of an intenm minimum

implemented dUring ¢, &q

and Interior stated that an % .,
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documentation to de‘f’g:j:qi}ié t_i_{e eligibility
sités for the National Register; (3) &
roject impacts 1o any sites; “4)

yeid

2)
of these
discussion of p
specific proposa
to any sités détermin ' .
National Register; and, (5) a time table for
any data recovery work that'maybe necessary.
The plan should be I i eratic

with the SHPO and adhére, as appropriate, to

: f the Interior's Standards and-

the Secretary ©

' Archeology and HiStoric’

Guidelines_for _ Histori
Preservation and the Advisory Council ‘on
Historic Preservation’s Handbook ‘on “the
Treatment of Archeological Properties. Article
30 requires the completion of cultural resources
survey evaluation in addition to the
preparation ol a cultural” resouyces

management plan.

Récréat,fonlzllhka's_éérées.' I g
The U.S.. Department of «the Interior

indicated that the proposed recreational

development _plan_is in-.agreement with _the.

Maine State . Comprehensive ‘Outdoor
Recreation Plan goals and.objeciives and was
formuiated .in.consultation
Pénton and .the Maine Bureau of Parks -and
Recreation. Interior concluded that the plan

G'WM
recrealional miceds and indicated no ‘objection’
toits approval: v " 1. Ft e B
- "The State of Maine “Department  of.
Envivonmental Protection indicated: no
thiection to Whitman's plans for recreational
development &t the project. The State did
“hdicate concern aboul public safety in the
project’ tailrace area and recommended that
Whitman formulate appropriate’ plans for
control of access to this area. Section 12.42 of
the Commission’s Dam Safety Regulations
requires that a Licensee implement reasonable
and necessary measures to warn the public of
fluctuations in .flow from the project or
otherwise to protect the public in the use. of
project lands and waters.- ... . .
The proposed project reservoir :would be
drawn -down to the -hatural river elevation
during: the ‘peak summer recreational season
each ‘year, resulting in adverse aesthetic and
recreational impacts, including ‘some short-
term ' odor -from the decomposition .of
vegetation on the exposed banks. This .problem
would. 'be of short duration, and :following
dehydration of the banks, recreational acciss
would not be impaired. TR R

Evaluation of Design, Construction and
Performance’ : G, w4
Based on an inspection of the projeci site
by staif of the New York Regional Offite, the
proposed structure is classified low hizard.

162,201

Cited'as Y26 FERC § . = . .

als to avoid or mitigate impacts-
ed ‘eligible “for thé’

be: prepared’in codperation

_with-the_Townof—-problem -under-freeze-thaw
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“The project design drawings -are

preliminary in nature. Staif’s stability analysis-

of the dam shows that potertial overturning
forces applied to the dam result ‘in.ténsion at

the * heél of -the dam. Current engineering -

practice requifes that struciures be designed-so
that the concretef/rock foundation -thats
interfacesbein compressionunder flood and ice
conditions (the site of the.Benton Falls Dam
would not be.subject to. large earthquake
forces). Article .31 requires the dam.and
powerhouse to be designed so that the base of
the dam.is in compression-under flood and ice.
loads.. T

“The dam 'may be constructed as a roller

compatted concrete” (RCC) gravity -structure.

RCC is defined-as a no-slump concrete that.

can be hauled in dump trucks,-spread ‘with a -

bulldozer. or grader, and tompacted with -a
vibratory rolier. RCC,” when fully cured,

liardens -intd -a material -with physical-

praperties similar to conventional concrete. - .-

" RCC has some properties which need to'be-

closcly_evaluated. to assure a’sife and durable
structure. RCC durability is known to be a

problém is directly Felated to the' amount of silt
in the aggregate and ihe fact thal RCC'is not’

air entrajned. High -flows over the dami also

affect the durability of RCC because the cured’
surface has a coarse texture and is subject io’
greater scouring action than''a smouther
conventional conérete surface, g
Other factors in constructing an RCC dam
which need to be closely evaluated are the
availability of suitable aggregate, mix ratios,
construction techniques and quality control.
Article 36 requires one or more
independent engineering comsultant(s)
experienced in RCC dams be retained by ‘the
Licenses- 1o approve ‘the design specifications
and constructiori of the dam if Licensee chooses
to utilize RCC. The project will be safe and
adequate upon compliance with the terms and
conditions of the license. - ;o

Hydroelectric Power and Resource Utilization
Evaluation . : %

‘The proposed project would be operated as
ah -intermediateé type - peaking plant. The
powerhiouse will contain two adjustable blade,
fixed vane propelier units with a -total vated
Thydraulic capacily ol 1765 cls under'a_gross
head of 205 feeL. I he. project will.utilize allof
The available head and about 79% of .the
sireamflow. :

The Benton Falls Project is not in conflict
with any existing or planned development in
tlie basin. The proposed development will
make good use of -theflow and falliof the

- Federal Energy Guldelines
O1B—59
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Sebasticook River.and will be, best adapted to
the comprehensive development
upon compliance with the terms an
of the license. T

d conditions

Economic Feasibility v.: .
~ Stafi’s economic feasibility analysis of the
Benton Falls Project ‘shows that the project: is
economically feasible-to devélop based on the
sale of project power at the avoided cost in the
State of Maine adjusted for-escalation. The:
analysis included appropriate reductions in the
annual energy output of the project for the
water quality mitigation measures required by
Articles 26 and.28. .. 3 5 8
i ] 1 . - 3 ap ;:
Other Environmental impacts :
' The proposed project would be located at
the site of a former hydrotlectric project. The
roject would be Jocated im_a steeply sloped
Ror valley and would result in the sadilional
flooding of 27 acres of land to form the B3-acre
rojecl reservoir. Construction "0 € project
%ﬂmﬁmﬁcr&m in noise levels, engine
exhaust emissions, dust ‘from construction
activitiés and-sedimentation-and-erosion:
disturbance of fiver bed and land surfaces.
License articles requiring water quality
mitigative 'rieasures, minimum . flows’ and ‘an’
aicheological/cultiral” resources' management
plan will  ensuré protéction of the
environmental resources of the projett area.
On the basis .of the record, including’
agency commenis and the Commission_stafl’s
independent analysis, it _is -concluded that
issuance of this license would nof constituis 2
major Federal action significantly affecting the'
human environment. -

It is ordered that: ' L

. (A) This license .is issued to Evercit ‘E.
Whitman -(Licensee), under Part I of the
Federal Power Act (Act), for a period of 50
years, effective the first day of the month in
which this order is issucd, for the construction,
operation and maintenance of the Benton Falls
Project No. 5073 located on the Sebasticook
River in Kenncbec County, Maine.

_This license is subject to the terms and
conditions of the Act, which are incorporated
by .reference as part of this license, and subjeci
10 the regulations the Comrnission issues under
the provisions of the Act, . ‘ _

. (B) ‘The Benton Falls Project No. 5073
consists of: - :

(1) All lands, to the extent of the
Licensee's interest in those lands, constituting
the project area and enclosed by the ‘project
boundary. The project area and boundary are
shown and described by. certain exhibits that

FERC Reports
026—58 &

- Office Director Orders

of the basin
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form part of the -application for license and
that are designated and described as!

. Exhibit . FERCNo.  Showing
J. - 50731 ‘General Map |
- K Sheet 1 5073-2 Detailed Map .
. K Sheet 2 5073.3 Detailed Map -
K Sheet 3 50734 Property Map -

(2) Project works consisting of: (1) a 500-
foot long, 27-foot high concrete gravity dam
with a 300-foot long integral uncontrolled
spillway topped by 4-foot high flashboards; (2)
an B3-acre reservoir with a usable storage

capacity of 310 acré feet at 4 feet of drawdown ?(‘6{}'

from a normal maximum water surface
elevaijoh of 85 feet m.s.1.; (3) a powerhouse
located near the west ‘dam abutment,
constructed ‘integrally with' the dam,
containing two turbine generators with a total
rated capacity of 3.4 MW, (4) a-350foot-long
tailrate channel; (5) the 4.16-kV generator
leads, 4.16/12-kV stepup transformers and a
170:foot-long, 12-kV transmission.line; and (6)
appurtenant facilities. e : J

_The location, nature, and character of
these_project works are generally shown and

specifically - shown and described by "certain
other exhibits and reports that also form part
of the application for license and that are
designated and described as: : ‘

Exhibit L FERC {\'o. Showing
Sheet 1 - 5073.5. . Plan,Sectionof .
L. Dam and Tailrace
50736  Powerhouse Pjan and
Sercti:qns 7
- (3) All of theistructures,. fixtures,
equipment, or facilities.used or useful in the
operation or maintenance of the project.that
are Jocated within the project. boundary, all
portable property that may be employed in
connection with the project, located within or
outside the project boundary as approved by
the Cemmission, -and all .riparian - or other,
rights:that are necessary or appropriate in the
operation or maintenance of the project. . -

(4) Exhibit M—consisting of two {yped
pages entitléd “General Description of the
Mechanical and Electrical- Equipment and the
Transmission Line."

.(5) Exhibit R—consisting of three typed
pages and a drawing (FERC No. 5073-7)
entitied *‘Aesthetic and Recreational
Renderings.” ¥t

-{C) Exhibits K, M and R are approved
snd madec a part of the license and-Exhibit L is
approved only to the extent that it shows the
preliminary.design of the project.

Shee__t 2

{ZD) This license is also subject Lo Articles 1
through 23 set forth in Form L-11 {revised

162,201

from- —described by-the-exhibitscited-above and more . .
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October, 1975) entitled “Terms and Conditions
of License for Unconstructed Major Project
Affecting the Interest of Interstate or Foreign
Commerce,” attached to [reported at 54 FPC
1864] and madc a part of this license. The
license is also subject. to the following
additional articles: ’

Article 24. The Licensée shall pay the
United States the following anpual charge,
effective the first day of the month in which
this license is issued: ]

(a) For the purpose of reimbursing the
United States for the cost of administration of
Part 1 of the Act, a reasonable amount as
determined in accordance with the provisions
of the Commission’s regulations in effect from
time to time. The authorized.installed capacity
for that purpose is 4,530 horsepower. * -

- Article 25..The Licensee shall prepare a
study -analyzing the impact of; restoration: of
the Benton Falls Dam on.upstream flood risks.
The study shall be undertaken in coordination
with and must be acceptable to the Federal
Emergency Management Agency (FEMA) and
thé City of Benton, Maine pursuant to the
‘requirements of the National Flood Insurance
Program. A letter of acceptance of the study
by FEMA shall be filed with the Comimission
within 2 years from the date of issuance of this
license. ' ' d

Article 26. Licensee shall annually draw
down the Benion Falls Reservoir to the pre-
project river suriace € By July I and
Begin relilling _the reservoir no sooner than
September 15 of ecach year for the purpose of
‘protecting the water quality of the asticook
River. ‘This drawdown schedule may. be
modified if required by operating emergencies
beyond the control of the Licensee, for
maintenance and inspection activities and for
the water quality and flow studies required by
Articles 27 and 29 and for short periods for
fishery management .and . water quality
purposes upon mutual agreement between the
Licensee and the Maiine Department: of
Environmental Protection and the Maine
Department of Inland Fisheries and Wildlife.

" Article 27. Licensee shall, after
consultation with the Maine Department of
Environmental Protection, and Maine
Department of Inland Fisherics and Wildlife
develop a study plan to assess the impact of
project operation on the water quality of the
Scbasticook River. Within 3 months from the
date of issuance of this license, the Licensec
shall file a description of the study plan with
the Commission, for approval along with
comments from the above agencies on the
adcquacy of the study. The Commission
reserves the right to require modification of the

plan.

162,201

Citedas "26FERC Y . . . .

178 3.2984°

Within 6 months from the date of
completion of the study, the results of the
study shall be submitted to the Cemmission.
Further, if the results of the study indicate
that changes in project structures or operations
are necessary to maintain the State of Maine
water guality standards, Licensce shall alse file
for Compmission approval within 6 months from
the date of completion of the study, a schedule
for implementing _the specific changes in
project structures or operations. At the same
time, copies of the schedule shall be served
upon the agencies consulted. .

Article 28. The Licensee shall discharge an
eet_per second from the Benton Falls Project
or the inflow Lo the reservoir; whichever is Jess,
for the purpose of protecting fish and ywildlife
'eswﬂ&uf_&&_‘mwk
RiverTnterim minimum flows shall be,
maintained by Licensee until alternative’
minimum flow requirements, are approved by,
the Commission. This flow may be temporarily
modified .if required by. operating emegencies’
beyond the control of the Licensee, for

Twen,
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maintenance-and-inspection-activities and for -

the water quality and minimum flow studies
required by Articles 27 and 29 respectively,
and for short periods for fishery management’
and water quality purposes upon inutual
agreement between. the Licensee and the
Maine Department of Environmental
Protection and the Maine Department of
lnlanf_] F_ishe_r_iesland }_A’ildlife.' )
Article- 29. Licensee shall, in cooperation
with the Maine Department of Environmental
Protection and U.S. Fish and Wildlife Service
develop a study plan to determine the

“minimum flow releases from the project dam

that are necessary to protect and enhance fish
and wildlife resources and water quality of the’
Scbasticobk River. Within 3 ‘months from the
date of issuance of this license, the Licensee
shall file the plan with the Commiission for
approval, along with comments from the above
agencies on' the adequacy of the plan. The
Commission " réserves the right to reqguire
modifications to the plan. mo ’

Within 3 months from the date of
completion of the study, the Licensee shall file,
with copies to the agencies consulted, a report
on the results of study and, for Commission
approval, recommendations for flow releases
from the project dam.’ Copies of agencies’
letters of comment on the adequacy of the

recommended minimum flow shall be included -

in the filing.

Article’ 30. Licensee shall, prior 1o ‘the
commencement of any construction, file a
comprehensive cultural resources management
plan for Commission review and approval. The

Guldeli
Feoderal Energy Gu %oarﬁ:
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plan-shall be prepared in consultation -with, -

and in' o manner satisfactory to the Maine
State Historic -Preservation Officer (SHPO).
The plan shall incélude:: (1) the results of a
Phase II ‘survey of .archeological sites MSM
#53-24, MSM: #5325, MSM - £53:26, and MSM
#53-28; (2) décumentation (on National
Register forms) sufficient, to enable
Decterminations of Eligibility for sites. MSM
§53-24, MSM ¥53-25, MSM #5326, and MSM
§ '53-28 (as appropriate) by the Keeper of the

National Register; (3) a list of-project impacts.
on theseeligible sites; (4) specific -propesals-to;
avoid. or mitigate impacts upon any eligible,
sites;. and (5) a time 1able for commencement

and completion of Phase I survey work;-filing

of a management plan; and,:any data recovery..
The plan must be filed with the Commission 60

days after acceptance of the license by the

Licensee. Any data recavery- proposed as part

of the management plan shall be approved by
the. SHPO, . filed .with and approved by. the
Commission, and cagied oul prior to the
commencement. of, any  construction activily
which . would- disturb such . archeological sites

Office Director. Orders
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Electric Power Regulation has approved the
Exhibit Ldrawings. o, .. .. S

: Artiele 32: The Licensec shall. commence
construction of the project . within two years
from the effective date of the license and shall
thereafter in good faith and with due diligence
prosecute_such construction and shall complete.
construction of such project works within five
years from the effective date of the license.

. ..Article 33. The Licensee shall within: 90
days of -completion of coristruction,. file. for.
approval of the Director, Office of.-Electric
Power Regulation revised Exhibits K; L-and M
1o show'and describe prajectias-built. ¥

* TArticle 34. The' Licensee shall-review'and
approve the -desigh -of ¢ontractor-designed
cofférdams and déep excavdtions prior to the’
siart "of constriiction” and shall -ensure that’

construction of cofferdams’ and ~deep

excavations are cofisistent “with thé approved
design. At least '30° days_priof td starL of
&nstruction of "the ‘cofferdam the - Licensee
shall' file with “the ~Commission’s ‘Regional
Engineer and Director, -Office of Electrit:
Power ‘Regulation, on¢ copy of the @pproved

'withih'L‘h‘e.':"Pfojtcb—ate&.r:ﬁ"ﬁ‘-‘fve&'-““d--d‘?m—'-' S T conSTITEL i
rAll-survey -ARQ. O - - i ferdam consifuc tiondravwings-—and

recovery work-shall be carried.out in a manner
consistent with the Secretary of the Interior's
Standards :and:Guidelines, for Archeology. and
Historic Preservation, and . the "Advisory
Council on. Historic Preservation’s, Handbook
on the Treatment of Argheological Properties.
Licensee--sha)l make available. funds in a
reasonable amount. for .survey, and data
recovery .as required. If any previously
unrecq:dcd,arg:heotogical or. historical sites arg
discovered during-the course of construction or.
development of .any proje_ct_.works or .other
facilities .at the project, construction .activity
shall be halted, a qualified;archeologist shall be
consulted to determine the significance of the
site, and Licensee shal) consult with the SHPO
to.develop a-mitigatiop plan for the. protection
of - significant archeological and historical
resourges.. Il Licensee and the SHPO caniot
agree on the amount of money 1o be expended
on the archeological or historical work related
to the’ project, the Commission yeserves the
right Lo require, Licensee Lo conduct, dt its own
expense, any such;work found necessary.

‘Article 31. The Licensec shall submit -at
least 90 days prior to the starl of project
coﬁstruclion-.'in..accordanée -with -the
Commission's. rules and rcgulations.revised
Exhibit L drawings and .a supporting design
report showing the final design of major project
works. The project shall be designed so that the
basc of the dam and powerhouse will be in
compression for. normal pool plus ice and for
the 100 year flood loading conditions.
Construction ‘of.-any major project structure
shall not  begin until the Director, Office of

FERC Reports - °°
00561

specifications and a copy of the ‘letter(s) of
approval. " L

"Articie 35, The Licensee shall file withi the
Commission’s Regiona] Enginéer and the
Director, Office of Electric Power Regulation
one .copy gach of the final contract drawings

and specifications for pertinent features of the

project, such as witer retention sirictures,
powerhouse, ‘and water conveyance structures,
at Jeast 60 days prior 1o start of construction.
The Director, Office of Electric Power
Regulation, may require changes in tbe plans
and specifications’ 10 assure a’ safe and
adequate project. s

.. Article 36. 1f the roller compacted concrete
method, of dam construction. is _selected, the
Licensce ;shall retain the services of gne or
more. .qualified, indépendent,” engineering
consultant(s) to.review and approve ihe
design, specifications and construction of the
roller compacted concrele dam._ The namé(s)
and qualifications of the consultant(s) shall be
submitted 10 the Director, Office of Electric
Power Regulation. for .approv‘.r'al.',A,\'ang pther
things, the consultant(s) shall. assess the
durability of RCC, considering site specific
freeze-thaw action, thermal stresses, cracking

tential,. and hydraulic flow conditions; 'the
suitability of aggregate, the adequacy, of mix
proportions; the suitability. of construction
technigues; and the adequacy of quality
contrel and the concrete strength in place. The

_consultant(s) approval of the proposed dam

design shall be submiited ‘prior to or

simultaneously with the submission of the
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corresponding’ Exhibit L "and’ fihal design
report specified in Article 31, Upon completicn
of construction the Licensee shall forward the
consultant(s) final evaluation.of the safel.y and
adequacy-of the dam.

"Articlé 37.°(a) In accordance with l.hc
provisions of this- article, the ‘Licensee shall
have the authnnty to rgrant permission for
certain types of use and occupancy éf project
lands - and ‘waters and to: convey certain
interests in project-Jands and waters for certain
other- types of ‘use and--occupancy, avithout

prior Commission:approval.-The Licensee. may:

exercise the author-ity only if the proposed use
and occupancy is consistent with.the purposes
of protecting and enhancmg the scenic,
recreational, and other enwronmemal values of
the. project.. For thnsg purposea, the L:censee
shall. also. .have a:m:mumg respcnsnbsl:t.y to
supervise.and control the uses and occupancies
for whlch it grants perm:ssnon, gmd to monitor,
the use -of,. nnd gnsure comphance with the
coyenants qf t.he mstr.umem “of conyeyance for
any interests that it 'has. cnmreyed under’ thls
article. If .a. permx:.ted use and . occupancy

H,zzgmg_any_cpndnilqn of .1his. article_or. any

other condition imposed by.the L:Cf:nsee for
protectmn and enhancement of the project’s
scenic, recreational, or other environmental
values, or if a covenant of a mnveyance made
under. the authomy of thas article is violated,
the Lxcensee shall' take any Tewlul action
necessary to, correct “the vzoianon For a
permitted use nr occupsncy, that’ action
includes, if’ nccessary._cancelhng the
permission 1o usé and occupy the project lands
and waters’ and requiring “the‘removal of any
non,complymg structures and Iac:lmes

(b} “The types of ‘use and occupancy of
project lands and waters foi which the
Licensee may grant permlssxon without prior
Comimission approval are: (I) landscape
plantings;” (2) ‘non-comimercial piers, landirigs,
beat docl.s or' similar structures :‘and facilities
thal ciri ‘accommedate no more than 10
watereraft at a time where said facility is
infended to serve singlé-family type dwellings;
and (3) "embankments, bulkheads, retaining
walls, or similar structures for erosion tortrol
to pmtecl the existing shoreline. To the exferit
feasibl¢ and desirable 1o protect and enhance
the project’s scenic, recreational; and -other
environmental values, Lhe L:censee shall
require mulliple use and occupancy of facilities
for access' to pro;ect lands or waters. The
Licenset shall also ensure, to the satisfaction of
the Comm:sswns authonr.cd rcpr:scm.auve.
thar. the usns ‘and occupancms for which it
grants permission are maintained in good
repalr nnd comply with apphcab]e State and
loca) héalth and safety requirements.’ Bcfore
granung permission for construction of

162,201
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bulkheads or .retaining walls, ‘thé Licensee,
shall: -(1) inspect the “site of the. proposed
conétruction, (2) consider whether the.planting

of vegetation or 'the use ‘of riprap would be -

adequate 1o control erosion at the site, and (3)
determine’ that™ the proposed construction is
needed and would not change the basic contour
of the reservoir shoreline. To implement -this
paragraph (b), the Licensee may, among other
things, establish a program for issuing permits’
for the specified types of use and eccupancy of.
project lands and-waters, which may be subject
to-the payment.of a'reasonable fee to cover the
Licensee's costs .of administering the permit
program. The Commission reserves the right to
requite the-Licensee to-file a description of its
standards; guidelines;
i'mp]cmenl.ing' this paragraph-(b) and to
reéquire modification of -those, slandards
guidelines, or procedures.’ W :

(=) The' Licensee may convey easehients or
ngth-of-way across, or léases of, progect lands-
for: (1) Teplacement, expansion, realigiment,
or mamtenance of bridges and roads for which:
all necessary State and Federal approvals have
been. _nbxam&d.....(z.). storm: drains _and_water. _
mains; (3)° sewers "that do not discharge into
project ‘waters; (4) minor aécess roads; (5)
telephone; gas, and eléctric utility distribution
lingés;” (6) non-project -overhead electric
transmission lines that do not Feduire erection
of support stfutturés within the pro;ect
boundary; (7) ‘submarine, ' overhéad, -
undergmund major t.e!ephone d:stnbuuon
cables or major ‘electric distribution lines (69-
kV or less); and'{8) water intake or- pumping
facilities that do not extract more. than one
million gallohs per day-from a project
reservou Nolater than Jannary 31 of each
yéar, the Licensee shall file three  capies of a

report bnef]y descnbmg for each conveyance -

made under this paragraph (¢)during the prior
calendaryear, the type of interest conveyed
the’ Iocanon ‘of the lands subject'-to: the
conveyance, and the nature of “the ‘use. for
which the interest was convcyed

A{d) 'I‘he Licensée may’ ctmvcy {ee ‘titles to,
eascmcms or nghls-of-way across, or Jeases uf
project !ands for: (1) construétion of new
bridges or roads for which all necessary State
and Federal approvals have been obtained; (2)
sewer or effluent lines that -discharge into
project waters, for which all necessary-Federal
and Stale water quality certificates or permits
have been obtained; (3) other, pipelines that

" eross project lands or - waters but do not

discharge into project waters; (4) noii-project
overhead electric transmission- lines that
require erection of support structures within
the projéct boundary, for which all necessary
Federal and State approvals have been
obtained; (5) private or public marinas that

Federal Enefgy Guldelines
00062

.and procedures for
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can accommodate no more ‘than: 10 watercraft
at.a time and are located at least one-half mile
fram any -other. private or public marina; (6)
recreational development .consistent -with_an
approved Exhibit R or approved report on

recreational resources of an Exhibit E; and (7)-

other uses, if: (i) the amaount of land conveyed
for a particular usé is five acres or less; (i) all
of the.land conveyed js located at least 75 feet,
measured horizontally, from, the edge of the
project reservoix-at. normal .maximurn, surface
elevation;-and (iii) no more than 50 total acres
of . project lands for;each, project:deyelopment
are conveyed under this clause (d}7).in.any.
énléndar year. At léast 45:-idays before
conveying any interest in project-lands under
this’ paragraph (d), the Licénsee must file»a
leiter 'to’ the ‘Directdr, Off ice” of ‘Electric Power
Regufation, “stating” its -intent’ to convéy'the
interést and _briefly . describing’ the"type of
interest and ‘location of the lands™to be
conveyed (a marked Exhibit G or K map may
be used), the nature of the proposed use: the
identity of any Federal or State agency official

consulted, and any Federal-ér Stale spprovals:’

required for the proposed use. Unless the

" “Director, within 45 days Trom (he niling ddte,

requires the Licensee to {ile an application for

prior approval, the Licensee may:corivey thé

intended interest at the end of that period.. ..
e T SL T oo

(e) The following additional conditions
applyte any .intended conveyance: under
paragraphs'(c) or (d) of thié article:—. = -v.s

. (1),;Befarq-cam}ey§ng Lhé;‘_imer_éél.,"’:ﬂic
Licensee shall consylt with Federal apd State
fish. and wildlife or recreation agencics, .as
appropriate,. and the :State Historic
Preservation Officer. . s 5w o

' () Beforé “conveying " the'inteiest,” the
Licensee shall deterininé ‘thit the propéséed use
of the-larids to’be"¢onveyed is not ‘inonsistent
with'' £hy ‘approved EXhibil* 'R ‘of 'approved
report on recreational resources-ol*an Exhibit
E; or, if the project does not have an approved
Exhibit R or approved report on. recreational
resources, that the lands to be conveyed do not
have recréational value. 7L '

" °(3) The instrument of conveyance must
include - covenants. ' running ~with ~the ‘Jand
adequate to ensure -that? (i)<the .use of :the
Jands .conveyed :shall .napt endanger health,
create-a nuisance, or otherwisg be, incompatible
with -overall project recreagjona}- use; and (i)
the -grantee -shall take- all reasonable
precautions” Lo, ensurg that. the. constructipn,
.operatiop, and maintenance of structures or
facilities on the conveyed lands will occyr.in 2
manner  that will .protect the.scenic,
recreational, and‘cnvix_:on.menthl_:vahiés of the
project. - s '

FERC Reports .
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.. (4) The Comr‘nigslion reserves the right 1o
require the Licensee 10 take” reasonable

- femedial Action to corréct any violation of the

terms and conditioiis ‘of ‘this’ article, for the -
prol.t:'ct,ién"g'nd,_enhancemém. of the project’s
scenic, récreatipnal, and other ‘environmental
values. a e & o e
(f) <The c‘é:‘veyénc"ei':of an interest :in
projéct tarids undef: chis-article ‘does -not “in
iLself ‘change “the: project  boundaries. ' The
project’ bounddries may be changed to exclude
land - convéyed upder {his® article only “upow
approval-of trévised *Exhibit ‘G ‘or-K.drawings
(project boundary maps) veflecting exchision of
that land.Lands tonveyéd- under this- article
will beiexcludéd- from 'the project only upon-a
determination that the land$ are 1bt necessary.-
for - project- ‘purposes, such. as operation .and
fnajntenance, flowage, recreation, public
access, protection of environmental resources,
and shoreline control, including shoreline
iaesthetic values. Absent extraordinary

i

* Greuinstances, proposals to exclude lands

conveyed. under- this article from the -project
shall be consolidated for consideration when
revised vExhibit.Q—qr‘-‘:Ksdrawiﬂsa-wm.a}d_m;ﬁlad_; :
for approval for other puUrpOses. -

Article’ 38 Pursuant to Section 10(d) of

. the-Act, during, the first 20 years of _operation

of the project under license, a” specified
seasonable .rate of relurp ;upoR. the net
investment' in:the project shall be used for
determining surplus earnings of the.project for
the establishment .and maiaténance of
amortization reserves. One hall.of the.project
surplus earnings, if any, accumulated after the
first 20 years of operation under the license, in
excess - of the ; specified. vate ,of return per
annum,-on the net investment, shall be.set
aside. in a project ameriizatipn reserve account
at.the-enf of ieach fiscal .year: To the.extent
‘that. Lhere.is; azdeficiency. of projert earnings
below- the ;specified rate:of return per annum
for.:any fiscal year after the first 20 years of
operation under:the. license; the amount of that
deficiency. shall be.deducted from the amount
of any. surplus earnings. subseguently
accumulated, ._unlil:;absorbed: One-half of the
remaining surplus :e.arni-ngs,g.if any,
cumulatively  computed, shall be.set.aside .in
the project amortization reserve apcount. The
amounts esl._ab.l_i,shec_l.ri_p_jlhs_: project
amortization .reserve. account shall be
maintained until further order  of.the -
Comm}ssion_.‘ : ; 2 e © o
.. The annual ‘specified’ reasoneble rate of
return shal] be the sum of ‘the anpual weighted
costs’ of lorig-term debt, preferred 'stock, and
cormon eqility, as defined below. The annual
weighted cost for each component "of the
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rcasonablc rate of relurn is the product of its
cap:tal ratio and cost rate. “The annual capltal
ratio for each camponent of ‘the rate of refurn
shall be calculated based” on an average of 13
monthly balances ‘of amounts properly
includable in the Licensee’s long term debl and
proprietary capital accounts as listed in’ the
Commission’s - Uniform  System of ‘Accounts.
The:cost rates for-long-term debt and preierred
stock -shall be their respective -weighted
ayerage .costs. for -the year, and the cost, of
common equity. shall be -the interest rate on
JO-ye.ar government bonds (reporwd as, the
Treasury . Department..-10-year constant
maturity . ‘series) , computed on_the. mgnti_n_ly
average for the year in question plur,!four
pcrcenta[;c poirits (400 basis points). . ., )
- " {FyThe Licensee's failure to file.a peutmn
appealing 'this order to’the Commission shall
constitute acceptance. of this licénse. In

Cited as “26 FERC
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acknowledgment -of acceptance:of -this order
and its’terms and conditions, it shali:be signed
by' the Licensee and returned to. the'
Commlssmn ‘within 60 days from the datc t}us
ordt:r is lssucd ’ -

— Footnotes —

E Aulhonl} 1o act ‘on this mattér is delcgntnd to
the Director, Office of Electric -Power’ Regutation,
under § 375308 of the Commission’s regulations, 18
C.F.R. §375.308 (1933). "This order may-be appealed
16 the -Commission by any party within 30 days of its
issuance pursuant to. Rule '1902, 18 C.F.R.
§385.1902, (1983). Filing :an appeal and final
Commission -action :on that appeal are prerequisites
for filing an application for, rehearing as provided in
Section 313(3) of :the Act, .Filmg an. appeal, does nol
opsrate as o stay of l.!u; effecuvc date of this, ordcr or
of any (other. daje specified in this order, except as

specifically dlracted by the Comrmmon
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Evereit E. Whitinan, Pro;ect Nois073-001 - - . .

ey

Order Amending License (Major)

v

(Issued:July 30; 1984)
Quentin A. Edson, D'i?éci'or,?omcéioff.H?drUpbwerLii:‘ensing R g e

On June 1, 1984, Everctt E. Whitman,
Licensee for the proposed Benton Falls Project

No. 5073, filed a request for extensidriswof fime

to submit plans of study regarding water

quality and minimum’ TIow;" required.iinder !

Articles 27 and 29 of the license. * The major
license was issued on March 8,:1984.3 ..
.o Artidle 727 <of. the . license required..the
Licensee to ¢onduct .a-water: quality-study in
cooperation with relevant resource agencies Lo
assess Lthe impacts of pro_]ecl opcration on the
water qualny of the river. A“study plan was
requm:d o' be filéd wnh n'thré\»: rionths of the
jssuance of the Teehise “Article '29 required the
submission of a sirdilar+ fplan “of ‘study “io
daterm;ne d)e mmunum ﬂuw releases by thc
same date. . ¥

‘“The Licénsee’ has requesled ‘a GO-day
extension of time: in’ whtch to ‘flle the
aforemcnuoned studies.": 5

The ‘Licensee sm"u:s that: (1) he has

o -expenencad -dlfﬁcully—m Tetaining-local- expens-

to assist ‘him"in ‘“dealing :With' the " unique
prubiems of the SeBasticook: River: (2) the
‘record ' spring’ ‘rainfall has' ‘Hindered. progress;
‘and-'that (3)"he has ‘been’ préoccupied with
'fmahnng ‘the “power sdles- contract-with
‘Céntral Maine Power Company, dn‘issue which

‘F£RC‘Roports

01450

,I: IS ardcrecf hat:”

is now, pendiig.befpre the Maine Public Wtility
Commlssxon
“-The eénsultant has now been retained and

.&;as assured the Licensee that the plans of

‘study~‘can be subiitted Withih the extended
period. Since the requested extension of time is
ainimal and.it is likely that the plaps will be
submitted within the pcnod it -is determined
that'it.is reasonable.dand in the. publlc interest
to gram ‘the extension ol umc whone o i

wEd ule "-‘.‘ Whae R RE tE meRown

LA, “The: mqucst Lo mctend the giue dates
for enyirenmental plans underArucie; 27 and
29 of the. hcensezsgranmd. 25

(B Articles 27-and 29 of the: Ord:r Issmng

-Major - Licerise ‘for Project- No.. 5073, . :ssuc:d

March 8,:1984, are revised as‘follows: ;
Aruc}:.j- 27.-Licensee-.shall; - after
consultation ‘with- the-Maine Department -of
Envirenmental-Protection, “and “Mzine
‘Department- of "Inland Fisheries and Wildlife

*develop ‘axtidy ‘plan:to asséss the impact of

‘project’ operation on the water quality of the

‘Sebasticook River, Within 5 months from the
‘date of ‘issuance "of ‘this:license, the Licensee

shall file a description of the study plan with

62,130
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the':Commission,.~for.. approval . aiong with
comments from 'the+ above ‘agencies: on -the
adequacy -of “the study. *The  Commission
FEserves thc nghl 1o reqtnre 'modmcatmn oI‘the

plan >

completion of the ly, ihc results [ Lh(:
study shall be submitted to the ‘Commission.
Further, if the resulis-of “the. study indicate
that changes in projecl structures or operauons
are necessary-to maintain “the. S:.al.e .of Maine
water:quality standards, Llcensge shall also file
{or Commission:approval within Gmonlhs from
the date-of completion of the study, a schedule
for: implementing’ the . specific schanges. in
project: structures ‘or -operations.. At the .samé
lifie; <¢opies~of “the: sehedule: shall be. :served
upon l.lnc agencus consultad-

~ Articie 297 Licenses” shIL in " Edoperation
with the Maine Department of Enn'r'driﬁ‘\é’r'f'iﬁl
Protection and U.S. Fish and Wildlife Service
develop a study plan to determine the
minimum flow releases from the project dam
that are necessary to protect and enhance fish

Cited gs 2’28 FERC'Y] .. .

and wildlife resources and water-quality of ib¢ "uxa istay of the effective date of this order or of any
““othér daic specified in this order, cxcept as

Scbasticook River. Within 5 months from the

197, 82384

in

approval along with comments from the .above
agencies on the adeguacy of the ﬁlan The
Comm?ssmn reserves the nght to reqmre
mod:f‘cﬁuon to lhe plan 5 i

compielmn of Lhe Su.ld) : the Licensee shall fxle,
umh .copies tn the agencies (¢ consulu:d a repor;
on the results of the smdy and, for Commmnon
approval, recommendations for flow releases
from the project dam. Copies of agencies’
letters, of comment on the adequacy of the
recommended m;mmum “Tlow sﬁall‘be mc!ud::d
in t.he ﬂling - -

cl- Aul.hnn!y wnct.nrx'tlns;mauer lsdelesa.u:d l.n
the-Dxrecmr Office dL Hydropower, Licensing, un.der
§,'57.5,013 of, the: Cmmmss;un s -mgulauons 18 C F.R.
§375.313, ('1984) This order may be nppealed io'the
Commlssnon by any party within 30 days ‘of “its
issuance pursuant te Rule 1902, 18 C.F.R §385.1902
(1983). Filing an appca'! and final Commission action
on’ that-appecal- dre - prerequisites. for filing an
application-“for sehearing. .es..provided in . Section
313(a) of the Act. Filing an appeal does not -operate

date of issuance of this license, the Licensee:. spegificallydirected by the Commission. . -

shall file the plan with the Commission for

3 Scc 26 FERC H 62.201
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STATE OF MAINE

‘\N‘“"%,, DEPAHTMENT OF ENVIRONMENTAL PROTECTION

PP
_:\‘\ “-,:.-..- ? % . STATE HOUSE STATION 17 : AUGUSTA, MAINE 04333
25 STAFF ORDER

4!(

~,,a§ . INTHE MATTER OF

\*
PENETT E. WHITMAN. ) " WATER QUALITY CERTIFICATION
Benton, Maine, Kennebec County )
BENTON FALLS mnom.zcmc PROJECT )
iz )

02/49— 7519-11040

After review of’ the request and related materlals submlt;ted by the applicant
under the provisions of Section 401 of the Federal Water Pollution control Act

the Department finds that:

SUMMARY FINDINGS OF FACT AND ORDER

1. The appllcant proposes the construction and operation of a new
hydroelectric generating I‘acility to be 1ocated on the Sebasticook RlVEI‘ in

Benton, Mame

2. The project is subgect to the Jurisdmtion of the Federal Ener-gy Regulabor'y '

Cammission and the U.S. Army Corps of Engineers. The applicant has filed

an application for license to develop and operate the Benton Falls . = - .
Hydroelectric Project (FERC No. 5073). Water Quality Certification is, = -
therefore, consideréd, pur‘suant t.o Sectlon 401 of the Federal Hater L

r Pollution Control Act.

3. The pr'o,}ect was appmved by the Departmant ‘of Inland Flshemes & Wildllf'e .
by permit #1847-11040 issued September 28, 1983, pursuant to the Str'eam ;
Alteratlon Act 12 M H S.A., Sectlons 7776 7780. ; . '

Yy, The pmject was. approved by the Board of‘ Envu-onmental Pr'otection by permit
#02/49-~7780-11040 issued September 28, 1983, pursuant to -the S:Lte Location
of Deve10pment Act 38, M.R.S.A., Sectlons 481-490. _

5. Water Quahty Standar'ds will not be adversely affect.ed by the pr-ogect as -
approved to the point of requirmg recla531f1cation ; :

THEREFORE, the Depar‘tment GRANTS that there is a r-easonable assurance that the
activity w111 not vmlate applz.cable Water Quality Standards subject to the .

f‘ollowmg condltmns

1 This certlflcatlon is condltmnal upen the applicantis ccntmual comphance _

" iith all terms and conditions of Stream Alteration Permit #18U7-11040 and
Great Ponds Alteratmn Permit #02/49-7780-11040.

2. This certzfmatlon is enditional upon the Department's issuance of any
Waste Discharge License and the applicant's compliance with the terms and
conditions of any such license that may be required for the discharge of’
any pollutant from the project (e.g., bearing cooling water), pursuant to’
the Protection and Impmvement of water's 38, M.R.S.A., Sections 361-452.

DONE AND DATED AT AUGUSI‘A MAINE THIS 29TH DAY OF SEPTE‘{BER 1983.
DEPRR'INE.'NT OF ENVIROWENTAL PROTECTION
BY: /(/
RY £° WARREN, COMMISSIONER
PLEASE NOTE ATTAC"IED SHEET POB APPEAL PRCCEDURES. .
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STATE OF MAINE ,
DEPARTMENT OF ENVIRONMENTAL PROTECTION-
STATE HOUSE STATION 17 AUGUSTA, MAINE 04333

DEPARTMENT ORDER

€

IN THE MATTER OF

) MAINE WATERWAY DEVELOPMENT AND .-
CONSERVATION ACT AND

BENTON FALLS ASSOCIATES
WATER QUALITY CERTIFICATION

Benton, Maine

Kennebec County

)

)
BENTON FALLS HYDRO PRCJECT )

) FINDINGS OF FACT AND ORDER

)

)

CONDITION COMPLIANCE AND
NEW PERMIT

FISH PASSAGE CONSTRUCTION
#1.-07519-35-8-C  (Approval)
#L-22142-34-A-N  (Approval)

Pursuant to the provisions of 38 MRSA Sections 464 et seq, and Sections 630 et seq., 06-096
CMR 450 (Administrative Rules for Hydropower Projects, effective date September 1, 1987), and
Section 401 of the Federal Water Pollution Control Act (ak.a. Clean Water Act), the Department
of Environmental Protection has considered the application of BENTON FALLS ASSOCIATES
with its supportive date, agency review comments, and other related materials on file and FINDS

THE FOLLOWING FACTS:

1. INTRODUCTION

The applicant proposes the construction and operation of 2 permenent upstream fish passage
facility at the Benton Falls Hydro Project, located on the Sebasticook River in the Town of
Benton, Kennebec County, Maine, in compliance with the terms of Department Order #L-
7519-35-R-M dated July 31, 1998. The project is operated as 2 hydroelectric penerafing

facility under the terms of FERC License No. 5073.

2. PROCEDURAL HISTORY

By Order #02/49-7519-11040 dated September 29, 1983, the Board of Environmental
Protection approved a permit and water quality certification for the proposed construction and
licensing of the Benton Falls Hydro Project. In its approval, the Board found that adequate fish
passage facilities would be needed at the project in the future to support the planned restoration

of anadromous fish to the Kennebec River drainage.

On March 8, 1984, FERC issued an original license for the unconstructed Benton Falls Project
that included provisions for future construction and maintenance of fish passage facilities,

should they become necessary.
By Order #1.-7519-35-L-M dated February 24, 1998, the Board modified the terms of its

original approval for the Benton Falls Project to be consistent with the 1986 Agreement
Between the State of Maine and Kennebec Hydro Developers Group ("1 986 KHDG
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Agreement), which became effective on January 23, 1987. Under the terms of the 1986 KHDG
Agreément, the signatory dam owners, including Benton Falls Associates, agreed to provide
iod to facilitate anadromous fish restoration efforts and to provide

funds over a 12-year pen
permanent fish passage at their dams during the 1999-2001 period in accordance with a revised

restoration plan,

On January 25, 1989, FERC amended the License for the Benton Falls Project to incorporate
the fish passage provisions of the /986 KHDG Agreement.

By Order #1-7519-35-R-M dated ] uly 31, 1998, the Department modified its 1988 approval to
be consistent with the Agreement Between Members of the Kennebec Hydro Developers
Group, the Kennebec Coalition, the National Marine Fisheries Service, the State of Maine,
and the US Fish and Wildlife Service ("KHDG Setilement Agreement"), dated May 26, 1998.
The 1998 KHDG Settlement Agreement was intended to: achieve a comprehensive settlement
governing fisheries restoration, for numerous anadromous and catadromous species, that will
rapidly assist in the restoration of these species in the Kennebec River after the termination on
December 31, 1998 of the 1986 KHDG Agreement, avoid extensive litigation over fish passage
methodologies, timetables and funding; assist in the removal of the Edwards Dam; and fund
the next phase of a fisheries restoration program for the Kennebec River. Benton Falls

~ Associates was a signatory to the 1998 agreement.

On September 16, 1998, FERC amended the license for the Benton Falls Project to include the
fish passage requirements set forth in the 1998 KHDG Settlement Agreement.

By letter dated May 29, 2003, the Department of Marine Resources notified Benton Falls
Associates that all of the pre-conditions of the 1998 KHDG Settlement Agreement for the
contruction of upstream fish passage at the Benton Falls Project were expected to be completed

by June 1, 2003. As aresult, to satisfy the terms of the KHDG Settlement Agreement and

Condition 5(C) of the Department’s July 31, 1998 Order, permanent upstream fish passage

facilities would need to be operational at the Benton Falls Project on or about Tune 1, 2004.

By letter dated June 23, 2004, the Department of Marine Resources notified Benton Falls
Associates that the conditions in the KHDG Settlement Agreement triggering upstream fish

" passage at the Benton Falls Project were completely met on June 13, 2003, as follows:

ary upstream passage at Fort Halifax became operational in 2000; an Alaskan steeppass
fishway was installed at the outlet of Pleasant Pond in Stetson Stream in 1999; the Newport
Darm was removed in August 2002; two Alaskan steeppass fishways were installed at the outlet
of Plymouth Pond in the summer of 2002; and a pool-and-chute fishway became operational at
the outlet of Sebasticook Lake on June 13, 2003. As aresult, under the terms of the KHDG
Settlement Agreement and Condition 5(C) of the Department’s July 31, 1998 Order, permanent
upstream fish passage facilities were required to be cperational at the Benton Falls Project by

June 13, 2004.

tempor



BENTON FALLS ASSOCIATES ) MAINE WATERWAY DEVELOPMENT AND

BENTON FALLS HYDRO PROJECT )
#L-07519-35-S-C  (Approval) ) WATER QUALITY CERTIFICATION
)

1-22142-34-A-N  (Approval)

CONSERVATION ACT AND

Page 3

By letter dated July 27, 2004, the Department notified FERC that Benton Falls Associates was
in violation of the terms of its water quality certification and FERC license with respect to the
construction and operation of permanent upstream fish passage facilities at the project.

By letter dated September 28, 2004, FERC concluded that Benton Falls Associates had
violated the license for the project as it relates to the DEP’s water quality certification and the
requirement to install permanent upstream fish passage facilities at the project by June 13,
2004. By this letter, FERC directed Benton Falls Associates to consult with appropriate state
and federal agencies, including the DEP, and file 2 mitigation plan commensurate with the
impacts associated with the violation. This plan was to take into consideration any expenses
incurred by the Maine Department of Marine Resources (MDMR) due to the Iack of fish
passage at the Benton Falls Project and was to include a schedule for its implementation and

completion.

By letter dated February 25, 2005, Benton Falls Assotiates filed the required mitigation plan
with FERC. Pursuant to the plan, Benton Falls Associates agreed to 1) pay $18,000 to the
National Fish and Wildlife Foundation, for deposit in the Kennebec River Restoration Fund,
for trap and truck expenses incurred by MDMR on the Sebasticook River for the 2005
migratory season if the upstream fish passage facility is not operational by May 1, 2005, and 2)
complete construction and begin operation of the upstream fish passage facility at the Benton '
Falls Project by May 1, 2005, or as soon as possible thereafter, but in no event later than
December 31, 2005. Benton Falls Associates also agreed that the upstream fish passage
facility will include = trap and sort facility, the details of which will be worked out pursuant to
a separate agreement between Benton Falls Associates, MDMR, and certain other Maine State
Agencies. This plan was approved by all consulting agencies, including the DEP.

On March 22, 2005, FERC approved the mitigation plan as filed by Benton Falls Associates.

. FISH PASSAGE CONDITIONS

Asmodified by the July 31, 1998 Order, Condition 5 of the permit and water quelity
certification for the Benton Falls Hydro Project reads as follows:

“A.FISHERIES RESTORATION SUPPORT

The applicant shall provide funding, conduct studies, engage in consultation, install fish
passage facilities, report on annual restoration activities, and comply with all additional
duties and obligations as set forth in the Agreement Between Members of the Kennebec
Hydro Developers Group, the Kennebec Coalition, the National Marine Fisheries Service,
the State of Maine, and the US Fish and Wildlife Service ("KHDG Settlement Agreement”),

dated May 26, 1998.
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Introduction

In the summer of 2016, Benton Falls Associates, through its consultant, TRC, collected
environmental data related to the chemistry and biology at three locations on the segment of the
Sebasticook River in Benton: 1.) immediately upstream and 2.) immediately downstream of its
Benton Falls hydropower generation facility and 3.) immediately above the upper limits of the
impoundment (see Map 1). The data is to be submitted to the Maine Department of Environmental
Protection (Maine DEP) for confirmation that the Benton Falls Hydroelectric Project does not
cause or contribute to violations of Maine Water Quality Standards. Such confirmation will be
submitted to the Low Impact Hydropower Institute as a condition of the project’s certification as
a low impact facility. The Sebasticook River in the vicinity of the Benton Falls Project is a Class
C water. Appendix A of this report contains the standards for a Class C water.

Methodology

TRC conducted an impoundment trophic state study at Benton Falls Associates’ Benton Falls
Hydroelectric Project in Benton, Maine. One sampling occurred during the last week of June, and
thereafter two monthly samplings occurred in July through October at the deepest location in the
impoundment. Based on communications with Benton Falls Associates, the deepest location of
the impoundment is just to the left of the intake about 25 yards upstream of the powerhouse. For
safety reasons, TRC conducted impoundment sampling from the buoy string located just upstream
of the powerhouse. Parameters sampled by epilimnetic core grab sampling included total
phosphorus, chlorophyll a, color, pH, and alkalinity. In addition, temperature and dissolved
oxygen were recorded from the surface to the bottom of the impoundment at 1 meter increments
and Secchi depth was recorded. Monitoring was conducted in accordance with the Maine DEP
Sampling Protocol for Hydropower Studies as modified in consultation with the Maine DEP. See
Map 1 for the impoundment sampling location.

In addition, TRC conducted a temperature and dissolved oxygen study downstream of the dam and
upstream of the impoundment. In consultation with the Maine DEP after reconnaissance
investigations of the tailrace, the downstream sampling was conducted at the nearest downstream
location where the depth was less than 10 feet (approximately 200 feet downstream of the tailrace).
The upstream sampling location was determined by TRC staff paddling upstream from the
impoundment, and noting changes from impoundment to riverine conditions (water flow and
depth). Maine DEP concurred with the upstream sampling location via email on July 15, 2016.
See Map 1 for the upstream and tailrace sampling locations. Water depth at the upstream and
tailrace sampling locations was less than 10 feet, therefore data sondes in unattended mode were
used to collect hourly temperature and dissolved oxygen data over the summer.

During the summer of 2016, flows were very low and temperatures were generally warm. The
Benton Falls facility generated infrequently during the water quality sampling period.

1 December 2016
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Water Quality Parameters

Dissolved oxygen (DO) and temperature vertical profile (1 meter intervals) sampling was
conducted at the Benton Falls impoundment nine times between June 30™ and October 19, 2016.
Also included in the sampling was Secchi disk transparency, total phosphorus, chlorophyll a, color,
pH, and total alkalinity parameters. During the 2016 sampling effort the Benton Falls
impoundment did not stratify.

Dissolved oxygen and temperature data were also collected using data recording sondes at two
locations: (1) immediately above the upper limits of the portion of the Sebasticook River
impounded by the Benton Falls Hydroelectric Facility and (2) approximately 200 feet downstream
of the tailrace (see Map 1 Sampling Locations). The sondes were placed mid-depth in the river
channel.

The sondes at both sampling locations were deployed on July 12, It was discovered on a later
check that the tailrace (downstream) sonde was not properly functioning. The downstream sonde
was replaced on July 29, 2016, but had subsequent issues which were repaired on August 13, 2016.
The upstream sonde, deployed on July 12, 2016, functioned properly for the entire time of its
deployment, except for four of the last five days of the monitoring period when the sonde recorded
DO concentrations of 0 mg/L overnight. Both sondes functioned properly between August 13%
and September 14", Maine DEP concurred with the collection of one month of upstream and
downstream DO and temperature data via email on September 9, 2016.
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Map 1 — Water Quality Sampling Locations
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Results
Water Quality Parameters

A summary of the sonde temperature and DO data for the period August 13 through September
14" is presented in Table 1. Table 1 also contains impoundment temperature and DO data
collected with a hand held DO meter. In addition, data for the period August 13™ through
September 14", when both sondes were functional, are shown in graphic form in Figures 1 - 3.
All temperature and dissolved oxygen sampling data from the data sondes, including the times
when the sondes failed, and impoundment sampling data are presented in tabular form in Table 2
— Benton Falls Temperature and Dissolved Oxygen Data from Data Sondes (Upstream and
Tailrace) and Profile Data from Hand Held Dissolved Oxygen Meter (Impoundment). Additional
water quality data is presented in Table 3 — Additional Benton Falls Water Quality Data.

DO concentrations and percent saturation were generally higher in the tailrace than in the upstream
sampling location (see Table 1 below). The higher DO levels at the tailrace sampling location are
likely due in great part to the proximity of the sampling location to the Benton Falls Dam spillway
where the outflow water becomes aerated as it pours over the dam.

There is a distinct diurnal pattern at the upstream sampling location with DO dipping in the
afternoon to evening hours, then beginning to rebound in the early morning hours. The %
saturation follows a similar pattern to the DO concentration. This pattern is likely correlated to
biological production in the river with DO being highest during the daylight period and dropping
during the hours of darkness or low light when respiration dominates.

Table 1 — Range Summary of Temperature and DO Data for Tailrace, Upstream and
Impoundment
(August 13" through September 14™)

Tailrace Upstream Impoundment
(sonde) (sonde) (hand held meter)
Temperature (°C) 21.8-252 20.2-26.3 22.3-239
Dissolved oxygen (mg/L) 8.0-10.3 7.6 —10.0 7.0-79
% Saturation 93.9-118.4 85.6-114.7 81.0-91.0

Water quality data collected from June through October of 2016 show that the Sebasticook River
in the vicinity of the Benton Falls Hydroelectric Project is meeting Maine DEP Class C water
quality standards. During the 2016 sampling season, the lowest recorded DO concentration and
percent saturation were 5.00 mg/L and 58%, respectively, in the bottom of the impoundment (7.0
meters) on June 30, 2016. On that impoundment sampling date, at 6.0 meters, DO was 5.72 mg/L
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and 65% saturation. At the surface of the impoundment on that sampling date, DO was 7.97 mg/L
and 98% saturation. On subsequent impoundment sampling events the DO did not go below 6.10
mg/L and 73% saturation (July 26, 2016) at the deepest portion of the impoundment (see Table 2).
The lowest DO concentration recorded by the data sonde for the upstream location was 7.4 mg/L
on July 29, 2016 and the lowest DO saturation recorded by the data sonde for the upstream
location was 85.6% on September 12, 2016. The lowest DO concentration recorded by the data
sonde for the tailrace location was 8.0 mg/L on August 15, 2016 and 89.0% saturation on
September 19, 20162,

Table 3 presents data on the five parameters sampled during the impoundment sampling events
from June 30™ through October 19, 2016. Chlorophyll a ranged from 0.0014 to 0.0062 mg/L, total
phosphorus ranged from 13 to 30 ug/L, color ranged from 16 to 29 PCU, pH ranged from 6.9 to
7.2 S.U., and total alkalinity ranged from 30 to 38 mg/L. Secchi depths ranged from 2.7 to 4.7
meters, while overall impoundment depth during the sampling period ranged from 6.8 to 7.2
meters. See Table 3 for detailed impoundment sampling parameter results.

Point-Source Discharges in the Vicinity of the Benton Falls Hydroelectric Project Facility

The Maine DEP’s Wastewater Facilities and Outfalls Google Earth kmz file was reviewed to
determine point-source discharges in the vicinity of the Benton Falls Hydroelectric Facility to
provide context for the facility’s potential effects. No point-source discharges were identified in
the immediate vicinity of the Benton Falls Hydroelectric Facility. The nearest upstream discharge
is the Clinton Water District outfall, which is located approximately 7 river miles upstream of the
portion of the Sebasticook River impounded by the Benton Falls Hydroelectric Facility. The
upstream sonde sampling location is just above the upper limits of the impoundment and is
depicted on Map 1.

! Water quality data for the upstream data sonde is available for the period July 12" through September 19*. The
lowest DO concentration listed is for a date which precedes the sampling period shown in Table 1, which is for the
period August 13™ through September 14,

2 Water quality data for the tailrace data sonde is available for the period August 13" through September 19", The
lowest DO % saturation listed is for a date which is after the sampling period shown in Table 1, which is for the
period August 13t through September 14,
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Table 2 — Benton Falls Temperature and Dissolved Oxygen Data from Data Sondes (Upstream and Tailrace) and Hand

Held Dissolved Oxygen Meter (Impoundment)

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation

Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
Surf. Stn. #1 - 23.5 Stn. #1-8.23 Stn. #1 - 97
im Stn. #1-23.5 Stn. #1-8.16 Stn. #1 - 96
2m Stn. #1-23.5  Stn. #1-8.20 Stn. #1 - 97
10:00 AM 3m Stn.#1-23.6  Stn.#1-826  Stn.#1-98
4m Stn. #1-23.5  Stn. #1-8.23 Stn. #1 - 97
5m Stn. #1 - 23.5 Stn. #1 - 8.15 Stn. #1 - 96
6m Stn. #1-23.5 Stn. #1-8.24 Stn. #1-97
Surf. Stn. #2-24.0  Stn. #2-8.20 Stn. #2 - 97
11:00 AM im Stn.#2-24.0  Stn.#2-820  Stn.#2-97
6/30/2016 2m Stn. #2-24.0  Stn. #2-8.30 Stn. #2 - 98
11:15 AM Surf. Stn. #3 - 24.2 Stn. #3 - 8.50 Stn. #3 - 101
im Stn. #3 - 24.2 Stn. #3 - 8.40 Stn. #3 - 100

Surf. 26.0 7.97 98

im 24.4 8.18 97

2m 23.8 7.86 93

12:00 PM 3m 23.7 7.49 88

4m 234 6.27 74

5m 22.9 5.75 67

6m 22.3 5.72 65

7m 22.1 5.00 58

Surf. 23.7 8.78 103

7/12/2016 12:00 PM m 227 8.65 100

2m 22.4 8.60 98

3m 22.0 7.35 83
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation

Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)

4m 21.5 7.50 84

5m 214 7.40 83

6m 21.1 7.54 83

7m 20.8 7.40 81
3:00 PM 23.8 9.40 110.2
4:00 PM 23.8 9.40 110.3
5:00 PM 23.7 9.40 109.6
6:00 PM 23.9 9.30 109.3
7:00 PM 23.8 9.20 107.6
8:00 PM 23.7 8.90 104.9
9:00 PM 23.6 8.70 102.3
10:00 PM 23.5 8.55 101.4
11:00 PM 23.5 8.70 100.9
12:00 AM 234 8.65 100.4
1:00 AM 234 8.65 100.1
2:00 AM 23.4 8.65 99.7
3:00 AM 234 8.65 99.5
4:00 AM 23.4 8.50 99.1
5:00 AM 233 8.50 98.7
7/13/2016  6.00 AM 233 8.50 98.9
7:00 AM 23.4 8.70 101.1
8:00 AM 23.6 8.85 104.4
9:00 AM 24.0 9.10 106.9
10:00 AM 24.4 9.30 109.0
11:00 AM 24.8 9.30 111.3
12:00 PM 25.3 9.50 113.1
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
1:00 PM 25.6 9.45 114.6
2:00 PM 259 9.50 115.6
3:00 PM 26.2 9.50 115.7
4:00 PM 26.2 9.45 114.7
5:00 PM 26.0 9.35 113.5
6:00 PM 25.9 9.20 112.0
7:00 PM 25.7 9.00 109.7
8:00 PM 25.4 8.90 106.2
9:00 PM 253 8.70 103.7
10:00 PM 25.2 8.50 102.1
11:00 PM 25.1 8.40 101.2
12:00 AM 25.0 8.40 100.5
1:00 AM 24.9 8.35 99.5
2:00 AM 24.8 8.25 99.1
3:00 AM 24.8 8.15 98.4
4:00 AM 24.7 8.15 97.7
5:00 AM 24.6 8.10 97.2
6:00 AM 24.6 8.10 97.2
7/14/2016  7.00 AM 24.6 8.25 99.3
8:00 AM 24.9 8.70 103.6
9:00 AM 25.2 8.90 106.3
10:00 AM 25.5 8.95 108.7
11:00 AM 26.0 9.10 110.8
12:00 PM 26.5 9.10 112.7
1:00 PM 26.7 9.10 112.8
2:00 PM 26.7 9.10 113.1
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
3:00 PM 26.9 9.10 113.2
4:00 PM 26.8 8.95 111.2
5:00 PM 26.4 8.90 107.8
6:00 PM 26.2 8.80 107.4
7:00 PM 26.1 8.70 105.2
8:00 PM 25.9 8.50 102.8
9:00 PM 25.8 8.30 101.3
10:00 PM 25.7 8.20 100.2
11:00 PM 25.6 8.10 99.4
12:00 AM 25.6 8.10 98.9
1:00 AM 25.6 8.10 98.5
2:00 AM 25.7 8.00 98.1
3:00 AM 25.7 8.00 97.5
4:00 AM 25.7 7.95 96.7
5:00 AM 25.8 7.90 95.7
6:00 AM 25.7 7.80 95.3
7:00 AM 25.7 7.95 96.9
7/15/2016  g.00 AM 25.8 8.20 99.6
9:00 AM 26.0 8.30 101.1
10:00 AM 26.1 8.50 102.5
11:00 AM 26.3 8.60 103.9
12:00 PM 26.3 8.60 103.8
1:00 PM 26.5 8.55 105.9
2:00 PM 26.7 8.60 107.1
3:00 PM 27.0 8.70 108.3
4:00 PM 26.9 8.70 107.9
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
5:00 PM 26.9 8.60 107.2
6:00 PM 26.7 8.50 105.0
7:00 PM 26.6 8.45 104.1
8:00 PM 26.5 8.40 101.8
9:00 PM 26.4 8.20 100.1
10:00 PM 26.3 8.10 99.3
11:00 PM 26.2 8.10 98.7
12:00 AM 26.1 8.00 98.2
1:00 AM 26.0 8.00 97.9
2:00 AM 26.0 7.95 97.4
3:00 AM 26.0 7.95 96.8
4:00 AM 259 7.90 96.2
5:00 AM 25.9 7.90 95.5
6:00 AM 25.8 7.80 95.2
7:00 AM 259 7.95 97.0
8:00 AM 26.1 8.20 99.7
7/16/2016 900 AM 26.4 8.40 101.9
10:00 AM 26.6 8.45 103.6
11:00 AM 27.0 8.55 105.9
12:00 PM 27.4 8.70 107.5
1:00 PM 27.5 8.40 106.4
2:00 PM 27.7 8.55 108.1
3:00 PM 27.8 8.55 108.3
4:00 PM 27.7 8.55 107.5
5:00 PM 27.4 8.60 106.5
6:00 PM 27.3 8.50 105.2
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
7:00 PM 27.2 8.35 102.8
8:00 PM 27.1 8.20 101.1
9:00 PM 26.9 8.00 98.7
10:00 PM 26.8 7.90 97.7
11:00 PM 26.7 7.80 97.2
12:00 AM 26.6 7.80 96.6
1:00 AM 26.5 7.70 96.2
2:00 AM 26.5 7.90 95.8
3:00 AM 26.4 7.80 95.2
4:00 AM 26.3 7.80 94.7
5:00 AM 26.3 7.75 94.0
6:00 AM 26.2 7.75 93.6
7:00 AM 26.2 7.75 93.7
8:00 AM 26.1 7.75 94.1
9:00 AM 26.1 7.80 94.7
7/17/2016  10:00 AM 26.1 7.95 96.5
11:00 AM 26.0 7.95 96.9
12:00 PM 26.2 8.20 99.8
1:00 PM 26.5 8.50 102.9
2:00 PM 26.7 8.35 103.2
3:00 PM 27.1 8.50 104.7
4:00 PM 26.9 8.45 103.6
5:00 PM 26.6 8.25 101.5
6:00 PM 26.6 8.20 100.7
7:00 PM 26.3 8.00 98.3
8:00 PM 26.2 7.95 97.0
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
9:00 PM 26.1 7.80 95.4
10:00 PM 26.1 7.80 95.1
11:00 PM 26.0 7.80 95.1
12:00 AM 26.0 7.80 94.9
1:00 AM 25.9 7.80 94.7
2:00 AM 25.9 7.75 94.4
3:00 AM 259 7.75 93.9
4:00 AM 25.9 7.65 93.4
5:00 AM 25.8 7.65 92.6
6:00 AM 25.8 7.60 92.4
7:00 AM 25.7 7.65 93.4
8:00 AM 25.6 7.75 94.1
9:00 AM 25.7 7.90 96.1
10:00 AM 26.0 8.10 99.1
7/18/2016  11.00 AM 26.3 8.30 100.7
12:00 PM 26.5 8.30 101.2
1:00 PM 26.7 8.35 102.9
2:00 PM 26.6 8.35 102.8
3:00 PM 26.6 8.45 103.8
4:00 PM 26.3 8.40 101.5
5:00 PM 26.3 8.40 101.9
6:00 PM 26.2 8.40 102.0
7:00 PM 26.3 8.40 101.6
8:00 PM 26.1 8.20 99.5
9:00 PM 25.8 8.10 98.6
10:00 PM 259 8.00 98.2
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°Q) (mg/L) (%) (°c) (mg/L) (%) (°Q) (mg/L) (%)
11:00 PM 25.9 8.00 97.8
12:00 AM 25.8 7.95 97.4
1:00 AM 25.7 7.95 96.8
2:00 AM 25.7 7.90 96.0
3:00 AM 25.6 7.80 95.2
4:00 AM 25.5 7.80 94.4
5:00 AM 25.3 7.80 93.5
6:00 AM 25.2 7.75 93.1
7:00 AM 25.1 7.80 94.2
8:00 AM 25.2 8.10 96.6
9:00 AM 253 8.15 97.9
10:00 AM 254 8.25 98.7
7/19/2016 11:00 AM 25.4 8.25 99.3
12:00 PM 25.6 8.30 100.9
1:00 PM 25.7 8.40 101.9
2:00 PM 26.1 8.60 103.8
3:00 PM 26.1 8.60 103.9
4:00 PM 26.1 8.60 103.8
5:00 PM 26.1 8.60 104.2
6:00 PM 25.9 8.50 103.2
7:00 PM 25.8 8.30 101.4
8:00 PM 25.6 8.20 100.2
9:00 PM 25.5 8.25 99.0
10:00 PM 25.3 8.15 98.4
11:00 PM 25.2 8.15 98.1
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
12:00 AM 25.0 8.15 97.6
1:00 AM 24.9 8.10 97.1
2:00 AM 24.8 8.10 96.5
3:00 AM 24.6 7.95 95.9
4:00 AM 24.5 7.90 95.3
5:00 AM 24.4 8.05 94.5
6:00 AM 24.2 8.00 94.2
7:00 AM 24.1 8.05 95.3
8:00 AM 24.2 8.20 96.9
9:00 AM 24.2 8.25 97.5
10:00 AM 24.2 8.25 98.0
7/20/2016 11:00 AM 24.3 8.30 99.0
12:00 PM 24.5 8.55 100.7
1:00 PM 24.7 8.50 102.2
2:00 PM 25.0 8.70 103.8
3:00 PM 25.2 8.80 105.1
4:00 PM 253 8.90 106.0
5:00 PM 25.2 9.00 106.5
6:00 PM 25.2 8.90 106.1
7:00 PM 25.1 8.80 105.1
8:00 PM 25.1 8.70 104.0
9:00 PM 25.0 8.60 102.9
10:00 PM 24.9 8.50 102.3
11:00 PM 24.8 8.40 101.4
7/21/2016 12:00 AM 24.7 8.40 100.7
1:00 AM 24.6 8.35 99.7
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
2:00 AM 24.5 8.30 98.7
3:00 AM 24.3 8.25 97.7
4:00 AM 24.2 8.20 96.7
5:00 AM 24.0 8.15 95.8
6:00 AM 23.9 8.05 95.2
7:00 AM 23.9 8.15 96.4
8:00 AM 24.0 8.25 97.9
9:00 AM 24.1 8.30 99.1
10:00 AM 24.4 8.40 100.1
11:00 AM 24.7 8.50 101.7
12:00 PM 25.0 8.60 103.1
1:00 PM 25.2 8.80 104.8
2:00 PM 25.5 8.90 106.3
3:00 PM 25.5 9.00 106.9
4:00 PM 255 9.10 107.8
5:00 PM 25.4 9.10 108.2
6:00 PM 254 9.10 107.8
7:00 PM 25.3 8.90 106.2
8:00 PM 25.3 8.80 104.7
9:00 PM 25.2 8.60 103.4
10:00 PM 25.2 8.60 102.6
11:00 PM 25.1 8.50 101.8
12:00 AM 25.1 8.40 100.9
7/22/2016 1:00 AM 25.0 8.35 99.9
2:00 AM 25.0 8.25 99.0
3:00 AM 24.9 8.15 98.0
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
4:00 AM 24.8 8.10 97.1
5:00 AM 24.7 7.95 96.2
6:00 AM 24.7 7.95 95.6
7:00 AM 24.7 7.95 95.9
8:00 AM 24.7 8.10 97.3
9:00 AM 24.8 8.15 98.4
10:00 AM 25.1 8.40 101.3
11:00 AM 25.5 8.50 103.1
12:00 PM 25.9 8.70 104.8
1:00 PM 26.2 8.75 106.2
2:00 PM 26.5 8.80 107.1
3:00 PM 26.4 8.80 106.6
4:00 PM 26.4 8.75 106.1
5:00 PM 26.4 8.80 107.0
6:00 PM 26.3 8.75 105.8
7:00 PM 26.2 8.70 104.8
8:00 PM 26.0 8.50 102.8
9:00 PM 25.9 8.30 101.2
10:00 PM 25.8 8.30 100.5
11:00 PM 25.7 8.20 99.8
12:00 AM 25.7 8.10 99.2
1:00 AM 25.6 8.10 98.6
7/23/2016 2:00 AM 25.6 8.00 98.0
3:00 AM 25.6 7.95 97.2
4:00 AM 25.6 7.90 96.4
5:00 AM 25.6 7.80 95.4
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Benton Falls Hydroelectric Project
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
6:00 AM 25.6 7.80 94.6
7:00 AM 25.7 7.90 95.8
8:00 AM 25.8 8.00 98.3
9:00 AM 26.0 8.20 100.0
10:00 AM 26.2 8.40 101.7
11:00 AM 26.6 8.45 103.5
12:00 PM 26.8 8.45 104.4
1:00 PM 27.0 8.50 105.4
2:00 PM 27.3 8.55 106.4
3:00 PM 27.3 8.55 106.3
4:00 PM 27.0 8.55 105.5
5:00 PM 26.9 8.50 105.0
6:00 PM 26.8 8.45 104.1
7:00 PM 26.8 8.35 103.3
8:00 PM 26.7 8.25 102.2
9:00 PM 26.6 8.20 100.6
10:00 PM 26.5 8.20 99.8
11:00 PM 26.4 8.10 99.0
12:00 AM 26.3 8.00 98.4
1:00 AM 26.2 8.00 97.5
2:00 AM 26.1 7.95 96.9
7/24/2016 3:00 AM 26.0 7.90 96.2
4:00 AM 25.9 7.80 95.3
5:00 AM 25.7 7.75 94.2
6:00 AM 25.5 7.75 93.6
7:00 AM 25.5 7.90 94.8
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
8:00 AM 25.6 7.95 96.7
9:00 AM 25.7 8.00 97.9
10:00 AM 25.9 8.10 99.2
11:00 AM 26.2 8.30 100.8
12:00 PM 26.4 8.40 102.4
1:00 PM 26.8 8.45 103.9
2:00 PM 27.1 8.50 105.0
3:00 PM 27.2 8.55 105.7
4:00 PM 27.3 8.55 105.9
5:00 PM 27.2 8.55 105.8
6:00 PM 27.2 8.50 105.3
7:00 PM 27.0 8.45 103.9
8:00 PM 26.9 8.35 102.6
9:00 PM 26.8 8.25 101.6
10:00 PM 26.7 8.20 101.0
11:00 PM 26.6 8.10 100.2
12:00 AM 26.5 8.10 99.5
1:00 AM 26.4 8.10 98.6
2:00 AM 26.3 8.00 97.7
3:00 AM 26.2 7.95 96.9
7/25/2016 4:00 AM 26.1 7.90 95.9
5:00 AM 26.0 7.80 94.9
6:00 AM 25.8 7.75 94.1
7:00 AM 25.7 7.90 95.5
8:00 AM 25.8 8.00 98.0
9:00 AM 25.9 8.10 99.0
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
10:00 AM 26.1 8.30 101.3
11:00 AM 26.5 8.50 102.9
12:00 PM 26.7 8.45 104.3
1:00 PM 27.0 8.55 105.7
2:00 PM 27.2 8.60 107.1
3:00 PM 27.4 8.70 107.6
4:00 PM 27.3 8.70 107.6
5:00 PM 27.2 8.60 107.2
6:00 PM 27.1 8.55 105.6
7:00 PM 26.9 8.35 102.6
8:00 PM 26.8 8.10 100.3
9:00 PM 26.8 8.00 99.0
10:00 PM 26.7 8.00 98.6
11:00 PM 26.6 7.90 98.1
12:00 AM 26.6 7.90 97.6
1:00 AM 26.5 7.95 97.0
2:00 AM 26.4 7.90 96.4
3:00 AM 26.3 7.90 95.8
4:00 AM 26.3 7.80 95.3
7/26/2016 5:00 AM 26.3 7.80 94.5
6:00 AM 26.3 7.75 94.1
7:00 AM 26.3 7.80 95.1
8:00 AM 26.4 8.00 98.4
9:00 AM 26.7 8.20 101.2
10:00 AM 27.0 8.35 103.2
11:00 AM 27.3 8.55 105.6
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Benton Falls Hydroelectric Project
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation

Date Time Depth (°Q) (mg/L) (%) (°c) (mg/L) (%) (°Q) (mg/L) (%)
12:00 PM 27.7 8.45 107.3

Surf. 27.3 8.11 100

1m 26.7 8.00 99

2m 26.5 7.93 98

12:07 PM 3m 26.4 7.75 94

4m 26.0 6.87 83

5m 25.9 6.75 82

6m 25.7 6.40 77

7m 25.4 6.10 73
1:00 PM 27.9 8.55 107.6
2:00 PM 28.2 8.55 108.4
3:00 PM 28.2 8.55 108.2
4:00 PM 28.1 8.40 106.3
5:00 PM 27.8 8.35 105.4
6:00 PM 27.6 8.30 104.3
7:00 PM 27.4 8.25 102.4
8:00 PM 27.3 8.20 101.0
9:00 PM 27.2 8.10 99.7
10:00 PM 27.1 8.00 99.4
11:00 PM 27.1 8.00 99.2
12:00 AM 27.1 8.00 99.0
1:00 AM 27.1 8.00 98.6
7/27/2016 2:00 AM 27.1 7.90 97.8
3:00 AM 27.0 7.80 96.8
4:00 AM 26.9 7.70 95.9
5:00 AM 26.7 7.60 94.8

23 December 2016



Benton Falls Hydroelectric Project
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
6:00 AM 26.6 7.50 94.2
7:00 AM 26.5 7.80 95.0
8:00 AM 26.5 7.80 96.9
9:00 AM 26.6 7.90 98.4
10:00 AM 26.8 8.10 100.0
11:00 AM 27.1 8.25 101.7
12:00 PM 27.5 8.45 103.6
1:00 PM 27.7 8.35 105.1
2:00 PM 28.0 8.45 106.7
3:00 PM 28.3 8.55 107.6
4:00 PM 28.4 8.45 107.3
5:00 PM 28.4 8.45 106.9
6:00 PM 28.3 8.40 105.9
7:00 PM 28.0 8.30 104.2
8:00 PM 27.9 8.10 102.2
9:00 PM 27.7 7.95 100.3
10:00 PM 27.6 7.95 99.6
11:00 PM 27.5 7.85 99.2
12:00 AM 27.5 8.00 98.7
1:00 AM 27.5 7.90 98.4
2:00 AM 27.4 7.90 97.8
7/28/2016 3:00 AM 27.3 7.80 97.0
4:00 AM 27.3 7.70 96.1
5:00 AM 27.3 7.60 95.1
6:00 AM 27.2 7.50 94.4
7:00 AM 27.2 7.70 95.6
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Benton Falls Hydroelectric Project
Water Quality Report 2016

Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
8:00 AM 27.3 7.90 98.4
9:00 AM 27.5 8.20 100.8
10:00 AM 27.7 8.20 103.0
11:00 AM 27.9 8.35 104.7
12:00 PM 28.3 8.45 106.7
1:00 PM 28.6 8.50 107.9
2:00 PM 28.6 8.50 107.5
3:00 PM 28.7 8.50 107.9
4:00 PM 28.3 8.20 103.2
5:00 PM 28.0 8.00 101.2
6:00 PM 27.8 8.00 101.4
7:00 PM 27.8 8.00 100.8
8:00 PM 27.7 7.85 99.1
9:00 PM 27.7 7.75 97.4
10:00 PM 27.6 7.75 96.6
11:00 PM 27.5 7.70 96.1
12:00 AM 27.4 7.60 95.2
1:00 AM 27.3 7.60 94.7
2:00 AM 27.2 7.50 94.2
3:00 AM 27.2 7.50 93.6
7/29/2016 4:00 AM 27.1 7.40 93.0
5:00 AM 27.1 7.35 92.3
6:00 AM 27.0 7.35 92.1
7:00 AM 27.0 7.40 93.1
8:00 AM 27.2 7.80 96.7
9:00 AM 27.4 8.10 100.1
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°Q) (mg/L) (%) (°c) (mg/L) (%) (°Q) (mg/L) (%)
10:00 AM 27.7 8.20 102.8
11:00 AM 27.8 8.35 104.5
12:00 PM 28.0 8.40 106.1
1:00 PM 28.2 8.55 107.5
2:00 PM 28.2 8.45 107.0
3:00 PM 28.1 8.45 106.9
4:00 PM 28.1 8.40 106.1
5:00 PM 28.1 8.40 105.7
6:00 PM 28.1 8.40 105.5
7:00 PM 27.9 8.20 103.0
8:00 PM 27.5 7.85 99.3
9:00 PM 27.3 7.80 96.8
10:00 PM 27.1 7.60 95.3
11:00 PM 26.9 7.60 94.5
12:00 AM 26.8 7.50 94.1
1:00 AM 26.7 7.50 93.6
2:00 AM 26.6 7.40 93.3
3:00 AM 26.5 7.65 92.9
4:00 AM 26.3 7.65 92.5
7/30/2016 5:00 AM 26.2 7.60 92.0
6:00 AM 26.1 7.60 91.9
7:00 AM 26.0 7.75 93.5
8:00 AM 26.2 7.95 97.3
9:00 AM 26.5 8.20 100.2
10:00 AM 26.8 8.35 102.7
11:00 AM 27.1 8.50 104.5
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
12:00 PM 27.4 8.60 106.6
1:00 PM 27.4 8.70 107.7
2:00 PM 27.8 8.75 109.7
3:00 PM 28.1 8.80 110.9
4:00 PM 28.2 8.75 110.1
5:00 PM 28.2 8.65 109.3
6:00 PM 28.1 8.55 107.7
7:00 PM 27.7 8.30 104.2
8:00 PM 27.3 8.20 101.1
9:00 PM 27.0 7.90 98.2
10:00 PM 26.8 7.80 96.5
11:00 PM 26.6 7.70 95.5
12:00 AM 26.4 7.80 94.7
1:00 AM 26.3 7.75 93.9
2:00 AM 26.1 7.65 93.3
3:00 AM 25.9 7.65 92.8
4:00 AM 25.8 7.60 92.4
5:00 AM 25.7 7.60 91.7
7/31/2016 6:00 AM 25.6 7.60 91.8
7:00 AM 25.5 7.75 93.5
8:00 AM 25.6 7.95 96.8
9:00 AM 25.7 8.10 99.2
10:00 AM 25.9 8.40 101.6
11:00 AM 26.1 8.60 104.3
12:00 PM 26.3 8.75 106.4
1:00 PM 26.6 8.70 108.3
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
2:00 PM 27.0 8.90 109.9
3:00 PM 27.0 8.90 109.7
4:00 PM 26.9 8.80 109.0
5:00 PM 26.8 8.60 107.4
6:00 PM 26.6 8.50 105.1
7:00 PM 26.5 8.35 103.3
8:00 PM 26.3 8.20 100.2
9:00 PM 26.0 7.95 97.4
10:00 PM 25.8 7.90 95.8
11:00 PM 25.7 7.80 94.7
12:00 AM 25.6 7.75 94.2
1:00 AM 254 7.80 93.5
2:00 AM 25.3 7.75 93.1
3:00 AM 25.2 7.75 92.6
4:00 AM 25.1 7.70 92.2
5:00 AM 25.0 7.70 91.6
6:00 AM 24.9 7.60 91.3
8/1/2016 7:00 AM 24.9 7.75 93.2
8:00 AM 24.9 7.95 96.0
9:00 AM 25.1 8.25 99.4
10:00 AM 25.4 8.60 102.7
11:00 AM 26.0 8.75 105.9
12:00 PM 26.3 8.90 107.8
1:00 PM 26.3 8.80 107.3
2:00 PM 26.4 8.95 108.6
3:00 PM 26.3 8.90 107.6
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
4:00 PM 26.1 8.80 107.1
5:00 PM 26.0 8.75 105.9
6:00 PM 25.8 8.50 102.5
7:00 PM 25.6 8.20 99.6
8:00 PM 25.4 8.15 97.7
9:00 PM 25.3 7.95 96.3
10:00 PM 25.2 7.90 95.4
11:00 PM 25.1 7.90 94.7
12:00 AM 25.0 7.80 94.2
1:00 AM 25.0 7.80 93.7
2:00 AM 24.9 7.75 93.3
3:00 AM 24.8 7.75 92.9
4:00 AM 24.7 7.70 92.3
5:00 AM 24.6 7.60 91.4
6:00 AM 24.5 7.75 91.3
7:00 AM 24.4 7.95 92.8
8/2/2016 8:00 AM 24.6 8.10 96.5
9:00 AM 24.8 8.35 99.6
10:00 AM 25.2 8.50 102.2
11:00 AM 25.6 8.70 104.5
12:00 PM 26.0 8.80 106.9
1:00 PM 26.1 8.90 107.8
2:00 PM 26.2 8.90 108.3
3:00 PM 26.2 8.90 107.6
4:00 PM 26.2 8.90 107.6
5:00 PM 26.3 8.80 107.4
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
6:00 PM 26.2 8.75 106.4
7:00 PM 26.0 8.70 104.5
8:00 PM 25.7 8.30 101.1
9:00 PM 25.4 8.15 98.2
10:00 PM 25.2 8.10 96.9
11:00 PM 25.0 7.95 95.8
12:00 AM 24.8 7.90 95.0
1:00 AM 24.7 7.80 94.3
2:00 AM 24.5 7.80 93.8
3:00 AM 24.4 7.95 93.4
4:00 AM 243 7.95 92.8
5:00 AM 24.1 7.80 92.4
6:00 AM 24.0 7.80 92.3
7:00 AM 24.0 8.00 93.9
8:00 AM 24.2 8.25 97.5
8/3/2016 9:00 AM 24.5 8.40 100.8
10:00 AM 25.0 8.60 103.3
11:00 AM 25.4 8.90 105.6
12:00 PM 26.0 8.90 108.0
1:00 PM 26.5 8.90 110.3
2:00 PM 27.0 9.00 111.7
3:00 PM 27.2 9.00 112.2
4:00 PM 27.2 8.95 111.1
5:00 PM 27.0 8.90 109.8
6:00 PM 26.8 8.70 108.3
7:00 PM 26.5 8.55 106.1
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
8:00 PM 26.1 8.40 102.4
9:00 PM 25.8 8.20 99.8
10:00 PM 25.7 8.00 98.3
11:00 PM 25.5 8.10 97.4
12:00 AM 25.3 8.10 96.7
1:00 AM 25.2 7.95 96.2
2:00 AM 25.1 7.95 95.7
3:00 AM 24.9 7.90 95.1
4:00 AM 24.8 7.90 94.6
5:00 AM 24.6 7.80 94.0
6:00 AM 24.5 7.80 93.8
7:00 AM 24.4 8.05 95.1
8:00 AM 24.6 8.25 98.6
9:00 AM 24.9 8.50 101.6
8/4/2016 10:00 AM 253 8.70 104.0
11:00 AM 25.7 8.75 106.2
12:00 PM 26.2 8.95 108.7
1:00 PM 26.7 8.95 110.7
2:00 PM 27.0 9.00 112.0
3:00 PM 27.1 9.00 112.2
4:00 PM 27.1 8.95 110.7
5:00 PM 27.0 8.80 109.4
6:00 PM 26.8 8.70 107.8
7:00 PM 26.5 8.75 105.7
8:00 PM 26.1 8.40 102.1
9:00 PM 25.9 8.10 99.3
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
10:00 PM 25.7 8.00 97.8
11:00 PM 25.6 7.95 97.2
12:00 AM 25.4 8.10 96.5
1:00 AM 25.4 7.95 96.0
2:00 AM 25.3 7.90 95.4
3:00 AM 25.2 7.90 94.7
4:00 AM 25.1 7.80 94.3
5:00 AM 25.0 7.80 93.7
6:00 AM 24.9 7.80 93.6
7:00 AM 24.9 7.90 94.9
8:00 AM 25.0 8.15 98.4
9:00 AM 25.3 8.50 101.8
10:00 AM 25.6 8.60 103.9
8/5/2016 11:00 AM 25.9 8.75 105.9
12:00 PM 26.4 8.90 108.1
1:00 PM 26.8 8.90 109.9
2:00 PM 27.1 8.95 111.2
3:00 PM 27.3 8.95 111.4
4:00 PM 27.3 8.90 109.7
5:00 PM 27.2 8.70 108.2
6:00 PM 27.0 8.60 106.6
7:00 PM 26.7 8.45 104.3
8:00 PM 26.3 8.30 100.8
9:00 PM 26.1 8.00 98.3
10:00 PM 25.9 7.95 97.2
11:00 PM 25.8 7.95 96.5
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
12:00 AM 25.7 7.90 95.8
1:00 AM 25.6 7.80 95.2
2:00 AM 25.5 7.80 94.7
3:00 AM 25.4 7.80 94.1
4:00 AM 25.4 7.80 93.5
5:00 AM 25.3 7.75 93.1
6:00 AM 25.2 7.75 92.9
7:00 AM 25.2 7.80 93.5
8:00 AM 25.2 7.95 95.5
9:00 AM 25.4 8.25 99.3
10:00 AM 25.8 8.50 102.9
8/6/2016 11:00 AM 26.3 8.75 105.5
12:00 PM 26.7 8.60 107.2
1:00 PM 27.0 8.70 107.7
2:00 PM 27.2 8.80 108.6
3:00 PM 27.5 8.90 109.6
4:00 PM 27.6 8.75 109.5
5:00 PM 27.4 8.60 106.9
6:00 PM 27.2 8.55 105.5
7:00 PM 27.0 8.35 103.1
8:00 PM 26.8 8.10 99.8
9:00 PM 26.6 7.80 97.2
10:00 PM 26.4 7.90 95.8
11:00 PM 26.2 7.80 94.9
8/7/2016 12:00 AM 26.1 7.80 94.5
1:00 AM 259 7.75 93.9
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
2:00 AM 25.7 7.65 93.4
3:00 AM 25.6 7.65 92.8
4:00 AM 25.4 7.70 92.2
5:00 AM 25.2 7.70 91.9
6:00 AM 25.0 7.70 91.7
7:00 AM 24.9 7.75 92.8
8:00 AM 25.1 7.95 96.4
9:00 AM 25.4 8.35 99.5
10:00 AM 25.7 8.40 101.8
11:00 AM 26.0 8.60 103.8
12:00 PM 26.5 8.75 106.1
1:00 PM 26.9 8.70 108.0
2:00 PM 27.2 8.90 109.5
3:00 PM 27.2 8.70 108.3
4:00 PM 27.2 8.60 107.4
5:00 PM 27.1 8.60 106.6
6:00 PM 26.9 8.50 104.5
7:00 PM 26.7 8.35 102.6
8:00 PM 26.3 8.20 99.6
9:00 PM 26.1 7.95 97.1
10:00 PM 25.9 7.90 95.8
11:00 PM 25.7 7.80 95.0
12:00 AM 25.5 7.80 94.5
8/8/2016 1:00 AM 254 7.80 94.0
2:00 AM 25.2 7.80 93.7
3:00 AM 25.1 7.80 935
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation

Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
4:00 AM 25.0 7.75 92.9
5:00 AM 24.8 7.75 92.5
6:00 AM 24.7 7.70 92.2
7:00 AM 24.6 7.75 93.0
8:00 AM 24.7 7.95 96.1
9:00 AM 25.0 8.25 98.5
10:00 AM 25.2 8.40 100.6
11:00 AM 25.6 8.50 102.5
12:00 PM 25.9 8.60 104.2

Surf. 26.3 8.50 103

im 25.9 8.20 100

2m 25.8 8.30 101

12:27PM 3m 25.7 8.05 99

4m 25.7 7.93 96

5m 25.6 7.93 96

6m 25.5 7.50 90
1:00 PM 26.3 8.75 106.4
2:00 PM 26.5 8.90 107.5
3:00 PM 21.8 9.30 104.9
4:00 PM 26.5 8.80 106.6
5:00 PM 26.4 8.75 106.3
6:00 PM 25.7 8.60 103.5
7:00 PM 25.7 8.40 102.4
8:00 PM 253 8.35 99.6
9:00 PM 25.2 8.15 97.5
10:00 PM 25.1 7.95 96.2
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
11:00 PM 24.9 7.95 95.7
12:00 AM 24.8 7.90 95.1
1:00 AM 24.6 7.90 94.8
2:00 AM 24.4 8.00 94.3
3:00 AM 24.2 8.00 93.8
4:00 AM 24.0 7.95 93.3
5:00 AM 23.8 7.95 92.7
6:00 AM 23.7 7.80 92.4
7:00 AM 235 7.95 93.3
8:00 AM 23.7 8.15 96.3
9:00 AM 24.0 8.30 99.1
10:00 AM 24.3 8.60 101.6
8/9/2016 11:00 AM 24.7 8.70 103.8
12:00 PM 25.2 8.90 106.1
1:00 PM 25.6 8.90 108.1
2:00 PM 26.0 9.00 109.6
3:00 PM 26.1 9.00 109.9
4:00 PM 25.9 8.95 108.8
5:00 PM 25.9 8.95 108.6
6:00 PM 25.6 8.80 106.7
7:00 PM 25.4 8.80 104.8
8:00 PM 25.2 8.50 101.8
9:00 PM 24.9 8.25 99.2
10:00 PM 24.7 8.15 98.0
11:00 PM 24.5 8.25 97.5
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
12:00 AM 243 8.20 96.9
1:00 AM 24.1 8.15 96.1
2:00 AM 24.0 8.15 95.7
3:00 AM 23.8 8.05 95.4
4:00 AM 23.7 8.05 95.0
5:00 AM 235 8.00 94.3
6:00 AM 234 8.10 93.8
7:00 AM 233 8.20 95.1
8:00 AM 23.4 8.40 98.0
9:00 AM 23.7 8.55 100.9
10:00 AM 23.9 8.60 101.7
8/10/2016 11:00 AM 23.9 8.70 102.0
12:00 PM 24.0 8.75 103.3
1:00 PM 24.2 8.90 105.1
2:00 PM 241 8.75 102.6
3:00 PM 24.0 8.70 102.1
4:00 PM 24.0 8.75 102.7
5:00 PM 24.0 8.60 101.5
6:00 PM 23.9 8.40 100.0
7:00 PM 23.8 8.30 98.5
8:00 PM 23.7 8.20 96.6
9:00 PM 23.6 8.05 95.3
10:00 PM 23.6 8.05 94.8
11:00 PM 23.6 8.00 94.3
8/11/2016 12:00 AM 23.6 8.00 93.9
1:00 AM 235 8.00 93.7
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
2:00 AM 235 8.00 93.5
3:00 AM 23.5 7.95 93.2
4:00 AM 23.5 8.00 92.9
5:00 AM 235 8.00 92.5
6:00 AM 23.5 7.95 92.3
7:00 AM 23.4 8.00 92.9
8:00 AM 23.5 8.05 95.1
9:00 AM 23.8 8.30 99.1
10:00 AM 24.2 8.70 102.1
11:00 AM 24.7 8.70 104.4
12:00 PM 25.2 8.90 106.3
1:00 PM 25.7 8.90 108.4
2:00 PM 25.8 8.80 107.0
3:00 PM 25.9 8.90 107.6
4:00 PM 26.1 8.90 108.0
5:00 PM 26.1 8.80 107.3
6:00 PM 26.1 8.75 106.1
7:00 PM 25.8 8.60 103.9
8:00 PM 25.6 8.30 100.7
9:00 PM 25.4 8.25 98.7
10:00 PM 253 8.15 97.7
11:00 PM 25.2 8.10 97.0
12:00 AM 25.1 8.10 96.6
8/12/2016 1:00 AM 25.0 8.10 96.5
2:00 AM 24.9 7.95 96.0
3:00 AM 24.8 7.95 95.7
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
4:00 AM 24.7 7.90 95.2
5:00 AM 24.6 7.90 94.9
6:00 AM 24.5 7.90 94.6
7:00 AM 24.5 8.15 95.5
8:00 AM 24.6 8.25 98.8
9:00 AM 24.9 8.50 102.0
10:00 AM 25.3 8.80 104.7
11:00 AM 25.4 8.80 104.6
12:00 PM 253 8.60 103.0
1:00 PM 25.1 8.50 101.8
2:00 PM 25.1 8.60 103.1
3:00 PM 25.2 8.80 104.7
4:00 PM 25.3 8.80 105.0
5:00 PM 25.3 8.70 104.3
6:00 PM 25.2 8.60 103.1
7:00 PM 25.2 8.50 101.8
8:00 PM 25.1 8.25 99.2
9:00 PM 24.9 8.10 97.2
10:00 PM 24.8 7.95 96.1
11:00 PM 24.7 7.90 95.3
12:00 AM 24.6 7.90 95.1
1:00 AM 24.5 7.90 94.7
8/13/2016 2:00 AM 24.4 8.00 94.4
3:00 AM 24.4 8.00 94.0
4:00 AM 243 8.00 93.7
5:00 AM 24.2 7.95 93.1
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
6:00 AM 24.1 7.95 92.9
7:00 AM 24.0 7.95 93.0
8:00 AM 24.0 8.00 94.1
9:00 AM 24.0 8.20 96.7
10:00 AM 24.0 8.20 97.1
11:00 AM 23.9 8.25 98.0
12:00 PM 23.9 8.40 99.7
1:00 PM 24.0 8.55 100.5
2:00 PM 24.0 8.40 100.1
3:00 PM 24.0 8.40 99.8 24.4 9.20 107.7
4:00 PM 23.9 8.40 99.9 24.4 9.30 108.8
5:00 PM 23.9 8.30 99.2 24.4 9.20 108.2
6:00 PM 23.8 8.20 97.3 24.4 9.20 107.9
7:00 PM 23.7 8.05 95.2 24.3 9.20 107.5
8:00 PM 23.6 8.00 93.8 24.3 9.20 107.5
9:00 PM 235 7.95 92.9 243 9.10 107.3
10:00 PM 23.5 8.00 92.7 24.3 9.10 107.4
11:00 PM 23.4 7.95 92.3 24.2 9.20 107.6
12:00 AM 234 7.95 92.2 24.2 9.10 107.0
1:00 AM 233 7.95 92.0 24.2 9.10 107.3
2:00 AM 233 7.95 91.8 24.2 9.20 107.5
8/14/2016 3:00 AM 23.2 7.95 91.6 24.1 9.10 107.4
4:00 AM 23.1 7.90 91.1 24.1 9.10 107.1
5:00 AM 231 7.90 90.6 24.1 9.10 107.4
6:00 AM 23.0 7.85 90.2 24.1 9.10 107.4
7:00 AM 229 7.90 90.5 24.1 9.20 107.8
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
8:00 AM 22.9 7.95 92.0 24.1 9.20 108.1
9:00 AM 229 8.10 94.0 24.1 9.20 108.3
10:00 AM 23.0 8.20 95.4 24.1 9.20 108.4
11:00 AM 23.2 8.40 97.9 24.1 9.30 108.7
12:00 PM 23.5 8.40 100.0 24.2 9.30 108.6
1:00 PM 24.1 8.70 102.1 24.2 9.30 108.5
2:00 PM 24.4 8.85 103.5 24.2 9.30 108.8
3:00 PM 24.4 8.85 103.5 24.2 9.30 108.8
4:00 PM 243 8.85 103.9 24.2 9.30 108.9
5:00 PM 24.3 8.85 103.6 24.1 9.30 109.0
6:00 PM 24.4 8.85 103.5 24.1 9.30 109.0
7:00 PM 24.1 8.70 102.2 24.3 9.30 109.3
8:00 PM 24.0 8.40 100.3 24.3 9.40 109.5
9:00 PM 23.9 8.30 99.0 243 9.40 109.6
10:00 PM 23.9 8.30 98.5 24.3 9.40 109.8
11:00 PM 23.8 8.25 98.3 24.3 9.40 109.9
12:00 AM 23.8 8.25 98.0 24.3 9.40 110.1
1:00 AM 23.7 8.25 97.7 24.3 9.40 110.2
2:00 AM 23.7 8.20 97.3 24.2 9.40 110.3
3:00 AM 23.7 8.20 96.9 24.2 9.40 110.3
8/15/2016 4:00 AM 23.7 8.20 96.6 24.2 9.40 110.4
5:00 AM 23.7 8.15 96.4 24.2 9.45 110.5
6:00 AM 23.7 8.15 96.4 24.1 9.45 110.6
7:00 AM 23.7 8.20 97.1 24.1 9.45 110.7
8:00 AM 23.9 8.40 99.7 23.8 8.00 93.9
9:00 AM 24.1 8.70 102.3 23.8 8.10 94.8
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°Q) (mg/L) (%) (°c) (mg/L) (%) (°Q) (mg/L) (%)
10:00 AM 24.5 8.80 104.6 24.2 9.40 110.0
11:00 AM 24.9 8.90 106.2 24.5 9.45 110.8
12:00 PM 25.4 9.10 108.2 24.8 9.45 111.0
1:00 PM 25.7 8.95 109.2 25.0 9.45 110.9
2:00 PM 26.1 9.00 110.2 25.0 9.45 110.7
3:00 PM 26.2 9.00 110.1 25.2 9.45 111.1
4:00 PM 26.3 8.95 109.2 24.5 8.90 105.8
5:00 PM 26.2 8.90 108.4 24.4 8.85 104.0
6:00 PM 26.1 8.80 107.4 24.4 8.85 104.4
7:00 PM 25.8 8.75 105.9 245 9.05 106.1
8:00 PM 25.5 8.70 103.5 24.4 9.05 106.3
9:00 PM 25.3 8.50 102.0 24.4 9.05 106.3
10:00 PM 25.1 8.40 101.0 24.4 9.05 106.3
11:00 PM 24.9 8.35 100.3 24.3 9.10 106.5
12:00 AM 24.8 8.35 99.8 24.3 9.10 106.6
1:00 AM 24.7 8.25 99.3 243 9.10 106.6
2:00 AM 24.6 8.25 99.0 24.6 9.40 109.8
3:00 AM 24.5 8.25 98.3 24.6 9.45 110.8
4:00 AM 24.3 8.25 97.7 24.6 9.45 110.6
8/16/2016 5:00 AM 24.2 8.20 97.0 24.5 9.45 110.6
6:00 AM 24.1 8.20 96.8 24.4 9.45 110.6
7:00 AM 241 8.25 98.0 24.4 9.45 110.9
8:00 AM 24.2 8.40 100.4 24.1 9.10 107.1
9:00 AM 24.5 8.60 103.1 24.1 9.10 107.1
10:00 AM 24.8 8.80 105.2 24.1 9.10 107.2
11:00 AM 25.0 9.00 107.0 24.1 9.10 107.1
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
12:00 PM 25.3 9.10 108.4 24.2 9.10 107.0
1:00 PM 25.6 9.00 110.1 24.3 9.30 109.2
2:00 PM 25.7 9.00 110.3 24.1 9.20 107.5
3:00 PM 25.6 8.95 109.0 24.0 9.20 107.5
4:00 PM 25.5 8.90 108.3 24.0 9.10 107.1
5:00 PM 25.4 9.00 106.5 24.0 9.20 107.8
6:00 PM 25.2 8.80 104.8 24.1 9.45 110.9
7:00 PM 25.1 8.50 102.3 24.2 9.45 111.1
8:00 PM 25.0 8.35 100.1 24.2 9.45 1111
9:00 PM 24.8 8.25 99.4 24.2 9.45 111.0
10:00 PM 24.7 8.25 99.1 24.2 9.45 1111
11:00 PM 24.6 8.25 98.5 24.2 9.45 110.7
12:00 AM 24.6 8.15 98.1 24.2 9.45 110.8
1:00 AM 24.5 8.15 97.7 24.2 9.45 110.7
2:00 AM 24.5 8.20 97.2 24.2 9.45 110.5
3:00 AM 24.4 8.20 96.8 24.2 9.45 110.5
4:00 AM 24.4 8.15 96.1 24.2 9.40 110.4
5:00 AM 243 8.15 95.5 24.2 9.40 110.0
8/17/2016 6:00 AM 241 8.05 94.7 24.1 9.40 109.8
7:00 AM 24.1 8.15 95.5 24.1 9.40 109.7
8:00 AM 24.1 8.20 96.8 24.1 9.40 110.4
9:00 AM 24.2 8.30 99.2 24.2 9.45 110.7
10:00 AM 24.4 8.60 101.6 243 9.45 110.8
11:00 AM 24.5 8.60 101.6 24.5 9.45 110.7
12:00 PM 24.4 8.55 100.9 24.5 9.45 111.1
1:00 PM 24.3 8.55 100.9 24.4 9.45 1111
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
2:00 PM 24.4 8.75 103.0 24.4 9.50 111.6
3:00 PM 24.5 8.80 104.6 24.4 9.50 1121
4:00 PM 24.7 8.80 104.9 24.4 9.50 112.3
5:00 PM 24.9 8.80 105.0 24.4 9.50 112.0
6:00 PM 24.9 8.70 104.1 24.4 9.50 112.1
7:00 PM 24.6 8.50 102.2 24.4 9.50 112.1
8:00 PM 24.4 8.40 99.7 24.4 9.50 111.9
9:00 PM 243 8.25 97.9 243 9.50 112.1
10:00 PM 241 8.20 97.1 24.3 9.50 111.9
11:00 PM 24.0 8.15 96.4 24.2 9.50 112.1
12:00 AM 23.8 8.15 95.7 24.2 9.50 111.9
1:00 AM 23.7 8.05 95.3 24.2 9.50 112.0
2:00 AM 23.6 8.05 94.7 24.1 9.50 111.5
3:00 AM 235 8.00 94.4 24.1 9.50 1115
4:00 AM 234 8.10 94.1 24.0 9.50 1115
5:00 AM 233 8.10 93.7 24.0 9.50 111.8
6:00 AM 23.3 8.10 93.5 24.0 9.50 112.0
8/18/2016 7:00 AM 23.2 8.10 94.1 24.0 9.20 108.1
8:00 AM 233 8.20 95.3 24.0 9.30 108.7
9:00 AM 23.4 8.35 96.8 24.1 9.40 110.0
10:00 AM 235 8.40 99.7 24.1 9.45 110.7
11:00 AM 241 8.75 102.7 24.2 9.45 110.8
12:00 PM 24.7 8.80 105.0 243 9.40 110.1
1:00 PM 25.1 8.90 106.0 24.2 9.20 107.6
2:00 PM 25.1 8.90 105.8 24.1 9.30 109.0
3:00 PM 25.2 9.00 106.6 24.1 9.40 109.6
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
4:00 PM 25.3 8.90 106.0 24.1 9.40 109.7
5:00 PM 254 8.90 105.6 24.1 9.40 109.8
6:00 PM 25.3 8.80 105.2 24.1 9.40 110.4
7:00 PM 25.1 8.70 103.9 241 9.40 110.4
8:00 PM 24.8 8.50 101.5 24.2 9.60 112.8
9:00 PM 24.6 8.40 99.7 24.2 9.60 113.4
10:00 PM 24.5 8.30 99.0 24.1 9.70 1135
11:00 PM 24.3 8.30 98.4 24.1 9.70 113.6
12:00 AM 24.2 8.30 97.8 241 9.70 113.7
1:00 AM 24.0 8.30 97.7 24.1 9.70 113.7
2:00 AM 23.8 8.20 97.1 24.0 9.70 113.9
3:00 AM 23.7 8.20 96.6 24.0 9.70 113.8
4:00 AM 23.5 8.20 96.2 23.9 9.70 113.8
5:00 AM 23.4 8.30 95.6 23.9 9.70 113.6
6:00 AM 23.2 8.20 95.2 23.9 9.70 113.8
7:00 AM 23.1 8.30 95.7 23.8 9.70 113.7
8/19/2016 8:00 AM 23.3 8.40 98.4 23.9 9.70 1141
9:00 AM 23.6 8.60 100.9 23.9 9.80 114.7
10:00 AM 23.9 8.80 102.7 24.0 9.80 114.7
11:00 AM 243 8.90 104.5 24.2 9.80 115.0
12:00 PM 24.7 8.90 106.4 24.4 9.80 115.2
1:00 PM 25.2 9.10 108.3 24.8 9.70 115.7
2:00 PM 25.6 9.00 109.7 24.9 9.70 115.5
3:00 PM 25.9 9.00 110.3 25.0 9.60 115.4
4:00 PM 26.0 9.00 109.0 25.1 9.60 114.9
5:00 PM 26.0 8.90 108.2 25.2 9.60 114.2
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Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
6:00 PM 25.9 8.80 107.2 25.2 9.60 114.3
7:00 PM 25.7 8.80 105.6 25.2 9.60 114.3
8:00 PM 25.3 8.60 102.9 25.1 9.60 114.2
9:00 PM 25.0 8.40 100.9 25.0 9.60 114.4
10:00 PM 24.8 8.40 100.1 24.9 9.60 114.2
11:00 PM 24.7 8.40 99.7 24.8 9.60 114.3
12:00 AM 24.5 8.10 99.1 24.7 9.60 114.4
1:00 AM 243 8.30 98.9 24.6 9.60 114.3
2:00 AM 241 8.30 98.4 24.5 9.60 114.1
3:00 AM 24.0 8.30 98.2 24.4 9.70 114.2
4:00 AM 23.8 8.30 97.7 24.3 9.70 114.2
5:00 AM 23.7 8.20 97.1 24.2 9.70 114.4
6:00 AM 23.5 8.20 96.5 24.2 9.70 114.3
7:00 AM 234 8.40 96.9 24.1 9.80 114.7
8:00 AM 23.5 8.30 99.0 24.1 9.80 114.8
8/20/2016 9:00 AM 23.7 8.60 100.9 24.2 9.80 115.1
10:00 AM 24.0 8.80 102.6 24.3 9.80 115.2
11:00 AM 24.5 8.70 104.4 24.4 9.80 115.4
12:00 PM 24.9 8.90 106.3 24.7 9.60 115.2
1:00 PM 25.3 9.00 107.3 24.8 9.60 115.0
2:00 PM 25.7 9.00 108.7 24.7 9.60 115.3
3:00 PM 259 9.00 109.1 24.5 9.60 115.3
4:00 PM 26.0 9.00 109.5 243 9.80 114.8
5:00 PM 259 9.00 109.0 24.2 9.70 114.4
6:00 PM 25.5 8.80 107.2 24.1 9.70 114.4
7:00 PM 25.2 8.80 105.1 24.1 9.80 114.6
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Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
8:00 PM 24.9 8.50 102.4 24.1 9.70 114.3
9:00 PM 24.7 8.40 100.6 24.1 9.70 114.4
10:00 PM 24.5 8.40 99.6 24.0 9.70 114.4
11:00 PM 24.4 8.30 98.9 24.0 9.70 114.2
12:00 AM 24.3 8.30 98.4 24.0 9.80 114.8
1:00 AM 24.2 8.30 97.7 24.0 9.80 115.1
2:00 AM 24.0 8.20 97.4 24.0 9.80 114.7
3:00 AM 23.9 8.20 96.8 24.0 9.80 114.7
4:00 AM 23.8 8.20 96.4 23.9 9.80 114.7
5:00 AM 23.7 8.20 95.9 23.9 9.80 114.8
6:00 AM 23.6 8.20 95.5 23.9 9.80 114.9
7:00 AM 23.6 8.20 95.9 239 9.80 115.2
8:00 AM 23.6 8.30 97.6 23.9 9.80 114.9
9:00 AM 23.9 8.60 100.7 24.0 9.90 1155
8/21/2016 10:00 AM 24.3 8.80 103.3 24.0 9.90 115.8
11:00 AM 24.6 8.80 105.2 24.1 9.90 115.5
12:00 PM 25.0 9.00 106.7 24.2 9.90 115.6
1:00 PM 25.5 8.90 108.4 24.2 9.90 115.5
2:00 PM 25.8 9.00 109.6 24.2 9.80 115.2
3:00 PM 26.0 9.00 109.9 24.2 9.80 115.2
4:00 PM 25.9 8.90 108.4 24.2 9.80 114.8
5:00 PM 25.8 8.80 107.3 24.2 9.70 114.4
6:00 PM 25.6 8.80 105.6 24.2 9.70 114.4
7:00 PM 25.3 8.70 103.6 24.2 9.70 114.2
8:00 PM 24.9 8.40 100.8 24.1 9.70 114.4
9:00 PM 24.6 8.30 98.8 24.2 9.80 114.6
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
10:00 PM 24.5 8.20 98.0 24.2 9.70 114.2
11:00 PM 24.5 8.20 97.8 24.2 9.80 114.5
12:00 AM 24.4 8.20 97.4 24.2 9.70 114.4
1:00 AM 24.3 8.20 97.0 241 9.80 114.5
2:00 AM 24.3 8.20 96.6 24.2 9.80 114.6
3:00 AM 243 8.20 96.3 24.2 9.70 114.4
4:00 AM 24.3 8.20 95.9 24.2 9.70 114.3
5:00 AM 243 8.20 95.7 24.2 9.70 114.4
6:00 AM 24.2 8.20 95.5 24.2 9.70 114.3
7:00 AM 24.1 8.10 95.4 24.2 9.70 114.4
8:00 AM 24.0 8.20 95.9 24.1 9.70 114.3
9:00 AM 23.9 8.20 97.1 24.1 9.80 1145
10:00 AM 24.2 8.60 101.0 24.2 9.80 114.9
8/22/2016 11:00 AM 24.5 8.70 103.6 24.2 9.80 114.8
12:00 PM 24.7 8.80 104.7 24.3 9.60 1131
1:00 PM 25.1 9.00 107.1 24.2 8.90 105.0
2:00 PM 25.2 9.10 107.5 24.3 9.80 114.9
3:00 PM 25.1 9.00 107.1 24.4 9.90 115.5
4:00 PM 24.9 9.00 106.8 24.4 9.80 115.4
5:00 PM 24.6 8.80 105.4 24.5 9.60 115.4
6:00 PM 243 8.90 103.7 245 9.70 115.5
7:00 PM 24.0 8.60 101.5 24.4 9.90 115.8
8:00 PM 23.7 8.30 98.9 243 9.90 115.6
9:00 PM 235 8.20 97.3 24.3 9.90 115.7
10:00 PM 23.4 8.40 96.5 24.2 9.90 116.0
11:00 PM 23.3 8.30 96.0 24.1 9.90 115.6
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
12:00 AM 233 8.30 95.6 24.1 9.90 115.6
1:00 AM 23.2 8.20 95.1 24.0 9.90 115.6
2:00 AM 23.1 8.20 94.6 24.0 9.90 115.7
3:00 AM 22.9 8.10 94.4 23.9 9.80 115.3
4:00 AM 22.8 8.10 94.1 23.9 9.80 115.4
5:00 AM 22.7 8.10 93.6 23.9 9.90 116.1
6:00 AM 22.6 8.00 93.2 23.8 9.90 116.3
7:00 AM 22,5 8.10 93.6 23.8 10.00 116.9
8:00 AM 22.6 8.30 96.0 23.8 10.10 117.5
9:00 AM 22.9 8.50 98.5 23.8 10.10 117.8
10:00 AM 23.2 8.70 100.6 23.9 10.10 118.0
8/23/2016 11:00 AM 23.6 8.80 102.5 239 10.10 118.1
12:00 PM 24.0 8.90 104.6 23.9 10.10 118.1
1:00 PM 24.3 9.10 105.8 23.8 10.10 117.8
2:00 PM 24.4 9.10 106.1 23.9 10.10 118.2
3:00 PM 24.5 9.00 106.5 23.9 10.10 118.3
4:00 PM 24.5 8.90 106.0 23.9 10.10 117.8
5:00 PM 24.5 8.90 105.5 23.8 10.10 117.5
6:00 PM 243 8.90 104.5 23.8 10.00 117.3
7:00 PM 24.0 8.80 102.9 23.8 10.00 117.1
8:00 PM 23.7 8.40 100.1 23.8 10.00 117.1
9:00 PM 23.5 8.30 98.3 23.7 10.00 117.0
10:00 PM 23.4 8.40 97.8 23.7 10.00 116.8
11:00 PM 23.2 8.40 97.4 23.6 10.00 116.5
8/24/2016 12:00 AM 23.1 8.40 96.9 23.6 10.00 116.9
1:00 AM 23.0 8.40 96.7 23.6 10.00 116.9
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation

Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
2:00 AM 22.9 8.30 96.4 23.6 10.00 117.3
3:00 AM 22.8 8.30 96.0 23.6 10.00 117.1
4:00 AM 22.6 8.30 95.6 235 10.00 117.0
5:00 AM 22,5 8.20 95.2 235 10.00 116.8
6:00 AM 22.4 8.40 94.6 235 10.00 117.0
7:00 AM 22.4 8.40 95.5 23.4 10.20 117.4
8:00 AM 22.5 8.40 98.2 23.4 10.30 118.1
9:00 AM 22.7 8.70 101.4 235 10.10 118.4

Surf. 23.9 7.76 91

1m 23.7 7.68 90

2m 23.7 7.66 90

9:50 AM 3m 23.6 7.64 89

4m 23.6 7.61 89

5m 23.6 7.60 89

6m 23.6 7.55 88
10:00 AM 23.1 9.10 103.9 23.6 8.80 103.1
11:00 AM 23.5 9.10 106.1 23.7 8.80 102.6
12:00 PM 24.0 9.20 108.3 23.7 8.80 103.3
1:00 PM 24.5 9.20 110.0 23.8 8.90 103.5
2:00 PM 24.8 9.30 111.2 23.8 8.90 103.5
3:00 PM 25.0 9.40 111.5 23.8 8.80 102.7
4:00 PM 25.0 9.30 110.8 23.8 8.80 102.7
5:00 PM 25.0 9.20 110.4 23.8 8.80 102.6
6:00 PM 24.8 9.20 108.9 23.7 8.80 102.5
7:00 PM 24.6 9.00 107.0 23.7 8.70 102.3
8:00 PM 24.4 8.90 104.0 23.6 8.60 101.4
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
9:00 PM 24.2 8.70 101.5 23.6 8.70 101.7
10:00 PM 24.1 8.40 100.4 23.5 8.60 101.0
11:00 PM 23.9 8.40 99.8 23.5 8.60 101.0
12:00 AM 23.8 8.30 99.4 235 8.40 100.3
1:00 AM 23.7 8.30 99.2 235 8.60 100.5
2:00 AM 23.6 8.30 98.8 23.4 8.70 100.1
3:00 AM 234 8.40 98.3 23.4 8.70 99.6
4:00 AM 233 8.40 97.8 23.4 8.70 100.1
5:00 AM 23.2 8.40 97.5 23.4 8.70 99.7
6:00 AM 23.1 8.40 97.1 23.4 8.70 99.5
7:00 AM 23.0 8.40 97.5 23.4 8.70 100.1
8:00 AM 23.1 8.70 100.2 234 8.70 101.0
9:00 AM 23.4 9.10 104.1 23.4 8.70 100.8
10:00 AM 23.6 9.10 106.0 235 8.60 101.4
8/25/2016  11.00 AM 23.8 9.20 108.2 235 8.60 100.8
12:00 PM 24.1 9.40 109.9 23.6 8.60 100.7
1:00 PM 24.5 9.30 111.4 23.7 8.60 100.7
2:00 PM 24.9 9.50 112.6 23.6 8.60 101.0
3:00 PM 25.0 9.40 112.2 23.6 8.60 100.8
4:00 PM 25.1 9.40 111.9 23.6 8.40 99.9
5:00 PM 24.9 9.30 110.6 23.6 8.40 100.3
6:00 PM 24.7 9.10 108.1 23.6 8.40 99.6
7:00 PM 24.5 8.90 105.5 23.7 8.30 99.4
8:00 PM 24.4 8.70 102.1 23.7 8.40 99.8
9:00 PM 243 8.40 100.2 23.7 8.30 99.4
10:00 PM 24.2 8.30 99.3 23.7 9.10 106.5
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Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
11:00 PM 24.1 8.30 98.9 23.7 9.10 107.2
12:00 AM 24.1 8.30 98.6 23.7 9.10 107.0
1:00 AM 24.1 8.30 98.3 23.7 9.10 107.1
2:00 AM 24.0 8.30 98.0 23.7 9.10 107.0
3:00 AM 23.9 8.30 97.6 23.6 9.10 106.7
4:00 AM 23.9 8.20 97.3 23.6 9.10 107.0
5:00 AM 23.8 8.20 97.0 23.6 9.10 106.5
6:00 AM 23.7 8.20 96.5 23.6 9.10 106.3
7:00 AM 23.6 8.20 97.4 23.6 9.10 106.9
8:00 AM 23.8 8.40 100.1 23.6 9.10 106.5
9:00 AM 24.0 8.80 103.4 23.7 9.10 107.4
10:00 AM 24.1 8.90 104.1 23.7 9.20 107.5
8/26/2016 11:00 AM 24.2 9.10 105.6 23.7 9.20 107.7
12:00 PM 24.4 9.20 107.6 23.8 9.10 107.0
1:00 PM 24.8 9.20 109.7 23.8 9.10 107.4
2:00 PM 25.2 9.30 111.3 23.9 9.20 107.8
3:00 PM 25.5 9.20 111.7 24.0 9.20 107.8
4:00 PM 25.7 9.00 110.3 24.0 9.10 107.2
5:00 PM 25.7 9.00 108.8 24.0 9.10 106.1
6:00 PM 25.6 8.80 107.4 24.0 9.10 106.5
7:00 PM 253 8.80 105.1 24.1 9.10 106.4
8:00 PM 24.9 8.40 101.4 24.1 9.10 106.1
9:00 PM 24.7 8.30 99.3 24.1 9.10 106.5
10:00 PM 24.6 8.20 98.3 24.0 9.10 106.5
11:00 PM 24.4 8.30 97.8 24.0 9.10 106.6
8/27/2016  12.00 AM 24.3 8.30 97.5 24.0 9.10 106.5
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
1:00 AM 24.2 8.20 97.2 24.0 9.10 107.0
2:00 AM 24.1 8.20 96.9 239 9.10 107.4
3:00 AM 23.9 8.20 96.5 23.9 9.10 107.3
4:00 AM 23.8 8.20 96.1 23.8 9.10 107.3
5:00 AM 23.7 8.20 95.8 23.8 9.10 107.3
6:00 AM 23.6 8.20 95.5 23.8 9.20 107.5
7:00 AM 23.5 8.20 95.9 23.7 9.10 107.1
8:00 AM 23.6 8.30 98.6 23.7 9.20 107.7
9:00 AM 23.8 8.70 101.7 23.8 9.20 108.1
10:00 AM 24.2 8.90 104.5 23.9 9.20 108.3
11:00 AM 24.6 9.00 107.0 24.1 9.30 108.7
12:00 PM 25.0 9.20 109.1 24.3 9.30 109.1
1:00 PM 25.4 9.30 111.2 24.4 9.20 108.4
2:00 PM 25.6 9.10 1111 24.8 9.10 108.3
3:00 PM 25.7 9.10 110.9 24.8 9.10 108.4
4:00 PM 25.6 9.00 108.6 25.2 9.10 107.6
5:00 PM 25.5 8.90 107.5 25.2 9.10 107.5
6:00 PM 25.6 8.80 107.0 25.2 9.10 107.7
7:00 PM 254 8.80 105.3 25.1 9.00 107.4
8:00 PM 25.1 8.50 102.1 25.0 9.10 107.7
9:00 PM 24.8 8.40 99.9 24.9 9.10 107.7
10:00 PM 24.6 8.30 98.9 24.8 9.00 107.4
11:00 PM 24.4 8.30 98.0 24.7 9.00 107.4
12:00 AM 24.2 8.20 97.4 24.6 9.10 107.5
8/28/2016  1.00 AM 24.0 8.20 96.8 245 9.00 107.4
2:00 AM 23.8 8.20 96.4 24.4 9.20 107.5
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
3:00 AM 23.7 8.20 96.0 24.4 9.10 107.2
4:00 AM 23.5 8.20 95.6 24.3 9.10 106.9
5:00 AM 23.4 8.20 95.3 24.2 9.10 106.9
6:00 AM 23.2 8.20 94.9 241 9.10 107.0
7:00 AM 23.1 8.30 95.5 24.1 9.20 107.7
8:00 AM 23.2 8.40 98.3 24.0 9.20 107.7
9:00 AM 23.3 8.90 101.5 24.1 9.20 108.3
10:00 AM 23.7 8.90 105.3 24.1 9.20 108.1
11:00 AM 24.2 9.30 108.5 24.2 9.20 108.1
12:00 PM 24.4 9.40 110.3 24.2 9.20 107.9
1:00 PM 24.6 9.40 111.5 24.2 9.20 108.2
2:00 PM 24.7 9.40 112.1 24.1 9.20 108.2
3:00 PM 24.9 9.50 112.8 24.1 9.20 108.2
4:00 PM 24.9 9.50 112.5 24.0 9.20 107.9
5:00 PM 24.7 9.20 110.0 23.9 9.20 107.5
6:00 PM 24.5 9.10 108.0 23.9 9.10 106.4
7:00 PM 24.3 8.90 105.0 23.9 9.10 106.6
8:00 PM 24.0 8.60 101.3 23.9 9.10 106.6
9:00 PM 23.8 8.30 98.0 23.8 9.10 106.7
10:00 PM 23.7 8.20 96.8 23.8 9.10 106.7
11:00 PM 23.6 8.20 96.2 23.8 9.10 106.1
12:00 AM 23.5 8.10 95.4 23.8 9.10 106.6
1:00 AM 235 8.10 95.2 23.8 9.10 106.5
8/29/2016  3.00 AM 23.4 8.20 95.1 23.8 9.10 106.9
3:00 AM 23.4 8.20 94.8 23.8 9.10 107.1
4:00 AM 23.3 8.20 94.7 23.8 9.10 106.6
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Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
5:00 AM 23.2 8.20 94.5 23.8 9.10 107.0
6:00 AM 23.2 8.10 94.4 23.7 9.10 106.7
7:00 AM 23.2 8.30 95.8 23.7 9.10 107.0
8:00 AM 233 8.50 98.9 23.7 9.10 107.2
9:00 AM 23.5 8.70 102.2 23.8 9.20 107.8
10:00 AM 24.0 9.10 105.8 23.9 9.10 107.4
11:00 AM 24.3 9.20 107.5 23.9 9.20 107.9
12:00 PM 24.4 9.20 108.3 24.0 9.30 108.6
1:00 PM 24.9 9.20 110.4 24.0 9.20 108.4
2:00 PM 25.3 9.50 112.5 24.1 9.20 108.2
3:00 PM 25.2 9.30 111.3 24.5 9.10 108.1
4:00 PM 25.0 9.20 109.5 24.5 9.10 107.9
5:00 PM 24.9 9.10 108.2 24.6 9.10 107.7
6:00 PM 24.6 9.10 107.6 24.5 9.10 108.3
7:00 PM 24.3 8.90 104.9 24.4 9.30 108.7
8:00 PM 24.0 8.60 101.4 243 9.30 108.7
9:00 PM 23.8 8.40 100.3 24.2 9.30 108.8
10:00 PM 23.7 8.40 99.9 24.1 9.30 108.7
11:00 PM 23.5 8.40 99.6 24.1 9.30 108.9
12:00 AM 23.4 8.50 99.3 24.0 9.30 109.1
1:00 AM 233 8.50 99.0 24.0 9.30 108.5
2:00 AM 23.1 8.50 98.5 23.9 9.20 108.1
8/30/2016  3.00 AM 23.0 8.40 97.9 23.8 9.20 107.5
4:00 AM 229 8.40 97.4 23.7 9.20 107.8
5:00 AM 22.7 8.40 96.8 23.7 9.20 108.0
6:00 AM 22.6 8.30 96.0 23.6 9.20 108.4
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Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
7:00 AM 22,5 8.40 96.5 23.6 9.30 108.8
8:00 AM 22.6 8.50 98.8 23.6 9.30 108.9
9:00 AM 22.8 8.70 101.4 23.7 9.30 108.7
10:00 AM 22.9 9.00 103.0 23.7 9.30 109.2
11:00 AM 233 9.20 104.7 23.8 9.40 109.5
12:00 PM 23.8 9.10 106.8 23.9 9.40 109.8
1:00 PM 24.2 9.20 108.3 23.8 9.40 110.4
2:00 PM 24.5 9.20 109.7 23.9 9.40 110.0
3:00 PM 24.6 9.20 109.9 23.8 9.40 110.3
4:00 PM 24.4 9.30 109.4 23.7 9.50 110.7
5:00 PM 243 9.30 109.1 23.7 9.50 111.0
6:00 PM 24.1 9.10 107.2 23.6 9.50 111.3
7:00 PM 23.8 8.90 104.5 23.6 9.40 110.2
8:00 PM 23.6 8.70 101.6 23.5 9.80 115.1
9:00 PM 234 8.70 99.8 23.5 9.40 110.2
10:00 PM 23.2 8.50 99.1 23.4 9.60 110.2
11:00 PM 23.1 8.50 98.6 23.4 9.70 110.8
12:00 AM 23.0 8.40 98.2 23.4 9.70 111.0
1:00 AM 229 8.40 97.9 234 9.70 1111
2:00 AM 22.9 8.40 97.3 23.4 9.70 111.1
3:00 AM 22.8 8.40 97.0 23.4 9.70 1111
8/31/2016 400 AM 228 8.40 96.6 23.4 9.60 109.9
5:00 AM 22.7 8.30 96.1 233 9.60 110.1
6:00 AM 22.6 8.30 95.7 233 9.60 109.5
7:00 AM 22.6 8.30 95.8 233 9.60 110.4
8:00 AM 22.6 8.40 97.4 233 9.60 109.8
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Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
9:00 AM 22.8 8.70 101.4 233 10.00 113.8
10:00 AM 229 9.10 104.2 23.3 9.60 110.2
11:00 AM 23.0 9.20 105.0 23.4 9.70 110.7
12:00 PM 23.2 9.40 107.3 23.4 9.70 1111
1:00 PM 23.5 9.30 109.3 23.4 9.80 111.5
2:00 PM 23.6 9.40 110.1 235 9.50 110.7
3:00 PM 23.7 9.40 110.3 23.5 9.50 110.9
4:00 PM 23.7 9.40 110.0 235 9.40 110.0
5:00 PM 23.7 9.30 108.5 235 9.40 110.3
6:00 PM 23.7 9.10 106.4 235 9.40 109.8
7:00 PM 23.6 8.90 104.2 235 9.30 109.4
8:00 PM 23.5 8.70 101.5 23.5 9.40 110.3
9:00 PM 23.4 8.70 99.5 235 9.40 110.4
10:00 PM 23.3 8.40 98.4 23.5 9.50 110.5
11:00 PM 23.2 8.40 97.7 23.4 9.70 110.5
12:00 AM 23.1 8.40 97.4 23.4 9.70 1111
1:00 AM 23.1 8.40 96.9 23.4 9.70 110.7
2:00 AM 23.0 8.30 96.4 23.4 9.70 110.8
3:00 AM 229 8.30 96.1 23.4 9.50 108.8
4:00 AM 22.9 8.30 95.7 233 9.50 108.6
9/1/2016  5.00 AM 228 8.20 95.3 233 9.50 108.1
6:00 AM 22.7 8.20 95.0 23.3 9.50 108.9
7:00 AM 22.7 8.30 95.7 233 9.60 109.6
8:00 AM 22.6 8.40 97.3 23.3 9.50 109.4
9:00 AM 22.9 8.70 101.4 233 9.60 110.4
10:00 AM 23.3 9.20 105.0 23.5 9.50 111.2
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Upstream Tailrace * Impoundment
DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
11:00 AM 23.6 9.10 107.2 23.7 9.50 111.1
12:00 PM 23.8 9.30 108.7 23.8 9.50 111.2
1:00 PM 24.1 9.50 110.6 23.9 9.50 110.9
2:00 PM 24.4 9.50 111.8 241 9.50 111.7
3:00 PM 24.6 9.40 112.3 24.1 9.50 1115
4:00 PM 24.6 9.30 111.4 24.1 9.50 111.2
5:00 PM 24.6 9.20 109.9 24.1 9.50 110.7
6:00 PM 24.5 9.10 108.0 24.1 9.50 110.6
7:00 PM 24.2 9.10 105.7 241 9.50 111.2
8:00 PM 23.9 8.70 102.2 24.0 9.40 109.8
9:00 PM 23.7 8.40 99.7 23.9 9.40 110.0
10:00 PM 234 8.40 98.4 23.8 9.50 111.8
11:00 PM 23.3 8.40 97.7 23.8 9.40 110.0
12:00 AM 231 8.40 97.1 23.7 9.40 109.6
1:00 AM 229 8.40 96.5 23.6 9.40 109.7
2:00 AM 22.8 8.30 96.1 235 9.40 110.4
3:00 AM 22.6 8.30 95.6 23.4 9.70 110.6
4:00 AM 22.5 8.30 95.5 23.4 9.50 109.4
5:00 AM 22.3 8.40 95.0 233 9.50 109.1
9/2/2016 600 AM 222 8.40 94.8 233 9.50 109.1
7:00 AM 22.1 8.40 95.2 233 9.60 109.9
8:00 AM 221 8.50 97.2 23.3 9.60 110.0
9:00 AM 22.2 8.80 100.2 233 9.70 1111
10:00 AM 22.3 9.00 102.3 233 9.80 111.6
11:00 AM 22.5 9.10 104.2 233 9.80 112.0
12:00 PM 22.8 9.40 107.4 234 9.90 1125
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DO DO DO
Temperature DO Conc Saturation Temperature DO Conc Saturation Temperature DO Conc Saturation
Date Time Depth (°c) (mg/L) (%) (°c) (mg/L) (%) (°c) (mg/L) (%)
1:00 PM 23.4 9.60 110.3 235 9.50 112.2
2:00 PM 23.9 9.50 111.8 23.7 9.50 111.7
3:00 PM 24.1 9.50 112.3 23.8 9.50 111.6
4:00 PM 24.0 9.40 110.4 23.8 9.50 110.7
5:00 PM 23.8 9.30 108.7 23.8 9.50 110.8
6:00 PM 23.8 9.20 108.2 23.8 9.40 110.4
7:00 PM 23.5 8.90 104.9 23.7 9.40 110.2
8:00 PM 23.2 8.90 101.6 23.6 9.50 110.5
9:00 PM 23.0 8.50 98.8 23.6 9.40 110.1
10:00 PM 22.8 8.40 97.2 235 9.50 110.5
11:00 PM 22.6 8.40 96.6 23.4 9.60 110.1
12:00 AM 224 8.40 95.8 234 9.60 109.6
1:00 AM 22.2 8.40 95.3 233 9.60 109.8
2:00 AM 22.0 8.40 94.9 23.2 9.50 109.4
3:00 AM 21.8 8.40 94.5 23.2 9.60 110.0
4:00 AM 21.6 8.30 94.2 231 9.60 110.1
5:00 AM 214 8.50 93.8 23.1 9.60 110.2
6:00 AM 213 8.40 93.1 23.0 9.60 109.6
9/3/2016  7.00 AM 21.2 8.50 93.9 23.0 9.60 109.9
8:00 AM 21.2 8.60 96.3 23.0 9.70 110.6
9:00 AM 21.5 8.80 100.1 231 9.70 110.6
10:00 AM 219 9.10 103.3 23.1 8.70 99.8
11:00 AM 22.3 9.40 106.3 23.2 8.70 99.6
12:00 PM 22.8 9.50 108.9 23.4 8.70 100.0
1:00 PM 233 9.70 111.1 23.4 8.70 100.2
2:00 PM 23.7 9.60 113.1 235 8.60 100.5
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DO DO DO
Temperature DO Conc Saturation Temperature DO Co