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

See also Appendix 9 for plan of general project arrangement (marked CEII not for public) 
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Figure 3. Zones of effect 
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Table 1 Facility Description Information 

Item Information Requested Response (include references to 
further details) 

Name of the 
Facility 

Facility name (use FERC project name 
or other legal name) 

Benton Falls Hydroelectric Project 

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 own 
corporate sustainability goals 

6. For the facility’s corporate 
marketing purposes 

7. Other (describe) 

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 

 
Nearest town(s), county(ies), and 
state(s) to dam 

Benton, Kennebec, ME  

 
River mile of dam above mouth 5.3 

 
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
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Item Information Requested Response (include references to 
further details) 

Facility owner company and authorized 
owner representative name.  
For recertifications:  If ownership has 
changed since last certification, 
provide the effective date of the 
change.   

Benton Falls Hydro Associates, 
Andrew Locke 

 
FERC licensee company name (if 
different from owner) 

 n/a 

Regulatory 
Status 

FERC Project Number (e.g., P-xxxxx), 
issuance and expiration dates, or date 
of exemption 

FERC Project No. P-5073 
Issued March 8th 1984, Expires 
2/28/2034  

FERC license type (major, minor, 
exemption) or special classification 
(e.g., "qualified conduit", “non-
jurisdictional”) 

Major 

 
Water Quality Certificate identifier, 
issuance date, and issuing agency 
name. Include information on 
amendments. 

Issued September 29th, 1983 by State 
of Maine Department of 
Environmental Protection 

 
Hyperlinks to key electronic records on 
FERC e-library website or other publicly 
accessible data repositories 

FERC License: 
  
https://elibrary.ferc.gov/eLibrary/doci
nfo?document_id=473836 

Powerhouse  Date of initial operation (past or future 
for pre-operational applications) 

1984 
  

 Total installed capacity (MW) 
For recertifications: Indicate if 
installed capacity has changed since 
last certification 

4.33 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 (run-of-river, 
peaking, pulsing, seasonal storage, 
diversion, etc.) 
For recertifications: Indicate if mode 
of operation has changed since last 
certification 

Run-of-river  
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Item Information Requested Response (include references to 
further details)  

Number, type, and size of 
turbine/generators, including 
maximum and minimum hydraulic 
capacity and maximum and minimum 
output of each turbine and generator 
unit 

Two horizontal kpalan turbines, rated 
total 4.468 MW (3.718MW+0.750MW) 
4.16 kV Generator 
Total max hydraulic capacity 2,115 cfs 
and Min 50 cfs  
Max output  4.468 MW 
Min Output  75kW  

 Trashrack clear spacing (inches) for 
each trashrack 

Unit 1: 3 inch with a seasonal overlay of 
1 inch spacing used Sept 1 to Nov 30. 
Unit 2: 1 inch 

 Approach water velocity (ft/s) at each 
intake if known 

Unknown 

 
Dates and types of major equipment 
upgrades 
For recertifications: Indicate only 
those since last certification 

 N/A no significant upgrades, repairs 
only since last certification 

 
Dates, purpose, and type of any recent 
operational changes  
For recertifications: Indicate only 
those since last certification 

 None since last certification 

 
Plans, authorization, and regulatory 
activities for any facility upgrades or 
license or exemption amendments 

 N/A 

Dam or 
Diversion 

Date of original dam or diversion 
construction and description and dates 
of subsequent dam or diversion 
structure modifications 

The current dam was completed in 
1984. It is on the same site as a 
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  
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Item Information Requested Response (include references to 
further details) 

Conduit 
Facilities 
Only  

Date of conduit construction and 
primary purpose of conduit 

n/a 

 Source water n/a 

 Receiving water and location of 
discharge   

n/a 

Impoundme
nt and 
Watershed 

Authorized maximum and minimum 
impoundment water surface 
elevations 
For recertifications: Indicate if these 
values have changed since last 
certification  

Normal pond elevation is maintained 
at 85 ft 
No change 

Normal operating elevations and 
normal fluctuation range  
For recertifications: Indicate if these 
values have changed since last 
certification 

Normal pond elevation is maintained 
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 
values have changed since last 
certification  

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

 Describe requirements related to 
impoundment inflow and outflow, 
elevation restrictions (e.g., fluctuation 
limits, seasonality) up/down ramping 
and refill rate restrictions.  

According to 1988 license amendment 
the Benton project is operated in 
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 
and river mile. If FERC licensed or 
exempt, please provide FERC Project 
number of these dams. Indicate which 
upstream dams have downstream fish 
passage.  

• The upstream dam on the 
Sebasticook is the Burnham dam in 
Pittsfield, ME located 
approximately 16.5 miles upstream 
of Benton Falls. The Burnham 
project has both upstream and 
downstream fish passage and is 
owned by KEI Power management 
(FERC No. 11472).   

Downstream dams by name, 
ownership, river mile and FERC 
number if FERC licensed or exempt. 
Indicate which downstream dams have 
upstream fish passage 

•  There are no dams located 
downstream of Benton falls on the 
Sebsticook River or the Kennebec 
River.  

 
Operating agreements with upstream 
or downstream facilities that affect 
water availability and facility operation 

 N/A 

 
Area of land (acres) and area of water 
(acres) inside FERC project boundary or 
under facility control.  Indicate 
locations and acres of flowage rights 
versus fee-owned property.  

27 acres of land (according to original 
license application) 
Approximately 84 acres of water  

Hydrologic 
Setting 

Average annual flow at the dam, and 
period of record used 

1,102 cfs 
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 
gaging stations above and below the 
facility 

The nearest upstream gaging station is 
on the Sebasticook in Pittsfield ME 
(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 
miles).  Identify if this value is prorated 
from gage locations and provide the 
basis for proration calculation.  

860 sq. miles 

 Other facility specific hydrologic 
information 

n/a 

Designated 
Zones of 
Effect 

Number of zones of effect 3 

Type of waterbody (river, 
impoundment, bypassed reach, etc.) 

Zone 1 – Impoundment  
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 
operational 
date 

Date generation is expected to begin n/a 

Dam, 
diversion 
structure or 
conduit 
modification 

Description of modifications made to a 
pre-existing conduit, dam or diversion 
structure needed to accommodate 
facility generation. This includes 
installation of flashboards or raising 
the flashboard height. 
Date the modification is expected to be 
completed  

n/a 

Change in 
water flow 
regime 

Description of any change in 
impoundment levels, water flows or 
operations required for new 
generation 

n/a 
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PART II.  STANDARDS MATRICES 
 
Zone of Effects #1 – Impoundment 

 
      Criterion 

Alternative Standards Applied 

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 

 
      Criterion 

Alternative Standards Applied 

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 III.  SUPPORTING INFORMATION 

III.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): 
• 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. 
• 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). 
• 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. 

 

III.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). 
• Identify any other agency recommendations related to water quality 
and explain their scientific or technical basis. 
• 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. 
 

III.C.1 Upstream Fish Passage 

 Zone of Effects #1 - Impoundment 

C 1 Not Applicable / De Minimis Effect: 

• Explain why the facility does not impose a barrier to upstream fish 
passage in the designated zone. 

• Document available fish distribution data and the lack of migratory 
fish species in the vicinity. 
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• If 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 7th to June 30th 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.  

III.D.1 Downstream Fish Passage  

ZoE #1 - Impoundment 

D 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 protective). 

• 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. 

• 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: 

• 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).   

• For riverine fish populations that are known to move downstream, 
explain why the facility does not contribute adversely to the 
sustainability of these populations or to their access to habitat 
necessary for successful completion of their life cycles. 

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

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

 

Supporting Information: 

There is no facility barrier to further downstream movement below the dam and powerhouse. 
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III.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).  
• 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 
 

 

III.F.1 Threatened and Endangered Species  
Zone of Effects #1 –Impoundment 

F 2 Finding of No Negative Effects: 

• Identify 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. 

• 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 
 
III.G.1 Cultural and Historic Resources  

Zone of Effects #1 – Impoundment 

G 2 Approved Plan: 
• 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. 

• 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 
 
III.H.1 Recreational Resources  
Zone of Effects #1 – Impoundment 

H 2 Agency Recommendation: 
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• Document any comprehensive resource agency recommendations 
and enforceable recreation plan that is in place for recreational access 
or accommodations. 

•  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, 4th Floor Boston, MA 02108 

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

Name and Title  

Company  

Phone  

Email Address  

Mailing Address  

Compliance Contact (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 

 
  

mailto:alocke@essexhydro.com
mailto:rthornton@essexhydro.com
mailto:mmineau@essexhydro.com
mailto:mdonnelly@essexhydro.com
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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 (Check area of responsibility: Flows__, Water Quality __, Fish/Wildlife 
Resources  _, 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 

 

mailto:Julianne_Rosset@fws.gov
mailto:Julianne_Rosset@fws.gov
mailto:Kathy.Howatt@maine.gov
mailto:arthur.spiess@maine.gov
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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 

 
 
  

mailto:John.perry@maine.gov
mailto:Keel.Kemper@maine.gov
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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: ____________________________________________ 
Date:  July 15th, 2021 
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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. 
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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 30th 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 12th.  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 13th 
and September 14th.  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 13th through September 
14th 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 13th through 
September 14th, 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 13th through September 14th) 

 Tailrace 

(sonde) 

Upstream 

(sonde) 

Impoundment 

(hand held meter) 

Temperature (oC) 21.8 – 25.2 20.2 – 26.3 22.3 – 23.9 

Dissolved oxygen (mg/L) 8.0 – 10.3 7.6 – 10.0 7.0 – 7.9 

% 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, 20161 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 30th 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.  

                                                            
1 Water quality data for the upstream data sonde is available for the period July 12th through September 19th.  The 
lowest DO concentration listed is for a date which precedes the sampling period shown in Table 1, which is for the 
period August 13th through September 14th. 
2 Water quality data for the tailrace data sonde is available for the period August 13th through September 19th.  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 13th through September 14th. 
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Figure 1 – Benton Falls Temperature 
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Figure 2 – Benton Falls Dissolved Oxygen Concentration 
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Figure 3 – Benton Falls Dissolved Oxygen Percent Saturation 
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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 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

6/30/2016 

10:00 AM 

Surf.       Stn. #1 - 23.5 Stn. #1 - 8.23 Stn. #1 - 97       

1m     Stn. #1 - 23.5 Stn. #1 - 8.16 Stn. #1 - 96      

2m     Stn. #1 - 23.5 Stn. #1 - 8.20 Stn. #1 - 97      

3m     Stn. #1 - 23.6 Stn. #1 - 8.26 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      

11:00 AM 

Surf.     Stn. #2 - 24.0 Stn. #2 - 8.20 Stn. #2 - 97      

1m     Stn. #2 - 24.0 Stn. #2 - 8.20 Stn. #2 - 97      

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      

1m     Stn. #3 - 24.2 Stn. #3 - 8.40 Stn. #3 - 100      

12:00 PM 

Surf.          26.0 7.97 98 

1m          24.4 8.18 97 

2m          23.8 7.86 93 

3m          23.7 7.49 88 

4m          23.4 6.27 74 

5m          22.9 5.75 67 

6m          22.3 5.72 65 

7m             22.1 5.00 58 

7/12/2016 12:00 PM 

Surf.             23.7 8.78 103 

1m          22.7 8.65 100 

2m          22.4 8.60 98 

3m          22.0 7.35 83 
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

4m          21.5 7.50 84 

5m          21.4 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             

7/13/2016 

12:00 AM   23.4 8.65 100.4           

1:00 AM   23.4 8.65 100.1           

2:00 AM   23.4 8.65 99.7           

3:00 AM   23.4 8.65 99.5           

4:00 AM   23.4 8.50 99.1           

5:00 AM   23.3 8.50 98.7           

6:00 AM   23.3 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 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

1:00 PM   25.6 9.45 114.6           

2:00 PM   25.9 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   25.3 8.70 103.7           

10:00 PM   25.2 8.50 102.1           

11:00 PM   25.1 8.40 101.2           

7/14/2016 

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           

7:00 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 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

7/15/2016 

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           

8:00 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 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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             

7/16/2016 

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   25.9 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   25.9 7.95 97.0           

8:00 AM   26.1 8.20 99.7           

9:00 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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

14 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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             

7/17/2016 

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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

15 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

7/18/2016 

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   25.9 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           

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   25.9 8.00 98.2           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

16 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

11:00 PM   25.9 8.00 97.8           

7/19/2016 

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   25.3 8.15 97.9           

10:00 AM   25.4 8.25 98.7           

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             



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

17 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

7/20/2016 

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           

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   25.3 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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

18 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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   25.5 9.10 107.8           

5:00 PM   25.4 9.10 108.2           

6:00 PM   25.4 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           

7/22/2016 

12:00 AM   25.1 8.40 100.9             

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

19 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

7/23/2016 

12:00 AM   25.7 8.10 99.2             

1:00 AM   25.6 8.10 98.6           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

20 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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             

7/24/2016 

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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

21 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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             

7/25/2016 

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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

22 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

7/26/2016 

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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

23 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

12:00 PM   27.7 8.45 107.3          

12:07 PM 

Surf.          27.3 8.11 100 

1m          26.7 8.00 99 

2m          26.5 7.93 98 

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             

7/27/2016 

12:00 AM   27.1 8.00 99.0           

1:00 AM   27.1 8.00 98.6           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

24 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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             

7/28/2016 

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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

25 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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             

7/29/2016 

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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

26 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

7/30/2016 

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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

27 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

7/31/2016 

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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

28 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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             

8/1/2016 

12:00 AM   25.6 7.75 94.2             

1:00 AM   25.4 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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

29 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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             

8/2/2016 

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           

8:00 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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

30 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

8/3/2016 

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   24.3 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           

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

31 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

8/4/2016 

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           

10:00 AM   25.3 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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

32 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

10:00 PM   25.7 8.00 97.8           

11:00 PM   25.6 7.95 97.2             

8/5/2016 

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           

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             



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

33 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

8/6/2016 

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           

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   25.9 7.75 93.9           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

34 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

8/8/2016 

12:00 AM   25.5 7.80 94.5             

1:00 AM   25.4 7.80 94.0          

2:00 AM   25.2 7.80 93.7           

3:00 AM   25.1 7.80 93.5           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

35 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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           

12:27 PM 

Surf.          26.3 8.50 103 

1m          25.9 8.20 100 

2m          25.8 8.30 101 

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   25.3 8.35 99.6           

9:00 PM   25.2 8.15 97.5           

10:00 PM   25.1 7.95 96.2           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

36 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

11:00 PM   24.9 7.95 95.7           

8/9/2016 

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   23.5 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           

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             



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

37 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

8/10/2016 

12:00 AM   24.3 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   23.5 8.00 94.3           

6:00 AM   23.4 8.10 93.8           

7:00 AM   23.3 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           

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   24.1 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   23.5 8.00 93.7           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

38 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

2:00 AM   23.5 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   23.5 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   25.3 8.15 97.7           

11:00 PM   25.2 8.10 97.0           

8/12/2016 

12:00 AM   25.1 8.10 96.6             

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           



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

39 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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   25.3 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             

8/13/2016 

12:00 AM   24.6 7.90 95.1             

1:00 AM   24.5 7.90 94.7           

2:00 AM   24.4 8.00 94.4           

3:00 AM   24.4 8.00 94.0           

4:00 AM   24.3 8.00 93.7           

5:00 AM   24.2 7.95 93.1           



Benton Falls Hydroelectric Project 
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40 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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   23.5 7.95 92.9 24.3 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       

8/14/2016 

12:00 AM   23.4 7.95 92.2 24.2 9.10 107.0       

1:00 AM   23.3 7.95 92.0 24.2 9.10 107.3      

2:00 AM   23.3 7.95 91.8 24.2 9.20 107.5      

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   23.1 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   22.9 7.90 90.5 24.1 9.20 107.8      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

8:00 AM   22.9 7.95 92.0 24.1 9.20 108.1      

9:00 AM   22.9 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   24.3 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 24.3 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      

8/15/2016 

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      

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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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 24.5 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      

8/16/2016 

12:00 AM   24.8 8.35 99.8 24.3 9.10 106.6       

1:00 AM   24.7 8.25 99.3 24.3 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      

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   24.1 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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 9.45 111.1      

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 9.45 111.1      

11:00 PM   24.6 8.25 98.5 24.2 9.45 110.7       

8/17/2016 

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   24.3 8.15 95.5 24.2 9.40 110.0      

6:00 AM   24.1 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 24.3 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 9.45 111.1      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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 9.50 112.1      

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   24.3 8.25 97.9 24.3 9.50 112.1      

10:00 PM   24.1 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       

8/18/2016 

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   23.5 8.00 94.4 24.1 9.50 111.5      

4:00 AM   23.4 8.10 94.1 24.0 9.50 111.5      

5:00 AM   23.3 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      

7:00 AM   23.2 8.10 94.1 24.0 9.20 108.1      

8:00 AM   23.3 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   23.5 8.40 99.7 24.1 9.45 110.7      

11:00 AM   24.1 8.75 102.7 24.2 9.45 110.8      

12:00 PM   24.7 8.80 105.0 24.3 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      



Benton Falls Hydroelectric Project 

Water Quality Report 2016 

45 December 2016 

      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

4:00 PM   25.3 8.90 106.0 24.1 9.40 109.7      

5:00 PM   25.4 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 24.1 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 9.70 113.5      

11:00 PM   24.3 8.30 98.4 24.1 9.70 113.6      

8/19/2016 

12:00 AM   24.2 8.30 97.8 24.1 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      

8:00 AM   23.3 8.40 98.4 23.9 9.70 114.1      

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   24.3 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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      

8/20/2016 

12:00 AM   24.5 8.10 99.1 24.7 9.60 114.4       

1:00 AM   24.3 8.30 98.9 24.6 9.60 114.3      

2:00 AM   24.1 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   23.4 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      

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   25.9 9.00 109.1 24.5 9.60 115.3      

4:00 PM   26.0 9.00 109.5 24.3 9.80 114.8      

5:00 PM   25.9 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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       

8/21/2016 

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 23.9 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 9.90 115.5      

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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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       

8/22/2016 

12:00 AM   24.4 8.20 97.4 24.2 9.70 114.4       

1:00 AM   24.3 8.20 97.0 24.1 9.80 114.5      

2:00 AM   24.3 8.20 96.6 24.2 9.80 114.6      

3:00 AM   24.3 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   24.3 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 9.80 114.5      

10:00 AM   24.2 8.60 101.0 24.2 9.80 114.9      

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 9.60 113.1      

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   24.3 8.90 103.7 24.5 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 24.3 9.90 115.6      

9:00 PM   23.5 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

8/23/2016 

12:00 AM   23.3 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      

11:00 AM   23.6 8.80 102.5 23.9 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   24.3 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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 23.5 10.00 117.0      

5:00 AM   22.5 8.20 95.2 23.5 10.00 116.8      

6:00 AM   22.4 8.40 94.6 23.5 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 23.5 10.10 118.4     

9:50 AM 

Surf.          23.9 7.76 91 

1m          23.7 7.68 90 

2m          23.7 7.66 90 

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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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      

8/25/2016 

12:00 AM   23.8 8.30 99.4 23.5 8.40 100.3       

1:00 AM   23.7 8.30 99.2 23.5 8.60 100.5      

2:00 AM   23.6 8.30 98.8 23.4 8.70 100.1      

3:00 AM   23.4 8.40 98.3 23.4 8.70 99.6      

4:00 AM   23.3 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 23.4 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 23.5 8.60 101.4      

11:00 AM   23.8 9.20 108.2 23.5 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   24.3 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

11:00 PM   24.1 8.30 98.9 23.7 9.10 107.2       

8/26/2016 

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      

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   25.3 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

1:00 AM   24.2 8.20 97.2 24.0 9.10 107.0      

2:00 AM   24.1 8.20 96.9 23.9 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 9.10 111.1 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   25.4 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      

8/28/2016 

12:00 AM   24.2 8.20 97.4 24.6 9.10 107.5       

1:00 AM   24.0 8.20 96.8 24.5 9.00 107.4      

2:00 AM   23.8 8.20 96.4 24.4 9.20 107.5      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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 24.1 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       

8/29/2016 

12:00 AM   23.5 8.10 95.4 23.8 9.10 106.6       

1:00 AM   23.5 8.10 95.2 23.8 9.10 106.5      

2:00 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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   23.3 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 24.3 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       

8/30/2016 

12:00 AM   23.4 8.50 99.3 24.0 9.30 109.1       

1:00 AM   23.3 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      

3:00 AM   23.0 8.40 97.9 23.8 9.20 107.5      

4:00 AM   22.9 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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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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   23.3 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   24.3 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   23.4 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      

8/31/2016 

12:00 AM   23.0 8.40 98.2 23.4 9.70 111.0       

1:00 AM   22.9 8.40 97.9 23.4 9.70 111.1      

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 9.70 111.1      

4:00 AM   22.8 8.40 96.6 23.4 9.60 109.9      

5:00 AM   22.7 8.30 96.1 23.3 9.60 110.1      

6:00 AM   22.6 8.30 95.7 23.3 9.60 109.5      

7:00 AM   22.6 8.30 95.8 23.3 9.60 110.4      

8:00 AM   22.6 8.40 97.4 23.3 9.60 109.8      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

9:00 AM   22.8 8.70 101.4 23.3 10.00 113.8      

10:00 AM   22.9 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 9.70 111.1      

1:00 PM   23.5 9.30 109.3 23.4 9.80 111.5      

2:00 PM   23.6 9.40 110.1 23.5 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 23.5 9.40 110.0      

5:00 PM   23.7 9.30 108.5 23.5 9.40 110.3      

6:00 PM   23.7 9.10 106.4 23.5 9.40 109.8      

7:00 PM   23.6 8.90 104.2 23.5 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 23.5 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      

9/1/2016 

12:00 AM   23.1 8.40 97.4 23.4 9.70 111.1       

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   22.9 8.30 96.1 23.4 9.50 108.8      

4:00 AM   22.9 8.30 95.7 23.3 9.50 108.6      

5:00 AM   22.8 8.20 95.3 23.3 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 23.3 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 23.3 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 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

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 24.1 9.50 111.7      

3:00 PM   24.6 9.40 112.3 24.1 9.50 111.5      

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 24.1 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   23.4 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       

9/2/2016 

12:00 AM   23.1 8.40 97.1 23.7 9.40 109.6       

1:00 AM   22.9 8.40 96.5 23.6 9.40 109.7      

2:00 AM   22.8 8.30 96.1 23.5 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 23.3 9.50 109.1      

6:00 AM   22.2 8.40 94.8 23.3 9.50 109.1      

7:00 AM   22.1 8.40 95.2 23.3 9.60 109.9      

8:00 AM   22.1 8.50 97.2 23.3 9.60 110.0      

9:00 AM   22.2 8.80 100.2 23.3 9.70 111.1      

10:00 AM   22.3 9.00 102.3 23.3 9.80 111.6      

11:00 AM   22.5 9.10 104.2 23.3 9.80 112.0      

12:00 PM   22.8 9.40 107.4 23.4 9.90 112.5      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

1:00 PM   23.4 9.60 110.3 23.5 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 23.5 9.50 110.5      

11:00 PM   22.6 8.40 96.6 23.4 9.60 110.1       

9/3/2016 

12:00 AM   22.4 8.40 95.8 23.4 9.60 109.6       

1:00 AM   22.2 8.40 95.3 23.3 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 23.1 9.60 110.1      

5:00 AM   21.4 8.50 93.8 23.1 9.60 110.2      

6:00 AM   21.3 8.40 93.1 23.0 9.60 109.6      

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 23.1 9.70 110.6      

10:00 AM   21.9 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   23.3 9.70 111.1 23.4 8.70 100.2      

2:00 PM   23.7 9.60 113.1 23.5 8.60 100.5      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

3:00 PM   24.0 9.70 113.5 23.7 8.40 99.7      

4:00 PM   23.9 9.50 112.3 23.7 8.40 99.9      

5:00 PM   23.9 9.50 111.3 23.8 8.40 99.8      

6:00 PM   23.8 9.40 109.6 23.8 8.40 99.9      

7:00 PM   23.5 9.10 106.6 23.7 8.40 100.1      

8:00 PM   23.1 9.00 102.7 23.5 8.40 99.5      

9:00 PM   22.8 8.70 100.0 23.4 8.50 99.2      

10:00 PM   22.5 8.40 98.4 23.3 8.50 99.3      

11:00 PM   22.3 8.50 97.4 23.2 8.70 99.7      

9/4/2016 

12:00 AM   22.1 8.50 96.9 23.1 8.70 100.1       

1:00 AM   21.8 8.40 96.3 23.0 8.70 99.5      

2:00 AM   21.6 8.40 96.1 22.9 8.70 99.6      

3:00 AM   21.4 8.60 95.6 22.9 8.70 100.1      

4:00 AM   21.3 8.50 95.1 22.8 8.70 99.5      

5:00 AM   21.1 8.50 94.8 22.7 8.70 100.0      

6:00 AM   21.0 8.50 94.5 22.7 8.50 99.3      

7:00 AM   20.9 8.50 95.0 22.6 8.70 99.6      

8:00 AM   20.9 8.70 97.4 22.6 8.70 100.4      

9:00 AM   21.2 9.10 101.1 22.7 8.70 100.8      

10:00 AM   21.6 9.30 104.8 22.8 8.70 101.0      

11:00 AM   22.1 9.60 107.8 22.9 8.90 101.5      

12:00 PM   22.7 9.60 110.1 23.0 8.70 100.6      

1:00 PM   23.2 9.90 112.5 23.2 8.70 100.4      

2:00 PM   23.7 9.70 114.1 23.3 8.70 100.9      

3:00 PM   24.0 9.80 114.7 23.3 8.70 100.4      

4:00 PM   24.0 9.70 113.6 23.1 8.70 99.6      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

5:00 PM   24.0 9.50 112.0 22.9 8.70 99.7      

6:00 PM   23.8 9.40 110.1 22.8 8.50 99.3      

7:00 PM   23.4 9.40 107.1 22.7 8.50 99.1      

8:00 PM   22.9 9.10 103.6 22.6 8.70 99.9      

9:00 PM   22.6 8.70 101.0 22.5 8.70 100.4      

10:00 PM   22.3 8.80 99.6 22.5 8.70 101.2      

11:00 PM   22.1 8.70 98.6 22.5 8.70 100.7      

9/5/2016 

12:00 AM   21.9 8.60 97.9 22.5 8.70 100.6       

1:00 AM   21.7 8.50 97.3 22.4 8.90 101.1      

2:00 AM   21.4 8.70 96.9 22.4 9.00 101.6      

3:00 AM   21.3 8.70 96.5 22.4 9.00 101.6      

4:00 AM   21.1 8.60 96.0 22.3 8.90 101.0      

5:00 AM   20.9 8.60 95.7 22.3 9.00 101.5      

6:00 AM   20.8 8.60 95.5 22.2 8.90 101.1      

7:00 AM   20.7 8.70 96.5 22.2 8.90 100.9      

8:00 AM   20.7 8.90 98.7 22.2 9.00 101.5      

9:00 AM   20.9 9.20 101.6 22.2 9.00 101.5      

10:00 AM   21.2 9.50 105.0 22.2 9.00 101.8      

11:00 AM   21.7 9.60 108.2 22.3 9.00 102.3      

12:00 PM   22.2 9.90 110.8 22.5 8.90 102.0      

1:00 PM   22.6 9.90 112.5 22.6 8.90 102.2      

2:00 PM   23.0 10.00 113.9 22.8 8.90 102.3      

3:00 PM   23.1 10.00 114.1 22.8 9.00 102.5      

4:00 PM   23.2 10.00 113.8 22.8 8.70 101.4      

5:00 PM   23.3 9.90 112.8 22.8 8.70 100.8      

6:00 PM   23.1 9.60 109.9 22.9 8.70 100.6      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

7:00 PM   22.9 9.40 107.4 22.8 8.70 100.3      

8:00 PM   22.5 9.00 103.2 22.8 8.70 100.1      

9:00 PM   22.3 8.90 100.6 22.7 8.70 100.5      

10:00 PM   22.0 8.70 99.1 22.7 8.70 100.0      

11:00 PM   21.8 8.60 98.1 22.6 8.70 100.0       

9/6/2016 

12:00 AM   21.7 8.60 97.6 22.6 8.70 99.9       

1:00 AM   21.6 8.50 97.2 22.5 8.70 99.8      

2:00 AM   21.6 8.50 96.9 22.5 8.70 100.2      

3:00 AM   21.5 8.50 96.6 22.4 8.80 100.4      

4:00 AM   21.4 8.60 96.3 22.4 8.90 100.6      

5:00 AM   21.4 8.60 96.1 22.4 8.90 100.6      

6:00 AM   21.3 8.60 96.0 22.4 8.80 100.0      

7:00 AM   21.3 8.70 96.5 22.3 8.80 100.0      

8:00 AM   21.3 8.80 97.5 22.3 8.80 100.4      

9:00 AM   21.4 9.00 100.4 22.3 8.80 100.1      

10:00 AM   21.4 9.30 102.5 22.3 8.80 100.3      

11:00 AM   21.7 9.30 105.4 22.3 8.80 100.3      

12:00 PM   21.9 9.60 107.5 22.3 8.90 100.7      

1:00 PM   22.3 9.80 110.2 22.5 8.70 101.0      

2:00 PM   22.7 9.90 112.7 22.7 8.70 100.9      

3:00 PM   23.1 9.90 113.3 23.0 8.70 101.1      

4:00 PM   23.3 9.90 113.3 22.9 8.70 100.1      

5:00 PM   23.2 9.70 111.0 22.9 8.70 99.9      

6:00 PM   23.3 9.60 109.8 22.9 8.70 99.5      

7:00 PM   23.1 9.40 107.2 22.7 8.70 99.9      

8:00 PM   22.8 9.00 103.2 22.6 8.70 99.5      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

9:00 PM   22.5 8.70 100.2 22.5 8.70 99.8      

10:00 PM   22.3 8.70 98.7 22.5 8.50 99.2      

11:00 PM   22.2 8.60 97.7 22.5 8.50 99.2       

9/7/2016 

12:00 AM   22.1 8.50 97.2 22.4 8.70 99.4       

1:00 AM   22.0 8.50 97.0 22.4 8.70 99.3      

2:00 AM   22.0 8.50 96.7 22.4 8.70 98.9      

3:00 AM   22.0 8.50 96.5 22.4 8.80 99.6      

4:00 AM   22.0 8.40 96.3 22.4 8.70 99.3      

5:00 AM   21.9 8.40 95.9 22.4 8.70 99.2      

6:00 AM   21.9 8.40 95.7 22.3 8.70 99.4      

7:00 AM   21.9 8.40 96.3 22.3 8.80 99.7      

8:00 AM   22.0 8.60 97.5 22.3 8.70 98.8      

9:00 AM   22.0 8.80 99.7 22.3 8.84 101.6      

9:16 AM 

Surf.          22.5 7.93 91 

1m          22.5 7.92 91 

2m          22.4 7.56 88 

3m          22.4 7.43 85 

4m          22.3 7.39 85 

5m          22.3 7.08 82 

6m          22.3 6.95 81 

10:00 AM   22.1 8.90 101.1 22.3 8.78 101.0      

11:00 AM   22.4 9.40 106.0 22.4 8.79 101.2      

12:00 PM   23.0 9.08 105.7 22.4 8.81 101.6      

1:00 PM   23.4 9.22 108.2 22.5 8.83 102.0      

2:00 PM   24.0 9.27 110.1 22.6 8.78 101.6      

3:00 PM   24.2 9.24 110.1 22.6 8.79 101.6      

4:00 PM   24.2 9.12 108.6 22.5 8.77 101.2      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

5:00 PM   23.8 8.91 105.4 22.4 8.76 100.9      

6:00 PM   23.4 8.60 101.0 22.4 8.77 101.0      

7:00 PM   23.2 8.51 99.6 22.3 8.78 101.0      

8:00 PM   23.0 8.30 96.7 22.3 8.72 100.4      

9:00 PM   22.8 8.11 94.2 22.4 8.69 100.0      

10:00 PM   22.8 8.01 92.9 22.4 8.74 100.7      

11:00 PM   22.7 7.96 92.2 22.4 8.74 100.8      

9/8/2016 

12:00 AM   22.6 7.91 91.5 22.4 8.72 100.5       

1:00 AM   22.5 7.91 91.3 22.4 8.71 100.4      

2:00 AM   22.4 7.90 91.0 22.4 8.72 100.5      

3:00 AM   22.4 7.89 90.9 22.4 8.71 100.4      

4:00 AM   22.4 7.88 90.8 22.4 8.74 100.7      

5:00 AM   22.4 7.87 90.7 22.4 8.72 100.4      

6:00 AM   22.4 7.85 90.5 22.4 8.76 100.9      

7:00 AM   22.4 7.87 90.7 22.4 8.73 100.6      

8:00 AM   22.5 7.96 91.8 22.4 8.64 99.6      

9:00 AM   22.6 8.21 94.9 22.4 8.74 100.7      

10:00 AM   22.7 8.41 97.4 22.4 8.69 100.2      

11:00 AM   22.9 8.65 100.6 22.5 8.70 100.4      

12:00 PM   23.1 8.81 102.9 22.6 8.78 101.5      

1:00 PM   23.4 8.99 105.6 22.6 8.74 101.1      

2:00 PM   24.0 9.11 108.1 22.7 8.70 100.8      

3:00 PM   24.1 9.11 108.4 22.7 8.70 100.8      

4:00 PM   24.1 9.05 107.6 22.7 8.65 100.1      

5:00 PM   24.0 8.95 106.4 22.6 8.67 100.3      

6:00 PM   23.8 8.74 103.4 22.6 8.67 100.2      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

7:00 PM   23.6 8.50 100.2 22.5 8.67 100.2      

8:00 PM   23.4 8.21 96.4 22.5 8.62 99.5      

9:00 PM   23.2 8.00 93.7 22.5 8.64 99.7      

10:00 PM   23.2 7.87 92.0 22.5 8.67 100.0      

11:00 PM   23.1 7.78 90.8 22.5 8.61 99.3      

9/9/2016 

12:00 AM   23.0 7.75 90.3 22.5 8.61 99.3       

1:00 AM   23.0 7.73 90.0 22.4 8.64 99.6      

2:00 AM   22.9 7.72 89.9 22.4 8.59 99.0      

3:00 AM   22.9 7.69 89.5 22.4 8.58 98.9      

4:00 AM   22.9 7.68 89.3 22.4 8.59 99.0      

5:00 AM   22.9 7.68 89.3 22.4 8.60 99.1      

6:00 AM   22.8 7.67 89.1 22.4 8.62 99.3      

7:00 AM   22.8 7.75 90.0 22.4 8.58 98.9      

8:00 AM   22.9 7.90 91.8 22.4 8.52 98.2      

9:00 AM   23.0 8.18 95.3 22.4 8.58 98.9      

10:00 AM   23.6 8.52 100.4 22.5 8.62 99.5      

11:00 AM   24.2 8.72 103.9 22.6 8.60 99.5      

12:00 PM   24.6 8.83 106.1 22.7 8.57 99.3      

1:00 PM   25.0 8.93 108.1 22.8 8.60 99.8      

2:00 PM   25.4 8.99 109.7 22.9 8.53 99.2      

3:00 PM   25.6 8.98 109.9 23.0 8.56 99.8      

4:00 PM   25.7 8.87 108.7 23.0 8.48 98.9      

5:00 PM   25.5 8.75 106.9 23.0 8.47 98.8      

6:00 PM   25.2 8.60 104.5 23.0 8.45 98.6      

7:00 PM   24.8 8.35 100.7 23.0 8.50 99.1      

8:00 PM   24.5 8.06 96.6 23.0 8.53 99.4      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

9:00 PM   24.2 7.85 93.7 23.0 8.54 99.5      

10:00 PM   24.1 7.76 92.3 23.0 8.57 99.8      

11:00 PM   24.0 7.69 91.2 22.9 8.52 99.2       

9/10/2016 

12:00 AM   23.8 7.65 90.6 22.9 8.52 99.1       

1:00 AM   23.7 7.65 90.3 22.9 8.56 99.6      

2:00 AM   23.5 7.65 90.0 22.9 8.57 99.6      

3:00 AM   23.3 7.67 90.0 22.8 8.57 99.5      

4:00 AM   23.2 7.68 89.8 22.8 8.54 99.2      

5:00 AM   23.0 7.68 89.6 22.8 8.48 98.4      

6:00 AM   22.8 7.68 89.3 22.7 8.56 99.2      

7:00 AM   22.7 7.75 89.8 22.7 8.58 99.4      

8:00 AM   22.7 7.97 92.4 22.7 8.57 99.3      

9:00 AM   23.0 8.22 95.8 22.7 8.53 98.9      

10:00 AM   23.3 8.51 99.7 22.9 8.55 99.5      

11:00 AM   23.8 8.74 103.5 23.1 8.56 100.0      

12:00 PM   24.2 8.90 106.0 23.4 8.50 99.7      

1:00 PM   24.6 9.00 108.1 23.5 8.53 100.3      

2:00 PM   24.9 9.06 109.5 23.5 8.47 99.6      

3:00 PM   25.1 9.05 109.7 23.4 8.49 99.7      

4:00 PM   25.0 9.00 108.9 23.2 8.42 98.5      

5:00 PM   24.9 8.79 106.1 23.0 8.48 98.9      

6:00 PM   24.5 8.47 101.6 22.9 8.50 99.0      

7:00 PM   24.3 8.19 97.7 22.9 8.50 98.9      

8:00 PM   24.1 7.99 95.1 22.9 8.52 99.1      

9:00 PM   24.0 7.83 92.9 22.9 8.48 98.6      

10:00 PM   23.8 7.75 91.8 22.9 8.46 98.5      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

11:00 PM   23.7 7.70 91.0 22.9 8.42 98.0       

9/11/2016 

12:00 AM   23.6 7.68 90.6 22.9 8.45 98.3       

1:00 AM   23.6 7.66 90.2 22.9 8.42 97.9      

2:00 AM   23.5 7.64 89.9 22.9 8.42 97.9      

3:00 AM   23.4 7.63 89.7 22.9 8.41 97.8      

4:00 AM   23.4 7.62 89.5 22.9 8.38 97.4      

5:00 AM   23.4 7.61 89.3 22.9 8.42 97.9      

6:00 AM   23.4 7.60 89.2 22.9 8.39 97.5      

7:00 AM   23.3 7.60 89.1 22.9 8.39 97.5      

8:00 AM   23.3 7.66 89.8 22.9 8.40 97.7      

9:00 AM   23.4 7.74 90.8 22.9 8.37 97.3      

10:00 AM   23.4 7.89 92.6 22.9 8.40 97.6      

11:00 AM   23.3 7.93 93.0 22.8 8.33 96.7      

12:00 PM   23.2 7.96 93.1 22.7 8.33 96.6      

1:00 PM   23.2 8.20 96.0 22.8 8.39 97.3      

2:00 PM   23.5 8.46 99.6 22.8 8.37 97.3      

3:00 PM   23.9 8.70 103.1 22.9 8.44 98.3      

4:00 PM   24.1 8.69 103.4 22.9 8.40 97.7      

5:00 PM   24.0 8.61 102.2 22.9 8.40 97.6      

6:00 PM   23.6 8.55 100.9 22.8 8.41 97.7      

7:00 PM   23.2 8.38 98.0 22.8 8.38 97.3      

8:00 PM   22.8 8.08 93.7 22.7 8.42 97.7      

9:00 PM   22.4 7.87 90.7 22.7 8.45 98.0      

10:00 PM   22.2 7.78 89.2 22.7 8.40 97.3      

11:00 PM   22.0 7.71 88.1 22.6 8.42 97.4      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

9/12/2016 

12:00 AM   21.8 7.68 87.5 22.6 8.43 97.5       

1:00 AM   21.6 7.67 87.1 22.6 8.45 97.7      

2:00 AM   21.4 7.66 86.6 22.5 8.42 97.2      

3:00 AM   21.3 7.66 86.4 22.5 8.43 97.2      

4:00 AM   21.1 7.66 86.1 22.4 8.44 97.3      

5:00 AM   21.0 7.65 85.8 22.4 8.42 97.0      

6:00 AM   20.8 7.66 85.6 22.3 8.38 96.5      

7:00 AM   20.7 7.71 86.0 22.3 8.48 97.5      

8:00 AM   20.8 7.89 88.1 22.3 8.43 97.0      

9:00 AM   21.1 8.13 91.4 22.3 8.61 99.1      

10:00 AM   21.5 8.38 94.9 22.4 8.70 100.2      

11:00 AM   22.0 8.61 98.5 22.5 8.68 100.2      

12:00 PM   22.5 8.77 101.2 22.5 8.69 100.4      

1:00 PM   22.9 8.90 103.6 22.6 8.59 99.3      

2:00 PM   23.3 8.98 105.2 22.5 8.54 98.6      

3:00 PM   23.3 8.96 105.1 22.5 8.58 99.1      

4:00 PM   23.4 8.90 104.5 22.5 8.58 99.0      

5:00 PM   23.3 8.86 103.9 22.4 8.57 98.8      

6:00 PM   23.1 8.73 101.9 22.4 8.58 98.9      

7:00 PM   22.7 8.48 98.3 22.4 8.57 98.8      

8:00 PM   22.3 8.18 94.1 22.4 8.57 98.8      

9:00 PM   22.0 7.98 91.3 22.4 8.52 98.2      

10:00 PM   21.8 7.86 89.6 22.3 8.57 98.6      

11:00 PM   21.6 7.82 88.7 22.3 8.59 98.8      

9/13/2016 
12:00 AM   21.4 7.80 88.2 22.3 8.57 98.5       

1:00 AM   21.2 7.81 87.9 22.2 8.53 98.0      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

2:00 AM   21.0 7.80 87.5 22.2 8.58 98.5      

3:00 AM   20.8 7.80 87.2 22.2 8.60 98.7      

4:00 AM   20.7 7.81 87.0 22.1 8.56 98.1      

5:00 AM   20.5 7.82 86.8 22.1 8.64 99.0      

6:00 AM   20.4 7.82 86.6 22.1 8.59 98.3      

7:00 AM   20.2 7.88 87.1 22.0 8.51 97.3      

8:00 AM   20.3 8.04 88.9 22.0 8.64 98.8      

9:00 AM   20.6 8.30 92.3 22.0 8.70 99.6      

10:00 AM   21.0 8.53 95.6 22.1 8.73 100.1      

11:00 AM   21.6 8.77 99.4 22.3 8.69 99.9      

12:00 PM   22.2 8.93 102.4 22.3 8.72 100.4      

1:00 PM   22.6 9.04 104.6 22.4 8.74 100.6      

2:00 PM   23.0 9.14 106.5 22.4 8.75 100.8      

3:00 PM   23.1 9.12 106.5 22.3 8.73 100.5      

4:00 PM   23.1 9.06 105.7 22.3 8.70 100.0      

5:00 PM   23.0 8.98 104.7 22.2 8.60 98.7      

6:00 PM   22.8 8.88 103.2 22.1 8.65 99.1      

7:00 PM   22.5 8.64 99.7 22.1 8.63 98.8      

8:00 PM   22.0 8.35 95.6 22.1 8.62 98.7      

9:00 PM   21.7 8.15 92.7 22.0 8.64 98.9      

10:00 PM   21.5 8.05 91.2 22.1 8.64 98.9      

11:00 PM   21.3 7.98 90.1 22.0 8.64 98.9       

9/14/2016 

12:00 AM   21.2 7.95 89.4 22.0 8.66 99.0       

1:00 AM   21.0 7.93 89.0 22.0 8.57 98.0      

2:00 AM   20.9 7.93 88.7 22.0 8.57 97.9      

3:00 AM   20.7 7.93 88.5 22.0 8.58 98.0      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

4:00 AM   20.6 7.94 88.4 21.9 8.56 97.7      

5:00 AM   20.5 7.94 88.2 21.9 8.62 98.4      

6:00 AM   20.4 7.93 87.9 21.9 8.56 97.7      

7:00 AM   20.3 8.02 88.8 21.9 8.51 97.1      

8:00 AM   20.4 8.19 90.8 21.9 8.57 97.7      

9:00 AM   20.7 8.49 94.6 21.9 8.64 98.6      

10:00 AM   21.1 8.83 99.1 22.0 8.60 98.2      

11:00 AM   21.3 9.10 102.7 22.0 8.56 97.9      

12:00 PM   21.5 9.20 104.1 22.0 8.60 98.4      

1:00 PM   21.6 9.21 104.5 22.0 8.51 97.3      

2:00 PM   21.6 9.07 102.9 22.0 8.52 97.4      

3:00 PM   21.6 8.92 101.1 22.0 8.48 97.0      

4:00 PM   21.5 8.82 100.0 22.0 8.47 96.9      

5:00 PM   21.5 8.71 98.5 22.0 8.46 96.7      

6:00 PM   21.3 8.68 97.9 22.0 8.46 96.6      

7:00 PM   21.1 8.48 95.3 21.9 8.45 96.5      

8:00 PM   20.8 8.35 93.3 21.9 8.48 96.8      

9:00 PM   20.6 8.22 91.5 21.9 8.50 97.0      

10:00 PM   20.4 8.15 90.3 21.9 8.52 97.2      

11:00 PM   20.2 8.10 89.5 21.8 8.49 96.8       

9/15/2016 

12:00 AM   20.1 8.09 89.1 21.8 8.47 96.5       

1:00 AM   19.9 8.08 88.7 21.8 8.54 97.2      

2:00 AM   19.9 8.06 88.4 21.7 8.55 97.3      

3:00 AM   19.7 0.00 0.0 21.7 8.52 96.8      

4:00 AM   19.6 0.00 0.0 21.6 8.54 97.0      

5:00 AM   19.4 0.00 0.0 21.6 8.52 96.6      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

6:00 AM   19.3 0.00 0.0 21.5 8.58 97.3      

7:00 AM   19.2 0.00 0.0 21.5 8.56 97.0      

8:00 AM   19.2 0.00 0.0 21.5 8.59 97.2      

9:00 AM   19.5 0.00 0.0 21.5 8.59 97.3      

10:00 AM   19.8 8.74 95.7 21.5 8.60 97.4      

11:00 AM   20.0 8.94 98.3 21.6 8.56 97.2      

12:00 PM   20.2 9.04 99.8 21.7 8.54 97.0      

1:00 PM   20.9 9.21 103.1 21.8 8.50 96.8      

2:00 PM   21.6 9.38 106.3 22.0 8.44 96.4      

3:00 PM   21.5 9.34 105.8 22.0 8.50 97.2      

4:00 PM   21.4 9.20 104.1 22.0 8.46 96.7      

5:00 PM   21.4 9.15 103.5 22.0 8.44 96.5      

6:00 PM   21.2 9.04 101.8 22.0 8.47 96.8      

7:00 PM   20.9 8.77 98.2 21.9 8.45 96.5      

8:00 PM   20.5 8.49 94.3 21.8 8.39 95.6      

9:00 PM   20.2 8.32 91.9 21.7 8.42 95.7      

10:00 PM   19.9 8.27 90.8 21.6 8.37 95.0      

11:00 PM   19.7 8.25 90.2 21.5 8.45 95.7      

9/16/2016 

12:00 AM   19.5 0.00 0.0 21.4 8.50 96.1       

1:00 AM   19.3 0.00 0.0 21.4 8.46 95.5      

2:00 AM   19.1 0.00 0.0 21.3 8.48 95.7      

3:00 AM   18.9 0.00 0.0 21.3 8.50 95.8      

4:00 AM   18.8 0.00 0.0 21.2 8.48 95.5      

5:00 AM   18.6 0.00 0.0 21.2 8.48 95.5      

6:00 AM   18.5 0.00 0.0 21.2 8.47 95.3      

7:00 AM   18.5 0.00 0.0 21.1 8.43 94.8      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

8:00 AM   18.5 0.00 0.0 21.1 8.52 95.8      

9:00 AM   18.7 0.00 0.0 21.1 8.58 96.4      

10:00 AM   19.2 0.00 0.0 21.1 8.55 96.1      

11:00 AM   19.7 9.23 100.9 21.2 8.54 96.2      

12:00 PM   20.2 9.33 103.0 21.3 8.59 96.8      

1:00 PM   20.6 9.40 104.6 21.3 8.62 97.3      

2:00 PM   20.9 9.45 105.8 21.3 8.55 96.5      

3:00 PM   21.0 9.40 105.5 21.2 8.54 96.2      

4:00 PM   21.0 9.39 105.4 21.1 8.56 96.2      

5:00 PM   21.0 9.38 105.1 21.0 8.52 95.6      

6:00 PM   20.6 9.24 102.9 21.0 8.53 95.6      

7:00 PM   20.3 9.05 100.1 20.9 8.51 95.3      

8:00 PM   19.9 8.78 96.4 20.8 8.54 95.5      

9:00 PM   19.6 8.59 93.8 20.8 8.55 95.5      

10:00 PM   19.5 0.00 0.0 20.7 8.43 94.1      

11:00 PM   19.3 0.00 0.0 20.7 8.42 93.9      

9/17/2016 

12:00 AM   19.2 0.00 0.0 20.7 8.47 94.5       

1:00 AM   19.0 0.00 0.0 20.7 8.32 92.7      

2:00 AM   18.9 0.00 0.0 20.7 8.47 94.4      

3:00 AM   18.7 0.00 0.0 20.6 8.45 94.1      

4:00 AM   18.6 0.00 0.0 20.6 8.41 93.5      

5:00 AM   18.5 0.00 0.0 20.5 8.39 93.3      

6:00 AM   18.4 0.00 0.0 20.5 8.52 94.6      

7:00 AM   18.3 0.00 0.0 20.5 8.36 92.8      

8:00 AM   18.4 0.00 0.0 20.4 8.36 92.7      

9:00 AM   18.8 0.00 0.0 20.5 8.51 94.5      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

10:00 AM   19.1 0.00 0.0 20.5 8.50 94.5      

11:00 AM   19.7 0.00 0.0 20.6 8.49 94.5      

12:00 PM   20.3 9.48 104.8 20.7 8.33 92.9      

1:00 PM   20.7 9.56 106.5 20.7 8.55 95.4      

2:00 PM   20.8 9.59 107.1 20.7 8.51 94.9      

3:00 PM   20.8 9.59 107.0 20.7 8.51 94.8      

4:00 PM   20.8 9.65 107.8 20.5 8.48 94.3      

5:00 PM   20.6 9.57 106.5 20.5 8.50 94.4      

6:00 PM   20.3 9.43 104.3 20.5 8.43 93.5      

7:00 PM   20.0 9.22 101.4 20.5 8.39 93.1      

8:00 PM   19.7 8.94 97.8 20.5 8.35 92.7      

9:00 PM   19.5 8.74 95.2 20.5 8.20 91.0      

10:00 PM   19.4 0.00 0.0 20.5 8.35 92.7      

11:00 PM   19.3 0.00 0.0 20.4 8.28 91.8       

9/18/2016 

12:00 AM   19.3 0.00 0.0 20.4 8.35 92.6       

1:00 AM   19.2 0.00 0.0 20.4 8.24 91.4      

2:00 AM   19.2 0.00 0.0 20.4 8.24 91.4      

3:00 AM   19.2 0.00 0.0 20.4 8.20 91.0      

4:00 AM   19.2 0.00 0.0 20.4 8.22 91.2      

5:00 AM   19.2 0.00 0.0 20.4 8.30 92.0      

6:00 AM   19.2 0.00 0.0 20.4 8.28 91.8      

7:00 AM   19.2 0.00 0.0 20.4 8.27 91.7      

8:00 AM   19.2 0.00 0.0 20.4 8.33 92.3      

9:00 AM   19.3 0.00 0.0 20.4 8.28 91.8      

10:00 AM   19.4 0.00 0.0 20.4 8.34 92.5      

11:00 AM   19.7 0.00 0.0 20.4 8.30 92.1      
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

12:00 PM   20.2 9.40 103.9 20.5 8.34 92.6      

1:00 PM   20.7 9.60 106.9 20.5 8.34 92.7      

2:00 PM   21.1 9.69 108.8 20.6 8.29 92.2      

3:00 PM   21.2 9.65 108.6 20.7 8.24 91.8      

4:00 PM   21.4 9.65 109.1 20.7 8.30 92.5      

5:00 PM   21.4 9.53 107.7 20.6 8.28 92.2      

6:00 PM   21.2 9.38 105.6 20.6 8.23 91.6      

7:00 PM   20.9 9.08 101.6 20.6 8.20 91.3      

8:00 PM   20.6 8.80 97.9 20.6 8.23 91.5      

9:00 PM   20.4 8.58 95.1 20.6 8.12 90.3      
10:00 PM   20.3 8.47 93.6 20.6 8.17 90.8      

11:00 PM   20.2 8.39 92.6 20.6 8.23 91.5      

9/19/2016 

12:00 AM   20.1 8.35 92.0 20.6 8.27 91.9       

1:00 AM   20.1 8.33 91.7 20.5 8.13 90.4      

2:00 AM   20.0 8.32 91.5 20.5 8.10 90.0      

3:00 AM   20.0 8.31 91.4 20.5 8.14 90.5      

4:00 AM   20.0 8.29 91.2 20.5 8.14 90.4      

5:00 AM   20.0 8.28 91.1 20.5 8.03 89.2      

6:00 AM   20.0 8.28 91.1 20.5 8.04 89.3      

7:00 AM   20.1 8.28 91.2 20.5 8.01 89.0      

8:00 AM   20.1 8.32 91.7 20.5 8.01 89.0      

9:00 AM   20.1 8.44 93.1 20.5 8.06 89.5      

10:00 AM   20.3 8.63 95.4           

11:00 AM   21.2 8.72 98.2             

9/23/2016 10:12 AM 

Surf.             21.2 8.25 93 

1m          21.3 8.23 92 

2m          21.3 8.26 94 
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      Upstream Tailrace 1 Impoundment 

Date Time Depth 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C)  
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 
Temperature 

(°C) 
DO Conc 
(mg/L) 

DO 
Saturation 

(%) 

3m          21.2 8.14 91 

4m          21.1 7.86 89 

5m          21.0 7.52 84 

6m             20.8 7.06 79 

10/7/2016 11:28 AM 

Surf.             16.7 8.80 90 

1m          15.8 8.81 89 

2m          15.6 8.72 87 

3m          15.5 8.69 87 

4m          15.5 8.67 87 

5m          15.4 8.67 87 

6m             15.4 8.68 87 

10/19/2016 10:09 AM 

Surf.             13.5 9.44 90 

1m          13.3 9.35 90 

2m          13.3 9.26 89 

3m          13.2 9.06 87 

4m          13.1 9.06 87 

5m          13.0 8.90 84 

6m             13.0 8.91 84 

 

1 Stn. #1 - Tailrace discharge, Stn. #2 - 200 feet downstream of tailrace, Stn. #3 1,000 feet downstream of tailrace
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Table 3 – Additional Benton Falls Impoundment Water Quality Data 

  Hydroelectric Facility Impoundment 

Date Chlorophyll a Total phosphorus Color pH Total alkalinity Secchi Depth Total Depth 

6/30/2016 0.0062 mg/L 23 ug/L 29 PCU 7.1 S.U. 30 mg/L 2.7 m 7.2 m 

7/12/2016 0.0062 mg/L 30 ug/L 25 PCU 6.9 S.U. 32 mg/L 3.0 m 7.2 m 

7/26/2016 0.0030 mg/L 20 ug/L 24 PCU 7.2 S.U. 35 mg/L 4.2 m 7.2 m 

8/8/2016 
#1 - 0.0014 mg/L #1 - 16 ug/L #1 - 21 PCU #1 - 7.1 S.U. #1 - 34 mg/L 

4.4 m 7.0 m 
#2 - 0.0022 mg/L #2 - 17 ug/L #2 - 20 PCU #2 - 7.1 S.U. #2 - 34 mg/L 

8/24/2016 0.0033 mg/L 18 ug/L 18 PCU 7.0 S.U. 33 mg/L 4.7 m 6.8 m 

9/7/2016 0.0040 mg/L 17 ug/L 18 PCU 7.1 S.U. 35 mg/L 4.2 m 6.8 m 

9/23/2016 0.0045 mg/L 14 ug/L 18 PCU 7.0 S.U. 36 mg/L 4.3 m 7.0 m 

10/7/2016 0.0026 mg/L 13 ug/L 16 PCU 7.0 S.U. 37 mg/L 4.0 m 6.9 m 

10/19/2016 0.0032 mg/L 13 ug/L 19 PCU 7.0 S.U. 38 mg/L 4.0 m 7.0 m 
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Appendix A 
Maine State Standards for Classification of Class C Waters 

Class C waters.  Class C shall be the 4th highest classification. 

A. Class C waters must be of such quality that they are suitable for the designated uses of 
drinking water supply after treatment; fishing; agriculture; recreation in and on the water; 
industrial process and cooling water supply; hydroelectric power generation, except as 
prohibited under Title 12, section 403; navigation; and as a habitat for fish and other 
aquatic life. 

B. The dissolved oxygen content of Class C water may be not less than 5 parts per million or 
60% of saturation, whichever is higher, except that in identified salmonid spawning areas 
where water quality is sufficient to ensure spawning, egg incubation and survival of early 
life stages, that water quality sufficient for these purposes must be maintained. In order to 
provide additional protection for the growth of indigenous fish, the following standards 
apply. 

(1) The 30-day average dissolved oxygen criterion of a Class C water is 6.5 parts per 
million using a temperature of 22 degrees centigrade or the ambient temperature of the 
water body, whichever is less, if: 

(a) A license or water quality certificate other than a general permit was issued prior 
to March 16, 2004 for the Class C water and was not based on a 6.5 parts per million 
30-day average dissolved oxygen criterion; or 

(b) A discharge or a hydropower project was in existence on March 16, 2005 and 
required but did not have a license or water quality certificate other than a general 
permit for the Class C water. 

This criterion for the water body applies to licenses and water quality certificates issued 
on or after March 16, 2004. 

(2) In Class C waters not governed by subparagraph (1), dissolved oxygen may not be 
less than 6.5 parts per million as a 30-day average based upon a temperature of 24 
degrees centigrade or the ambient temperature of the water body, whichever is less. This 
criterion for the water body applies to licenses and water quality certificates issued on or 
after March 16, 2004. 

The department may negotiate and enter into agreements with licensees and water quality 
certificate holders in order to provide further protection for the growth of indigenous fish. 
Agreements entered into under this paragraph are enforceable as department orders 
according to the provisions of sections 347-A to 349. 
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Between May 15th and September 30th, the number of Escherichia coli bacteria of human 
and domestic animal origin in Class C waters may not exceed a geometric mean of 126 per 
100 milliliters or an instantaneous level of 236 per 100 milliliters. In determining human 
and domestic animal origin, the department shall assess licensed and unlicensed sources 
using available diagnostic procedures. The board shall adopt rules governing the procedure 
for designation of spawning areas. Those rules must include provision for periodic review of 
designated spawning areas and consultation with affected persons prior to designation of a 
stretch of water as a spawning area. 

C.  Discharges to Class C waters may cause some changes to aquatic life, except that the 
receiving waters must be of sufficient quality to support all species of fish indigenous to 
the receiving waters and maintain the structure and function of the resident biological 
community. This paragraph does not apply to aquatic pesticide or chemical discharges 
approved by the department and conducted by the department, the Department of Inland 
Fisheries and Wildlife or an agent of either agency for the purpose of restoring biological 
communities affected by an invasive species. 
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1. Introduction 
 
Benton Falls Associates (Benton Falls or Licensee) is the licensee for the Benton Falls 

Hydro Project, FERC No. 5073-ME (Project), located in the town of Benton, Maine.  Benton 

Falls submits this 2020 Fish And Eel Passage Facility Operating Report and 2021 Proposed 

Operating Plan (the Report) in accordance with the terms of its FERC license, the water 

quality certification for the Project, and the terms of the 1998 Agreement Between Members 

of the Kennebec Hydro Developers Group, the Kennebec Coalition, the National Marine 

Fisheries Services, the State of Maine, and the US Fish and Wildlife Service (the KHDG 

Agreement).   

 

All operating plans and schedules in this Report are subject to alternations based on 

consultation with U.S Fish and Wildlife Service (USFWS), NOAA - National Marine Fisheries 

Service (NMFS), Maine Department of Environmental Protection (MDEP), Maine 

Department of Marine Resources (MDMR) and the Maine Department of Inland Fisheries 

and Wildlife (MDIFW) during the year. 

2. Project Fish Passage Structures 

2.1 Upstream and Downstream Anadromous Fish Passage Facilities 
 
Licensee’s upstream fish passage facilities consist of a fish lift designed to pass American 

Shad, Alewife and Atlantic salmon.  Construction of the permanent fish lift facility at the 

Project commenced in July 2005 and the facility became operational May 1, 2006. 

 

The fish lift contains a 600-gallon hopper that operates on a minimum cycle time of 

approximately seven minutes.  The fish passage system is designed to pass an annual 

population of: 

• 50,408 American Shad 

• 767,267 Alewives 

• 260 Salmon 

The fish passage system consists of an automatically adjusted entrance gate, a horizontally 

moving crowder system, a separation screen, a single hopper, an adjustable exit flume trip 

gate system, an elevated exit flume to the impoundment equipped with a viewing window, 
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fish counter and blockage screens, a downstream migrant bypass pipe to the tailrace, 

attraction flow piping, and a video monitoring system.  

 

A total attraction flow of up to 60 cubic feet per second (cfs) can be provided at the entrance 

gate with 30 cfs through the exit flume and 30 cfs through gravity flow piping from the 

impoundment.  The fish lift has an operational passage range up to 4,500 cfs.  A dedicated 

automated programmable logic controller (PLC) normally controls the fish lift.  The PLC is 

located in the Project’s powerhouse building, but also can be operated remotely.  

 

The downstream fish passage facility 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). 

 
2.2 Upstream and Downstream Eel Passage Facilities 

Upstream eel passage consists of a ramp located at the eastern side of the concrete 

spillway at the dam.  The ramp includes an entrance chute 14- inches wide by 62-

inches long, a 36-inch by 48-inch wide turn rest pool, a 14-inch wide by 36.5 foot long 

main ramp, a 14 inch by approximately 12 foot exit ramp and a water pump with 

associated piping.  The ramp entrance is located at the eastern spillway toe at around 

elevation 63.0' with the entrance facing north (upstream).  The main ramp and exit 

ramp portions are constructed using standard aluminum electrical cable tray sections.  

All portions of the ramp have enkamat substrate.  Attraction and transport water is 

supplied from an approximately 15 gallon per minute pump discharging through a spray 

bar located at the extreme upstream end of the ramp.  Eels exiting the ramp either can 

drop directly into the head pond or into a MDMR installed floating trap box.  Normally 

the exit ramp is directed to the floating trap box.   

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 
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with one inch clear spacing.   

3. Operational Procedures – Fish Lift 

3.1 Fish Lift Schedule 

Schedule 
 
The Licensee operates the fish lift according to the following schedule: 

Start up 

▪ April 15 to April 30 - Conduct a visual inspection of all fish lift mechanical, electrical 

and structural components for signs of winter damage and repair as necessary.  

Energize and operate all fish lift mechanical and electrical systems.  Repair and 

calibrate, as necessary.  The final timing of the trial operation of the system will be 

dependent upon the presence of ice within the flume and collection chamber. 

 

The general lift operation follows the schedule below: 

Seasonal Operations 

▪ May 1 to June 1 – Fish lifts made as often as necessary to provide upstream passage 

of alewife without undue delay.  This may require additional operational changes that 

increase the fish lift cycle to sufficiently move a large number of alewife herring (over 

2 million), such as suspending the use of the V-trap crowder and separation gate 

operations.  

▪ June 1 to July 1 – Fish lifts made hourly and operated according to specifications 

(full attraction flow and operation of the V-trap crowder). 

▪ July 1 until Water Temperature Exceeds 24 degrees Celsius – Fish lifts made hourly 

and operated according to specifications.  Fewer lifts or operational changes may be 

required based on the results of camera and observation monitoring at the fishway 

entrance. 

▪ Water Temperature Exceeds 24 degrees Celsius – Fish lift operations are 

discontinued. 

▪ Water Temperature below 24 degrees Celsius (late summer or early fall) to 

November 1 – Fish lifts made hourly or operated according to on-site observations 

and specifications.  Fewer lifts or operational changes may be considered based on 

the results of camera monitoring at the fishway entrance. 
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Winter Shutdown 

▪ De-energize all mechanical and electrical systems and tag out for winter. 

▪ Shut off the attraction flow valve and tag out for winter. 

▪ Lower the entrance gate to full down position and tag out for winter. 

▪ Dewater the exit flume by closing the gate.  Open the drain valves to pass leakage if 

conditions warrant, and open the flume attraction flow shutoff valve. 

▪ Place the hopper in the storage position and secure. 

▪ Install Styrofoam or similar product in collection chamber to prevent ice damage. 

▪ Notify the resource agencies of any problems encountered during the annual startup 

of the fish lift facility that would potentially cause a delay in commencement of 

operations the following year. 

 
3.2 2020 Fish Passage Counts  

The fish lift was put into operation on May 7, 2020.  Lifts were discontinued on June 30.  

The fish counts recorded are supported by visual and video observations.  The fish lift was 

not operated on May 9 and 10 due to snow and rain.  In addition it was taken offline on May 

29 and half the day on May 30 for maintenance.   

 

The electronic counters were removed on several occasions after estimates of bucket 

density were determined for the day. This process was required to reduce overcrowding in 

the flume and to move the herring through the system as rapidly as possible.   

 
River Herring Passage Results 
 
The fish lift passed approximately 2,847,171 river herring, primarily alewives. Figure 1 

shows the daily river herring count during the 2020 upstream run. 
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The peak daily count occurred on May 25 when approximately 253,500 river herring were 

passed upstream.   

 
Salmon, American Shad and Non-Target Species Passage Results 
 
From May 25 until July 16, 10 American Shad passed upstream. No Atlantic Salmon passed 

upstream.  A summary of all species observed in the fish lift is shown below. 
Table 1 2020 Upstream Fish Species Count 

Fish Species Count 
River Herring - (Alewife & Blueback) 2,847,171 
White Sucker 374 
Smallmouth Bass 255 
Pumpkinseed Sunfish 129 
White Perch 86 
Striped Bass 22 
American Eel (via Fishway Upstream passage) 21 
Redbreast Sunfish 14 
Sea Lamprey 12 
Large Mouth Bass 12 
American Shad 10 
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Figure 1: Benton Falls Herring Daily Totals 2020 Season
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 3.3  2021 Proposed Operating Schedule 

No changes are planned to the operation schedule referenced in Section 3.1 for 2021.   

 
3.4 Downstream Effectiveness Testing 

Benton Falls is required to conduct effectiveness studies of downstream passage facilities 

at the project for Alewives, Atlantic salmon (Salmon) and American Shad. 

  

Alewife 
A successful alewife effectiveness test was conducted as part of the fish facility 

commissioning.  The alewife effectiveness is demonstrated by the dramatic increase in 

alewife population that has been passed upstream by the Benton Falls facility in recent 

years.  

 

Atlantic salmon 
To date there has been no attempt to conduct efficiency tests for Atlantic salmon given the 

lack of a large enough population to test.  Four Atlantic salmon were passed in 2009 and 

one in 2013.  In all the other years, including 2020, no Atlantic salmon were passed 

upstream by the fish lift.   

 

Based on the possibility of Atlantic salmon passing upstream at the project in the future, 

Benton staff met with representatives from NOAA National Marine Fisheries Service 

(NMFS) in June of 2017 to discuss and outline the process for Benton to obtain a take permit 

for Atlantic salmon under Section 7 of the Endangered Species Act (ESA).  NMFS advised 

that given the extremely low population of Atlantic salmon present at the dam, they will not 

be recommending salmon passage efficiency testing as part of the Section 7 process. 

Instead, they requested that Benton prepare a desktop survival estimate of salmon 

entrainment through the project.  In December 2017, Benton prepared a draft Biological 

Assessment (BA) and Species Protection Plan (SPP) that contained the requested survival 

estimates and submitted these to NMFS for review.  NMFS provided feedback on both 

documents in 2018 and in June of 2019.  This feedback led to changes to the draft 

documents.  Upon agreement between Benton staff and NMFS on the final versions of the 

BA and SPP, they will be filed with FERC.   
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American Shad 
In 2016, Benton, MDMR, NMFS and USFWS agreed to suspend testing of Shad 

downstream passage effectiveness testing with the condition that Benton consults with each 

agency annually to determine if Shad passage effectiveness testing should be restarted.  

Due to the drop off from 114 Shad passed upstream in 2019 to 10 in 2020, Benton 

recommends delaying Shad downstream passage effectiveness testing in 2021. 

 

Table 2 Number of Shad Passed by Year 
Year Number of Shad Passed 
2015 47 
2016 19 
2017 64 
2018 38 
2019 114 
2020 10 
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4. Operational Procedures – Upstream Eel Passage 

4.1 Upstream Eel Passage Schedule 

Annual Schedule 
The Licensee operates the upstream eel ramp passage according to the following annual 

schedule:    

May 1 to May 31: Start up 

▪ Conduct a visual inspection of ramp structure and components for signs of 

winter damage.  Repair as necessary. 

▪ Install the lower entrance ramp and pumping system. 

▪ Operate all ramp mechanical and electrical systems.  Repair and 

calibrate, as necessary. 

June 1 to September 15: Daily operation 

▪ Check the ramp on a regular basis and correct deficiencies as 

necessary. 

▪ Contact MDMR staff if any problems may cause an interruption in daily 

operations.  Record interruptions to operations for future reference. 

 

MDMR annually installs a floating trap box in the head pond at the top of the ramp to 

record upstream migrants.  MDMR tends the floating trap box as needed depending on 

volume collected during the migration season. The trap is capable of holding several 

thousand eels in good health for several days. Once counted and measured, the eels 

are released into the Benton Falls head pond.   

 

4.2 2020 Upstream Eel Passage Counts  

The ramp was monitored on a regular basis from July 2 through September 17. Trapped 

eels were counted twelve times through the period.  Results of the counts are shown in the 

table below along with historical figures from 2001 through 2020.  
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Table 3: 2020 Upstream Eel Passage Results 
Date Count 

7/2/2020 4 
7/10/2020 185 
7/17/2020 574 
7/28/2020 224 
7/31/2020 47 
8/6/2020 85 
8/12/2020 64 
8/19/2020 73 
8/27/2020 0 
9/3/2020 9 
9/11/2020 20 
9/14/2020 19 

Total 1,304 
 

Table 4  Approximate Number of Upstream Migrating Eels Passed 

Year Startup Date Shutdown 
Date 

Eels Passed 

2001 6/6 8/24 229,536 
2002 6/18 9/13 22,437 
2003 6/26 9/2 6,421 
2004 7/15 8/12 2,409 
2005 7/13 8/29 469 
2006 6/30 8/30 522 
2007 7/13 8/31 546 
2008 6/11 9/8 18,395 
2009 7/21 9/30 12,288 
2010 5/31 10/10 11,828 
2011 5/10 8/26 34,980 
2012 6/14 8/25 206,040 
2013 6/4 7/11 97,481 
2014 6/19 9/9 33,554 
2015 7/21 9/23 13,263 

        2016           6/24 10/5 5,271 
2017           7/7          8/30 7,282 
2018 6/14 10/7 758 
2019 6/24 9/11 3,037 
2020 7/2 9/17 1,304 
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4.3 2021 Upstream Eel Modifications 

MDMR has reported that a portion of the ledge along the base of the spillway has been 

altered, which makes it difficult for eels to climb from the tailrace to the eastern part of the 

spillway where the upstream eel passage is located.  Benton Falls will consult with MDMR 

and USFWS to improve the passage route along the ledge.   

 

4.4 2021 Proposed Operating Schedule 

No changes are planned to the operation schedule referenced in Section 4.1 for 2021. 

5. Operational Procedures – Downstream Eel Passage  

5.1 Downstream Eel Passage Schedule 

Annual Schedule 
The Licensee operates the downstream eel screen on an annual basis according to 

the following schedule:  

August 15 to August 31: Start up 

▪ Conduct a visual inspection of the Unit #1 eel screen and components for 

signs of damage.  Repair as necessary. 

▪ Operate all eel screen mechanical and electrical systems to ensure the Unit #1 

screen can be lowered into place.  Repair and calibrate, as necessary.  

▪ Lower the screen to ensure proper operation. 

September 1 to November 30: Daily operation 

▪ Maintain the Unit #1 eel screen in its lowered position.  If the Unit #1 eel screen 

is raised, limit operation of Unit #1 to daytime hours. 

▪ Operate the trash rake as trash conditions dictate to ensure regular removal of 

trash from the trash racks and to determine if any eels have been entrained on 

either of the eel screens. 

▪ If eel entrainment is detected, reduce Unit #1 and Unit # 2 output during 

nighttime operation and contact MDMR staff to report eel entrainment. 

▪ Record eel entrainment and modification of operations. 

November 30: Shutdown 
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▪ Raise the Unit #1 eel screen into the winter storage position. 

▪ Perform any required maintenance and equipment repair.  Licensee will notify MDMR 

staff of any problems encountered during the annual installation of the eel screen 

that would potentially cause a delay in commencement of operations.   

 

5.2 2020 Downstream Eel Passage Results 

Unit #2 was offline for maintenance the entire downstream season.  The racks were raked 

on a regular basis during the eel migration season. No impinged eels were discovered on 

the racks during this period.  

 

5.3 Future Downstream Eel Passage Modifications   

No modifications are planned for the downstream overlay screens on Unit #1 or Unit #2.  

 

5.4  2021 Proposed Operating Schedule 

No changes are planned to the operation schedule referenced in Section 5.1 for 2021. 
 
For the 2021 downstream passage season, Benton Falls will collaborate with MDMR to 
monitor the movement of eel downstream from September 1 through October 31.   
 
A DIDSON Sonar will be installed above the downstream surface passage.   
 
The DIDSON will be operated nightly to 1) record eel movement though the surface 
passage and 2) to identify if eels are passing through or becoming impinged on the trash 
racks. 
 
Following the downstream passage season, the video recordings will be reviewed by 
Benton and MDMR staff to determine if further downstream eel passage effectiveness 
testing is warranted.   
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6.  Agency Consultation 

 

During the creation of this Report, Benton Falls consulted with the following agencies for 

feedback on 2020 results and the 2021 operations plan.   

 

 U.S Fish and Wildlife Service (USFWS) – Corbin Hilling 

 NOAA - National Marine Fisheries Service (NMFS) – Christopher Boelke 

 Maine Department of Environmental Protection (MDEP) – Kathy Howatt 

 Maine Department of Marine Resources (MDMR) – Gail Witherspoon 

 Maine Department of Inland Fisheries & Wildlife (MDIFW) – Mike Brown 

 
Correspondence  
 
USFWS replied with questions that resulted in edits to the draft to correct typographical 
errors, additional information being provided about upstream eel modifications in 2021, 
clarification of upstream eel counting data and background information on the history of 
the project being shared with USFWS.  No other comments were received. 
 
USFWS, NMFS, MDMR, MDIFW and MDEP supported not performing downstream shad 
passage effectiveness passage testing in 2021.   
 
Copies of email correspondence with each agency is attached in the following pages. 
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Andrew Locke

From: Hilling, Corbin D <corbin_hilling@fws.gov> on behalf of Hilling, Corbin D
Sent: Wednesday, April 14, 2021 3:08 PM
To: Andrew Locke
Cc: Andrew Locke; Robert Thornton; Andrew Hughes; Wippelhauser, Gail; Howatt, Kathy; 

Nate Gray; Brown, Michael; christopher.boelke
Subject: RE: [EXTERNAL] Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 

Proposed Operating Plan

Thank you, Andrew.  
 
The U.S. Fish and Wildlife Service supports not performing downstream American shad passage effectiveness testing at 
the Benton Falls Project in 2021. 
 
Have a nice afternoon, 
 
Corbin D. Hilling, PhD 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service, Maine Field Office 
306 Hatchery Road, East Orland, ME 04431 
Cell: 207-401-0995 
fws.gov/mainefieldoffice/ 
 

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Wednesday, April 14, 2021 1:20 PM 
To: Hilling, Corbin D <corbin_hilling@fws.gov> 
Cc: Andrew Locke <al@essexhydro.com>; Robert Thornton <rthornton@essexhydro.com>; Andrew Hughes 
<ahughes@essexhydro.com>; Wippelhauser, Gail <gail.wippelhauser@maine.gov>; Howatt, Kathy 
<Kathy.Howatt@maine.gov>; Nate Gray <Nate.Gray@maine.gov>; Brown, Michael <michael.brown@maine.gov>; 
christopher.boelke <christopher.boelke@noaa.gov> 
Subject: RE: [EXTERNAL] Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating 
Plan 
 
Corbin – following our conversation this morning, please find our responses to your March 29 comments below in red 
text.   
  
In addition, could you please confirm that USFW supports not performing upstream shad passage effectiveness testing 
in 2021. 
  
Thank you, 
  
Andrew 
  

From: Hilling, Corbin D <corbin_hilling@fws.gov>  
Sent: Monday, March 29, 2021 4:15 PM 
To: Andrew Locke <alocke@essexhydro.com>; Wippelhauser, Gail <gail.wippelhauser@maine.gov>; Howatt, Kathy 
<Kathy.Howatt@maine.gov>; Nate Gray <Nate.Gray@maine.gov>; Brown, Michael <michael.brown@maine.gov>; 
christopher.boelke <christopher.boelke@noaa.gov> 
Cc: Andrew Locke <al@essexhydro.com>; Robert Thornton <rthornton@essexhydro.com>; Andrew Hughes 
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<ahughes@essexhydro.com> 
Subject: RE: [EXTERNAL] Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating 
Plan 
  
Andrew, 
  
This is the United States Fish and Wildlife Service’s (Service) response to the submission of the Benton Falls 2020 Fish 
and Eel Passage Facility Report and 2021 Proposed Operating Plan which was emailed to the resource agencies on 
March 15, 2021. Our comments on the document are presented below. Benton Falls Associates (Licensee) also 
requested consultation to determine if it is appropriate to restart downstream American shad effectiveness testing 
given that 10 American shad passed upstream in 2020. The Service does not oppose delaying the downstream American 
shad passage effectiveness testing in 2021.  
  
Have a nice afternoon, 
  
Corbin D. Hilling, PhD 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service, Maine Field Office 
306 Hatchery Road, East Orland, ME 04431 
Cell: 207-401-0995 
fws.gov/mainefieldoffice/ 
  
Service Comments on the Benton Falls 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 
  
Section 3.2 Fish Passage Counts 
The Licensee notes some instances in which the fish lift was not operated, but does not provide details on the amount of 
time the lift was non-operational. Please provide how long the lift was not operational in the noted cases.  
  
In the cases noted in the report, May 9, 10 and 29 the lift was offline the entire day.  The lift was not 
operational on May 30 from sunrise to noon sunrise to noon.  
  
The Licensee also notes that oxygen levels were monitored during the peak of the passage season, but does not provide 
data on dissolved oxygen concentrations. Please provide the range of dissolved oxygen levels observed during 
monitoring. 
  
This statement was incorrect. Monitoring of oxygen levels in the flume was not done in 2020.  That 
sentence will be removed from the final report.  If the operator believes the passage flume is too 
crowded, he or she will temporarily slow the frequency of the lifts, reduce the attraction flow and 
adjust the entry gate and/or exit gate to reduce the number of fish in the flume. 
  
River Herring Passage Results 
The Licensee provides estimates of river herring passage, noting passed river herring are primarily alewives. Please 
provide an estimate of the proportion that were blueback herring if data exist. 
  
Blueback herring estimates were not recorded. 
  
Section 3.4 Downstream Effectiveness Testing (Alewife) 
The Licensee notes that a successful alewife effectiveness test was conducted as part of the fish facility commissioning. 
Please provide a brief summary of the key results of that study and applicable reference information to help readers find 
the study report (or provide as an appendix). 
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Downstream alewife passage was certified as part of the KHDG agreement in the late 1990s.  The 
project had different owners at the time and we do not have any records documenting the tests.  We 
have reached out to MDMR to see if they have any of the requested information in their files.   
  
The following was included in the 1996 KHDG report submitted to FERC 
https://elibrary.ferc.gov/eLibrary/docinfo?document_id=186329 (on page 52 of 86 in the PDF file) 
During the 1990-1993 seasons, KHDG conducted downstream passage studies at Benton Falls using 
VHS cameras to count fish passing through the facilities. The successful study work in 1990 led to the 
continuation of the study in 1991 and 1992. In 1993 and 1994, Benton Falls Associates continued the 
study work to collect additional data on downstream fish passage efficiency. VHS cameras were 
placed over the weir intakes located over both turbines and the camera at the large turbine weir 
intake recorded fish passage throughout the season. The large turbine weir intake is open throughout 
the migration period and the small turbine weir intake is typically closed. 
  
Section 3.4 Downstream Effectiveness Testing (Atlantic salmon) 
In this section of the report the Licensee states “Instead, they requested that Benton prepare a desktop survival estimate 
of salmon entrainment through the project.” Please briefly outline the results of the desktop study and provide 
applicable reference information (or provide as an appendix). 
  
The report found a high probability of Atlantic salmon passage survival through all routes (i.e. 
turbines, fishway, and spill gates) based on the configuration of the Kaplan turbine unit.  Whole 
station survival at the project was predicted to range from 90.3 to 96.5 percent, depending on 
operations and river flow conditions.  A copy of the report in included with this email. 
  
Section 3.4 Downstream Effectiveness Testing (American shad) 
-In this section of the report, the Licensee states “As in past years, the specific trigger for testing should be tied to more 
than at least 100 Shad passing in 2021.” This suggests that testing should have been conducted in 2019. If testing was 
conducted in 2019, please provide details on those results. If not, please explain why testing was not triggered. 
  
No testing was performed in 2019.  The draft report was worded incorrectly and should not have 
stated “As in past years”.  In 2019 we recommend that testing should begin if more than 100 Shad 
passed in 2020 (which would have meant two successive year of 100+ Shad passing 
upstream).  Because of the precipitous drop in 2020, we recommend that testing not be performed in 
2021.  The language in the report will be correct to read as follows: 
  
“In 2016, Benton, MDMR, NMFS and USFW agreed to suspend testing of Shad downstream passage 
effectiveness testing with the condition that Benton consults with each agency annually to determine 
if Shad passage effectiveness testing should be restarted.  Due to the drop off from 114 Shad passed 
upstream in 2019 to 10 in 2020, Benton recommends delaying Shad downstream passage 
effectiveness testing in 2021.”  
  
-There is a typographical error in the list of agency names as the U.S. Fish and Wildlife Service is listed as “USFW” 
  
This error has been corrected to read USFWS in the final report. 
  
Section 4.3 2020 Upstream Eel Passage Counts 
-In this section of the report, the Licensee states “The ramp was monitored on a regular basis from July 2 through 
September 17.” Please provide additional details on how monitoring dates were selected (i.e., weekly, semi-weekly, 
etc.). 
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Monitoring was done at the direction of MDMR.  Benton operators would check the trap at the top of 
the ramp approximately once a week and more frequently during high flows.  At MDMR’s direction 
eels would be counted, weighed, and released upstream.   
  
-Table 3 – Please provide additional details for what each count represents temporally in the caption or as an additional 
column in the table. For example, are these values the number of eels collected in 24 hours of trap time or is trapping 
effort variable? This will help resource agencies understand comparability of monitoring results by clarifying trap effort 
across dates. 
  
All counts represent the number of eels trapped since the prior date. 
  
-Table 4 - It would be helpful to assess differences through time by understanding how many days the trap was in place, 
how many monitoring events there were, and the duration of trapping events. Please clarify the trapping effort applied 
through time in the table or caption. Also, it is unclear from the caption how “passed” and “sampled” eels differ. Please 
clarify this difference in the caption. 
  
Historically the report has only included the total number of eels passed as reported by 
MDMR.  Dates and counts were first added to the report in 2019.  To eliminate confusion, the 
“sampled” label will be removed and we will continue, as has been done historically, to describe the 
amounts in Table 4 as “passed”. 
  
For further clarity, we have also updated the language in section 4.3 to read as follows: 
  
“The ramp was monitored on a regular basis from July 2 through September 17. Trapped eels were 
counted twelve times through the period.  Results of the counts are shown in the table below along 
with historical figures from 2001 through 2020.” 
  
Finally, we have added the following new paragraph that describes planned repairs to the ledge at the 
base of the upstream eel passage.   
  
4.3          2021 Upstream Eel Modifications 
MDMR has reported that a portion of the ledge along the base of the spillway has been altered, which 
makes it difficult for eels to climb from the tailrace to the eastern part of the spillway where the 
upstream eel passage is located. 
Benton Falls will consult with MDMR and USFWS to improve the passage route along the ledge.   
  
Section 5.2 2020 Downstream Eel Passage Results 
-It appears “entrained” should be “impinged” based on the context of the sentence No entrained eels were discovered 
on the racks during this period. 
  
This error has been corrected and the final report reads “No impinged eels were discovered on the 
racks during this period.” 
  
  
  
  

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Monday, March 15, 2021 3:00 PM 
To: Wippelhauser, Gail <gail.wippelhauser@maine.gov>; Howatt, Kathy <Kathy.Howatt@maine.gov>; Nate Gray 
<Nate.Gray@maine.gov>; Brown, Michael <michael.brown@maine.gov>; Hilling, Corbin D <corbin_hilling@fws.gov>; 
christopher.boelke <christopher.boelke@noaa.gov> 



5

Cc: Andrew Locke <al@essexhydro.com>; Robert Thornton <rthornton@essexhydro.com>; Andrew Hughes 
<ahughes@essexhydro.com> 
Subject: [EXTERNAL] Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 
  

  

 This email has been received from outside of DOI - Use caution before clicking on links, opening attachments, or responding.  

  

Dear Benton Falls Stakeholder, 

  
Please find attached a draft copy of the Benton Falls 2020 Fish and Eel 
Passage Facility Report and 2021 Proposed Operating Plan.  Prior to 
submitting a final report to FERC, we would appreciate any comments 
you have regarding the report.  

  
As a reminder, Benton requests consultation during the annual Benton 
Fish Report review period to determine if it is appropriate to restart downstream 

American shad effectiveness testing.  2020 saw only 10 Shad pass upstream.  Based on this 
low number, we feel it is premature to restart downstream effectiveness 
testing.    We would welcome any feedback or differing opinion in order 
to best determine our next steps surrounding this question.  Please notify 
us if you agree or disagree with this recommendation.   We are also 
happy to set up a call to discuss the issue in more detail. 
  
In addition you'll also see in the report (Section 5.4) that we are planning to install a DIDSON sonar 
in collaboration with MDMR to examine downstream eel passage more closely.  If you have any 
questions or comments about this plan please let us know. 

  
If you do have comments or questions please let me know no later than 
March 31, 2020, so they can be included in the final version of the 
report.   

  
Thank you, 
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Andrew Locke

From: Wippelhauser, Gail <Gail.Wippelhauser@maine.gov> on behalf of Wippelhauser, Gail
Sent: Wednesday, April 14, 2021 3:55 PM
To: Andrew Locke
Subject: RE: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed 

Operating Plan

I had no additional comments and agree that shad testing is not required in 2021. 
 

Gail Wippelhauser, Ph. D.  
Marine Resources Scientist  
Maine Department of Marine Resources  
#21 State House Station  
Augusta, ME 04333  

Cell: 207-904-7962 (teleworking during COVID) 
Phone: 207-624-6349  
email: gail.wippelhauser@maine.gov 
 

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Wednesday, April 14, 2021 3:00 PM 
To: Wippelhauser, Gail <Gail.Wippelhauser@maine.gov> 
Subject: RE: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 
 
EXTERNAL: This email originated from outside of the State of Maine Mail System. Do not click links or open 
attachments unless you recognize the sender and know the content is safe. 
Gail – Following our phone call earlier this week I wanted to confirm that you had no additional comments to provide on 
our 2020 Fish report.  In addition, do you concur with our opinion that downstream shad testing is NOT required in 
2021? 
  
Thank you, 
  
Andrew 
  

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Monday, March 15, 2021 3:00 PM 
To: Wippelhauser, Gail <gail.wippelhauser@maine.gov>; Howatt, Kathy <Kathy.Howatt@maine.gov>; Nate Gray 
<Nate.Gray@maine.gov>; Brown, Michael <Michael.Brown@maine.gov>; Corbin D. Hilling, PhD 
<corbin_hilling@fws.gov>; Christopher Boelke - NOAA Federal <christopher.boelke@noaa.gov> 
Cc: Andrew Locke <al@essexhydro.com>; Robert Thornton <rthornton@essexhydro.com>; Andrew Hughes 
<ahughes@essexhydro.com> 
Subject: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 
  
Dear Benton Falls Stakeholder, 
  
Please find attached a draft copy of the Benton Falls 2020 Fish and Eel Passage Facility Report and 
2021 Proposed Operating Plan.  Prior to submitting a final report to FERC, we would appreciate any comments 
you have regarding the report.  
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As a reminder, Benton requests consultation during the annual Benton Fish Report review period to determine 
if it is appropriate to restart downstream American shad effectiveness testing.  2020 saw only 10 Shad pass 
upstream.  Based on this low number, we feel it is premature to restart downstream effectiveness 
testing.    We would welcome any feedback or differing opinion in order to best determine our next steps 
surrounding this question.  Please notify us if you agree or disagree with this recommendation.   We are also 
happy to set up a call to discuss the issue in more detail. 
  
In addition you'll also see in the report (Section 5.4) that we are planning to install a DIDSON sonar in 
collaboration with MDMR to examine downstream eel passage more closely.  If you have any questions or 
comments about this plan please let us know. 
  
If you do have comments or questions please let me know no later than March 31, 2020, so they can 
be included in the final version of the report.   
  
Thank you, 
  
Andrew Locke 
 
Benton Falls Associates 
c/o Essex Hydro Associates, L.L.C. 
55 Union Street, 4th Floor 
Boston, MA 02108 
Tel: (617) 367-0032 
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Andrew Locke

From: Christopher Boelke - NOAA Federal <christopher.boelke@noaa.gov> on behalf of 
Christopher Boelke - NOAA Federal

Sent: Thursday, April 15, 2021 12:56 PM
To: Hilling, Corbin D
Cc: Andrew Locke; Andrew Locke; Robert Thornton; Andrew Hughes; Wippelhauser, Gail; 

Howatt, Kathy; Nate Gray; Brown, Michael
Subject: Re: [EXTERNAL] Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 

Proposed Operating Plan

Good Afternoon.  NMFS concurs with FWS and supports not performing downstream effectiveness testing in 
2021. 
 
Thanks, 
Chris 
 
On Wed, Apr 14, 2021 at 3:07 PM Hilling, Corbin D <corbin_hilling@fws.gov> wrote: 

Thank you, Andrew.  

  

The U.S. Fish and Wildlife Service supports not performing downstream American shad passage effectiveness testing at 
the Benton Falls Project in 2021. 

  

Have a nice afternoon, 

  

Corbin D. Hilling, PhD 

Fish and Wildlife Biologist 

U.S. Fish and Wildlife Service, Maine Field Office 

306 Hatchery Road, East Orland, ME 04431 

Cell: 207-401-0995 

fws.gov/mainefieldoffice/ 

  

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Wednesday, April 14, 2021 1:20 PM 
To: Hilling, Corbin D <corbin_hilling@fws.gov> 
Cc: Andrew Locke <al@essexhydro.com>; Robert Thornton <rthornton@essexhydro.com>; Andrew Hughes 
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Andrew Locke

From: Brown, Michael <Michael.Brown@maine.gov> on behalf of Brown, Michael
Sent: Wednesday, April 14, 2021 3:01 PM
To: Andrew Locke
Subject: RE: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed 

Operating Plan

Andrew, 
 
I have no comments on the Eel Report and concur that downstream testing for American shad is not needed in 2021. 
 
Thanks, 
Mike  
 

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Wednesday, April 14, 2021 2:58 PM 
To: Brown, Michael <Michael.Brown@maine.gov> 
Subject: FW: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 
 
EXTERNAL: This email originated from outside of the State of Maine Mail System. Do not click links or open 
attachments unless you recognize the sender and know the content is safe. 
  
Mike - Good afternoon.  I'm following up on the draft Benton 2020Fish report that I sent you on 3/15.  Are there any 
comments you wish to provide?  In addition, do you concur with our opinion that downstream shad testing is NOT 
required in 2021? 
  
If you could please get back to me by this Thursday, I would greatly appreciate it as we wish to file the report with FERC 
this Friday. 
  
Thank you, 
  
Andrew 
  

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Monday, March 15, 2021 3:00 PM 
To: Wippelhauser, Gail <gail.wippelhauser@maine.gov>; Howatt, Kathy <Kathy.Howatt@maine.gov>; Nate Gray 
<Nate.Gray@maine.gov>; Brown, Michael <Michael.Brown@maine.gov>; Corbin D. Hilling, PhD 
<corbin_hilling@fws.gov>; Christopher Boelke - NOAA Federal <christopher.boelke@noaa.gov> 
Cc: Andrew Locke <al@essexhydro.com>; Robert Thornton <rthornton@essexhydro.com>; Andrew Hughes 
<ahughes@essexhydro.com> 
Subject: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 
  
Dear Benton Falls Stakeholder, 
  
Please find attached a draft copy of the Benton Falls 2020 Fish and Eel Passage Facility Report and 
2021 Proposed Operating Plan.  Prior to submitting a final report to FERC, we would appreciate any comments 
you have regarding the report.  
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As a reminder, Benton requests consultation during the annual Benton Fish Report review period to determine 
if it is appropriate to restart downstream American shad effectiveness testing.  2020 saw only 10 Shad pass 
upstream.  Based on this low number, we feel it is premature to restart downstream effectiveness 
testing.    We would welcome any feedback or differing opinion in order to best determine our next steps 
surrounding this question.  Please notify us if you agree or disagree with this recommendation.   We are also 
happy to set up a call to discuss the issue in more detail. 
  
In addition you'll also see in the report (Section 5.4) that we are planning to install a DIDSON sonar in 
collaboration with MDMR to examine downstream eel passage more closely.  If you have any questions or 
comments about this plan please let us know. 
  
If you do have comments or questions please let me know no later than March 31, 2020, so they can 
be included in the final version of the report.   
  
Thank you, 
  
Andrew Locke 
 
Benton Falls Associates 
c/o Essex Hydro Associates, L.L.C. 
55 Union Street, 4th Floor 
Boston, MA 02108 
Tel: (617) 367-0032 
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Andrew Locke

From: Howatt, Kathy <Kathy.Howatt@maine.gov> on behalf of Howatt, Kathy
Sent: Thursday, April 15, 2021 10:33 AM
To: 'Andrew Locke'
Subject: RE: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed 

Operating Plan

Thank you. DEP has no comments to add and concurs with MDMR’s assessment regarding the need for shad 
testing in 2021. Thank you for the opportunity to comment. 
Kathy  
 
Kathy Davis Howatt 
Hydropower Coordinator, Bureau of Land Resources 
Maine Department of Environmental Protection 
Phone: 207-446-2642 
www.maine.gov/dep   
 
Correspondence to and from this office is considered a public record and may be subject to a request 
under the Maine Freedom of Access Act. Information that you wish to keep confidential should not be 
included in email correspondence. 
 
From: Andrew Locke <alocke@essexhydro.com>  
Sent: Wednesday, April 14, 2021 4:22 PM 
To: Howatt, Kathy <Kathy.Howatt@maine.gov> 
Subject: Fwd: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 
 

EXTERNAL: This email originated from outside of the State of Maine Mail System. Do not click links or open 
attachments unless you recognize the sender and know the content is safe. 

I just received this from Gail. 

---------- Forwarded message --------- 
From: Wippelhauser, Gail <Gail.Wippelhauser@maine.gov> 
Date: Wed, Apr 14, 2021 at 3:55 PM 
Subject: RE: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 
To: Andrew Locke <alocke@essexhydro.com> 
 

I had no additional comments and agree that shad testing is not required in 2021. 

  

Gail Wippelhauser, Ph. D.  
Marine Resources Scientist  
Maine Department of Marine Resources  
#21 State House Station  
Augusta, ME 04333  

Cell: 207-904-7962 (teleworking during COVID) 
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Phone: 207-624-6349  

email: gail.wippelhauser@maine.gov 

  

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Wednesday, April 14, 2021 3:00 PM 
To: Wippelhauser, Gail <Gail.Wippelhauser@maine.gov> 
Subject: RE: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 

  

EXTERNAL: This email originated from outside of the State of Maine Mail System. Do not click links or open 
attachments unless you recognize the sender and know the content is safe. 

Gail – Following our phone call earlier this week I wanted to confirm that you had no additional comments to provide on 
our 2020 Fish report.  In addition, do you concur with our opinion that downstream shad testing is NOT required in 
2021? 

  

Thank you, 

  

Andrew 

  

From: Andrew Locke <alocke@essexhydro.com>  
Sent: Monday, March 15, 2021 3:00 PM 
To: Wippelhauser, Gail <gail.wippelhauser@maine.gov>; Howatt, Kathy <Kathy.Howatt@maine.gov>; Nate Gray 
<Nate.Gray@maine.gov>; Brown, Michael <Michael.Brown@maine.gov>; Corbin D. Hilling, PhD 
<corbin_hilling@fws.gov>; Christopher Boelke - NOAA Federal <christopher.boelke@noaa.gov> 
Cc: Andrew Locke <al@essexhydro.com>; Robert Thornton <rthornton@essexhydro.com>; Andrew Hughes 
<ahughes@essexhydro.com> 
Subject: Benton Falls -- Draft 2020 Fish and Eel Passage Facility Report and 2021 Proposed Operating Plan 

  

Dear Benton Falls Stakeholder, 

  
Please find attached a draft copy of the Benton Falls 2020 Fish and Eel Passage Facility Report and 
2021 Proposed Operating Plan.  Prior to submitting a final report to FERC, we would appreciate any comments 
you have regarding the report.  
  
As a reminder, Benton requests consultation during the annual Benton Fish Report review period to determine 
if it is appropriate to restart downstream American shad effectiveness testing.  2020 saw only 10 Shad pass 
upstream.  Based on this low number, we feel it is premature to restart downstream effectiveness 
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testing.    We would welcome any feedback or differing opinion in order to best determine our next steps 
surrounding this question.  Please notify us if you agree or disagree with this recommendation.   We are also 
happy to set up a call to discuss the issue in more detail. 

  

In addition you'll also see in the report (Section 5.4) that we are planning to install a DIDSON sonar in 
collaboration with MDMR to examine downstream eel passage more closely.  If you have any questions or 
comments about this plan please let us know. 
  
If you do have comments or questions please let me know no later than March 31, 2020, so they can 
be included in the final version of the report.   
  
Thank you, 
  
Andrew Locke 
 
Benton Falls Associates 
c/o Essex Hydro Associates, L.L.C. 
55 Union Street, 4th Floor 
Boston, MA 02108 
Tel: (617) 367-0032 
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