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1.0 FACILITY DESCRIPTION 
The Crocker Dam Hydroelectric Project is located at river mile 2.5 of the Whitman River in Westminster 
in Worcester County, Massachusetts. The project is located at the existing Crocker Pond Dam, built in 1933 
to provide water supply for the former Crocker Paper Company and predecessors for industrial purposes.  
FERC issued an Order Issuing License (Minor Project, FERC No. 13237) to the Project on September 5, 
2012 and issued a two-year extension to commence construction on July 29, 2015. The project was required 
to commence construction by September 5, 2016 and be completed by September 5, 2019.  Construction 
was completed but the project has not yet commenced commercial operation.  
 
The project (Figures 1 – 3) consists of: (1) a 520-foot-long, 38.5-foot-high earthen embankment and 
masonry Crocker Pond dam with crest elevation of 750.5 feet above mean sea level (msl), a 120-foot-long 
arched spillway section currently topped with 26-inch-high wooden flashboards; (2) an impoundment with 
normal water surface elevation of 752.66 feet msl; an 8-foot-wide, 12-foot-high floodgate; (3) a 3-foot-
wide, 3-foot-high mud gate; (4) a gate house equipped with a 47-foot-long, 42-inch-diameter penstock and 
21.6-foot-high (at water line), 6.0-foot-wide metal trash rack with 1-inch-wide bar spacing; (5) a 42-inch-
diameter penstock extension; (6) a powerhouse containing one 145-kW turbine generating unit; (7) a 20-
foot-wide, 6-foot-deep, 35-foot-long tailrace; (8) a 240-foot-long, 480-volt (V) transmission line; and (9) 
appurtenant facilities.  
 

 
 

Figure 1.  Dam and Embankment Prior to Powerhouse construction 
 



4 

 
Figure 2.  New Powerhouse 

 

 
 

Figure 3.  Overview of Pond and Dam  
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The project is a true “run-of-river” project. The designed powerhouse was located adjacent to the 
impoundment creating a very short (~59 ft.) bypass reach which consists of bedrock. The dam creates a 
102.9 acre impoundment with a depth of 25 feet at the dam. The impoundment has a normal storage capacity 
of approximately 1,027 acre-feet and a maximum capacity of 1,835 acre-feet.  The shorelines surrounding 
the reservoir consist of heavy vegetation including wood lands, brush and weedy thicket sub-growth and 
several house lots (9). 
 
The Whitman River (Figure 4) is located in the Upper Worcester Plateau ecoregion of central Massachusetts 
and comprises part of the Nashua Watershed. The River originates at the outlet of Lake Wampanoag and 
drains southeasterly, flowing through Ashburnham, Westminster and Fitchburg, Massachusetts, traveling 
through several small ponds in Westminster including Crocker Pond, and ultimately merges with Flag 
Brook in West Fitchburg to form the North Nashua River.  The North Nashua River flows to the Nashua 
River which then flows to the Merrimack River.  
 
Topography is hilly throughout the sub-region, and streamflow has significant seasonal changes. The river 
is approximately 8.4 miles long with a drainage area of 21 square miles. The river supports a variety of 
resident fish and other aquatic resources, including freshwater mussels. There are no historical records of 
migratory fish at the project site, but state and federal resource agencies have ongoing efforts to restore 
migratory fish populations in the greater Nashua River watershed.  
 
There are two upstream dams, Lake Wampanoag Dam, and Westminster Reservoir Dam, both of which 
are non-powered at this time and owned by the applicant. The only downstream dam on the Whitman River 
is Snows Mill Pond, also non-powered. 
  
The only change at the project since the original LIHI certification in 2015 is that project construction has 
been completed although the project is still not yet operational due to delays in finalizing interconnection 
with National Grid’s transmission system.   
 

 
Figure 4. Project Location and Watershed 
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Table 1. Facility Description 
 

Item Information Requested Response (include references to 
further details) 

Name of the 
Facility 

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

P-13237-MA Crocker Pond 

Reason for 
applying for 
LIHI 
Certification 

. To participate in state RPS program  

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

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

. To satisfy a direct energy buyer’s 
purchasing requirement 

. To satisfy the facility’s own corporate 
sustainability goals 

. For the facility’s corporate marketing 
purposes 

. Other (describe) 

Project was required to achieve LIHI 
status to qualify for the State Grant 
program and the RPS Class I 
Qualification 

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 

The project estimated annual generation 
is 887 MWh, and all generation will 
produce hydro REC's. 

Location River name (USGS proper name) Whitman 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_index.ht
ml 

Whitman River 01070004 

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

Westminster, Worcester County, MA 
 

River mile of dam above mouth 2.5   
 

Geographic latitude of dam 42.569057 
 

Geographic longitude of dam -71.881045 

Facility 
Owner 

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

Robert Francis 

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

Whitman River Dam Inc. 
Robert Francis, President 

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)  

FERC licensee company name (if 
different from owner) 

n/a 

Regulatory 
Status 

FERC Project Number (e.g., P-13237), 
issuance and expiration dates, or date of 
exemption 

P-13237 issued 09/05/2012, expires 
08/31/2052 

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

Minor license 

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

No identifier, issued 02/04/2011 

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

FERC license: 
https://elibrary.ferc.gov/idmws/common/o
pennat.asp?fileID=13111242  
 
FERC Environmental Assessment: 
https://elibrary.ferc.gov/idmws/common/o
pennat.asp?fileID=13023022  
 
Water Quality Certificate Included in 
license application: 
https://elibrary.ferc.gov/idmws/common/o
pennat.asp?fileID=12562845   

Powerhouse  Date of initial operation (past or future 
for pre-operational applications) 
Total installed capacity (MW) 
For recertification: Indicate if 
installed capacity has changed since 
last certification 

 The Crocker Pond Dam hydroelectric 
facility is still not in commercial 
operation. We expect to be running in the 
next 30 days (September 1, 2020) The 
installed capacity is 174 kW.  

 
Average annual generation (MWh) and 
period of record used 
For recertification: Indicate if average 
annual generation has changed since 
last certification 

The “estimated” annual generation is 887 
MWh 
No Change 

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

The facility will be run-of-river. 
No Change 

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

1 Horizontal Kaplan with a maximum 
Discharge of 60/cfs @ 38.4/ft./net head. 
Output range from 6kW to 175kW. A 
horizontal air-cooled 3 ph. /480v generator 
is connected. 

 Trash rack clear spacing (inches) for 
each trash rack 

1 inch spacing on a single trash rack. 

https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13111242
https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13111242
https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13023022
https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13023022
https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12562845
https://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=12562845
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Item Information Requested Response (include references to 
further details) 

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

Approach velocity is estimated at 0.46 fps 
 

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

 unchanged 

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

 unchanged 

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

 None 

Dam or 
Diversion 

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

1933 

 
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 

520-foot-long, 38.5-foot-high earthen 
embankment and masonry Crocker Pond 
dam with a 120-foot-long ogee arched 
spillway section topped with 26-inch-high 
wooden flashboards   

Spillway maximum hydraulic capacity  13,740 cfs 
 

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

 One penstock 42", 47 feet long 

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

Originally water storage for process water 
at downstream paper mill  

Conduit 
Facilities 
Only  

Date of conduit construction and primary 
purpose of conduit 

n/a 

 Source water Whitman River 

 Receiving water and location of 
discharge   

Whitman River 

Impoundme
nt and 
Watershed 

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

 752.66 plus or minus 6 inches 
Has not changed 

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

752.66 run of the river 
Has not changed 
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Item Information Requested Response (include references to 
further details) 

Gross storage volume and surface area at 
full pool 
For recertification: Indicate if these 
values have changed since last 
certification 

102.9 acre feet at 752.66 
Has not changed 

 
Usable storage volume and surface area  
For recertification: Indicate if these 
values have changed since last 
certification  

n/a run of river 
Has not changed 

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

Refill rate is restricted to 10% refill and 
90% flow passage. 

 
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.  

Lake Wampanoag Dam, RM 8.4, non- 
powered 
Westminster Reservoir Dam, RM 4.8, 
non-powered 

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

Snows Mill Pond Dam, RM 0.3, non-
powered 
Fitchburg Wastewater Treatment Plant 
dam, RM 0.1, non-powered 
Ice House Dam, FERC exemption No. 
12679 is the nearest dam on the Nashua 
River   

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

The project is subject to water supply 
agreement with D/S paper mill (1994) 

 
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.  

Crocker Pond = 102.9 acres 
Project land = 4.5 acres 

Hydrologic 
Setting 

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

 No records available 

Average monthly flows and period of 
record used 

 No records available 

Location and name of closest stream 
gaging stations above and below the 
facility 

None on the Whitman River, the nearest 
downstream gage is USGS 01094400 
NORTH NASHUA RIVER AT 
FITCHBURG, MA  

Watershed area at the dam (in square 
miles).  Identify if this value is prorated 
from gage locations and provide the 
basis for proration calculation.  

DA at the dam is 41.7 sm. Gage data us 
prorated as function of area. 

 Other facility specific hydrologic 
information 

No records available 
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Item Information Requested Response (include references to 
further details) 

Designated 
Zones of 
Effect 

Number of zones of effect 2 
Type of waterbody (river, impoundment, 
bypassed reach, etc.) 

Zone 1: impoundment 
Zone 2: de minimuis bypass reach, 
tailrace, downstream reach 

Upstream and downstream locations by 
river miles 

Zone 1: RM 3.25 to 2.5 
Zone 2: RM 2.5 to ~ RM 2.3 

Delimiting structures or features The dam is the delimiting structure 

Pre-Operational Facilities Only 

Expected 
operational 
date 

Date generation is expected to begin August 2020 

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  

Penstock length increased 17’ to reach the 
inlet to the turbine unit in the new 
powerhouse downstream of dam. Project 
Construction was completed in January 
2020. 

Change in 
water flow 
regime 

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

License requires impoundment refill rate 
of 10% fill / 90% flow passage after 
drawdown. 
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The impoundment and tailrace/downstream Zones of Effect are shown in Figure 5.   The 
impoundment extends approximately 0.75 miles upstream from the dam to the upstream end of 
Crocker Pond.  The bypass/tailrace/downstream zone extends approximately 0.2 miles 
downstream from the dam. 
 

 
 

Figure 5.  Zones of Effect 
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2.0 STANDARDS MATRICES  
Zone of Effect #1: Impoundment Zone 

CRITERION 
ALTERNATIVE STANDARDS 

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 Effect #2: Bypass, Tailrace, Downstream Zone 

CRITERION 
ALTERNATIVE STANDARDS 

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   
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3.0 SUPPORTING INFORMATION 
 
A. Ecological Flow Regimes 

The impoundment Zone #1 qualifies for Standard A-1 and the bypass, tailrace, downstream Zone #2 
qualifies for Standard A-2.  
 

Criterion Standard  Instructions 
A 1 Not Applicable / De Minimis Effect: 

• Confirm the location of the powerhouse relative to dam/diversion 
structures and demonstrate that there are no bypassed reaches at the 
facility.  

• For run-of-river facilities, provide details on operations and describe how 
flows, water levels, and operations are monitored to ensure such an 
operational mode is maintained. In a conduit facility, identify the source 
waters, location of discharge points, and receiving waters for the conduit 
system within which the hydropower facility is located.  This standard 
cannot be used for conduits that discharge to a natural waterbody. 

• For impoundment zones only, explain water management (e.g., 
fluctuations, ramping, refill rates) and how fish and wildlife habitat within 
the zone is evaluated and managed. NOTE: this is required information, 
but it will not be used to determine whether the Ecological Flows criterion 
has been satisfied.  All impoundment zones can apply Criterion A-1 to 
pass this criterion. 

A 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 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, 
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.  
 
The Project is operated in an instantaneous run-of-river mode as required under the Water Quality 
Certification (WQC) and FERC license.  The pond elevation sensors send data to the PC and recognize a 
minimum elevation must be achieved in order for the unit to be “ready”. If the pond elevation is lower 
than the minimum set point, the unit cannot start.  

Docket(s):  P-13237-007 
Lead Applicant:  Whitman River Dam, Inc. 
Filing Type:  Project Safety Compliance Report 
Description:  Filing of Run of the River operating plan per Ma Certification section 17 under 

Article 401 of the License of Whitman River Dam, Inc. under P-13237. 
 
Fish and wildlife habitat is protected by the run of river operation and is also subject to the Town of 
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Westminster’s bylaws for shoreline protection and the Massachusetts Wetlands Protection Act.   
 
The WQC requires an impoundment refill procedure with 90% of inflows passed downstream and 10% of 
inflow used to refill the impoundment after maintenance or emergency drawdowns.  The WQC also 
requires a minimum flow in the de minimus bypass reach that is “sufficient to maintain water quality 
standards at all times”.  There is no flow requirement for aquatic habitat in the bypass reach since there is 
little to no aquatic habitat present given the bedrock and boulder substrate (per the FERC Environmental 
Assessment).  Because the turbine’s minimum hydraulic capacity is about 13 cfs, all flow less than that 
amount is spilled, and approximates the 14 cfs mean annual August flow at the project. When the turbine 
operates up to its maximum hydraulic capacity of about 60 cfs, leakage through the dam flashboards and a 
4” diverter pipe provides flow in the bypass reach.  All flows above 60 cfs would be spilled.  
 
Research has found the water agreements date back to the late 1800’s to establish and maintain control of 
the water flow to certain mills in Fitchburg, Massachusetts. The control was designed to guarantee water 
to “all” the operating mills and steam plants. Today, only one paper mill remains. Since assuming control 
of the dams in 1998 “no water” has been released for the manufacturing of paper. The only mill operating 
has a consumption rate of 200/gpm which is far less than normal run-of-river. Flash board leakage and the 
installation of a 4” pipe with gate valve will wet the dam and maintain a minimum flow to the pools at the 
tail of the dam. The turbine discharge channel was built to discharge tail water into the historic water 
pocket below the dam so that feature remains. 
 
B. Water Quality 

Both Zones qualify for Standard B-2. 
 

Criterion Standard  Instructions 
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. 

 
 
The Whitman River is a Class B warm water fishery with designated uses including habitat for fish, other 
aquatic life, and wildlife, including for their reproduction, migration, growth and other critical functions, 
and for primary and secondary contact recreation.  The river is listed on the Massachusetts 2016 
Integrated List of Waters1 as attaining its designated uses; however, Whitmanville Reservoir and Crocker 
Pond have not been assessed.   
 
The WQC was issued by Massachusetts Department of Environmental Protection (MDEP) on February 4, 
2011, less than 10 years ago, certifying that there is “reasonable assurance” that the project will operate in 
compliance with water quality standards.  The WQC notes that the river would be reclassified as a cold 
water fishery based on a 2010 survey that found reproducing brook trout downstream of the dam. The 

 
1 https://www.mass.gov/doc/final-massachusetts-year-2016-integrated-list-of-waters/download  

https://www.mass.gov/doc/final-massachusetts-year-2016-integrated-list-of-waters/download
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classification has not been changed in the current water quality standards or in the pending proposed 
standards amendment.  
 
State water quality standards require dissolved oxygen (DO) to be ≥ 5.0 mg/l and ≥ 60% saturation in 
warm water fisheries, and ≥ 6.0 mg/l unless background conditions are lower.  Temperature must be ≤ 
28.3ºC (83ºF) in warm water fisheries and ≤ 20ºC (68ºF) in cold water fisheries.  pH must be between 6.0 
and 8.3 standard units (S.U.).  Both the WQC and FERC license require post-operational monitoring for 
DO and temperature.  The WQC specified that DO must be at least 6.0 mg/l at all times based on the cold 
water fishery designation.  If monitoring results indicate that the project is causing depletion of DO, 
mitigation measures such as releasing additional flow over the dam may be required.  
 
The Dissolved Oxygen and operational plan for the facility was recently submitted to FERC after agency 
consultation and comment. All comments were addressed in the filed plan. A copy of the plan is attached. 
 
C. Upstream Fish Passage 

The impoundment Zone #1 qualifies for Standard C-1 since once above a dam there is no further facility-
related barrier to upstream fish movement.  The downstream Zone #2 also qualifies for Standard C-1.  
 

Criterion Standard  Instructions 
C 1 Not Applicable / De Minimis Effect: 

• Explain why the facility does not impose a barrier to upstream fish passage 
in the designated zone.  Typically, impoundment zones will qualify for this 
standard since once above a dam and in an impoundment, there is no 
facility barrier to further upstream movement. 

• 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 not or was not the cause of the extirpation. 

 
There are no migratory fish species present in the river.  Dams on the main stem Nashua River including 
the Pepperell Dam create barriers to passage of anadromous fish that travel from the Atlantic Ocean into 
the Merrimack and Nashua rivers.  American eels are present in the Nashua River and the Ice House 
project, the closest downstream hydroelectric project has upstream eel passage. There is no record of eels 
in the Whitman River. 
   
The Project is not currently required by any state or federal agency to maintain upstream fish passage 
facilities.  The FERC license includes Standard Article 11 which reserves authority to require fish passage 
if agencies request it in the future.  The WQC also requires installation of upstream passage for both 
anadromous fish and for American eel, if requested by Massachusetts Department of Fish and Wildlife 
(MDFW) in the future.   
 
The FERC license for the Crocker Pond Dam Hydroelectric project requires the construction of a “fish 
ladder” when “all” dams between Crocker Pond dam and the Atlantic Ocean have fish ladders.  
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D. Downstream Fish Passage and Protection 

The downstream Zone #2 qualifies for Standard D-1 since once below a dam there is no further facility-
related barrier to downstream fish movement.  The impoundment Zone #1 qualifies for Standard D-2.  
 

Criterion Standard  Instructions 
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).  Typically, tail water/downstream 
zones will qualify for this standard since below a dam and powerhouse 
there is no facility barrier to further downstream movement. Bypassed 
reach zones must demonstrate that flows in the reach are adequate to 
support safe, effective and timely downstream migration. 

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

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

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

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 methods 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. 

• Provide evidence that required passage facilities are being operated and 
maintained as mandated (e.g. meets season, coordination with agencies). 

 
Resident fish in the Whitman River include: Naturally producing Brook trout, Bluegill, Blacknose Dace, 
Banded Sunfish, Chain Pickerel, Common Shiner, Fallfish (lots0, Golden Shiner, Largemouth Bass, 
Longnose dace, Pumpkinseed, Smallmouth Bass, White Sucker, Yellow Bullhead and Yellow Perch. 
 
The Project is not currently required by any state or federal agency to maintain downstream fish passage 
facilities.  The FERC license includes Standard Article 11 which reserves authority to require fish passage 
if agencies request it in the future.  The WQC also requires installation of downstream passage for both 
anadromous fish and for American eel, if requested by Massachusetts Department of Fish and Wildlife 
(MDFW) in the future.   
 
The WQC required installation of full-depth trash racks with 1-inch clear spacing and an approach 
velocity limited to 2.0 feet/second or less. The calculated approach velocity is 0.46 fps. Even 
under high water conditions and maximum intake we wouldn’t reach the 2.0 fps threshold. 
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E. Shoreland and Watershed Protection 

Both Zones qualify for Standard E-1.  
 

Criterion Standard  Instructions 
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. 

 
The shoreline around the impoundment is mostly undeveloped with a few homes & lots (9 total) along the 
impoundment which is bordered by South Ashburnham Road on the northeast side, and by an MBTA 
commuter rail track on the southwest side.  The shorelines surrounding the impoundment consist of heavy 
vegetation including woodlands, brush and weedy thicket sub-growth.  Islands in Crocker Pond and the 
downstream reach are both forested.  The area near the dam is landscaped and kept mowed. The Town of 
Westminster’s Crocker Pond Recreation Area is adjacent to the dam and tailrace on the southwest side 
and is a developed recreational area including a parking area and beach.  The project boundary contains 
107.5 acres of land and water. 
 
There is no requirement in the FERC license for a shoreline management plan or similar plans.  
According to the Massachusetts BioMap2 report for the town of Westminster2, there are no core habitats 
or critical natural landscapes, and there are no lands of ecological significance within the project 
boundary.  The Massachusetts Oliver online mapping tool3 shows an area of priority habitat for one or 
more unidentified rare species that extends upstream from the river’s inlet to Crocker Pond and 
encompasses a large wetlands complex identified in the yellow area on Figure 6.   Project operations 
would not impact this habitat given run of river operations and a stable impoundment elevation.  
 
The project was constructed under the original and renewed Westminster Conservation Commission’s 
Order of Conditions, under the Massachusetts Wetlands Protection Act which was also referenced as a 
condition in the WQC and incorporated into the FERC license. Westminster also has a local wetlands 
bylaw which protects the quality and quantity of surface and ground water, prevents flooding and storm 
damage and protects wetlands-dependent wildlife and their habitat.  Since the completion of construction 
in January 2020 there have been no activities that impacted the shoreline or watershed.  
 

 
2 http://maps.massgis.state.ma.us/dfg/biomap/pdf/town_core/Westminster.pdf 
3 http://maps.massgis.state.ma.us/map_ol/oliver.php  

http://maps.massgis.state.ma.us/dfg/biomap/pdf/town_core/Westminster.pdf
http://maps.massgis.state.ma.us/map_ol/oliver.php


18 

  
 

Figure 6. Massachusetts Priority Habitat 
 
 
F. Threatened and Endangered Species Protection 

Both Zones qualify for Standard F-1. 
 

Criterion Standard  Instructions 
F 1 Not Applicable / De Minimis Effect: 

• Document that there are no listed species in the facility area or affected 
riverine zones downstream of the facility. 

• If listed species are known to have existed in the facility area in the past 
but are not currently present, explain why the facility was not the cause of 
the extirpation of such species. 

• If the facility is making significant efforts to reintroduce an extirpated 
species, describe the actions that are being taken. 
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Based on an online US Fish and Wildlife Service IPaC4 report (see Appendix A), only the Northern long-
eared bat (threatened) may be present in the project vicinity.  There are no critical habitats for the species.  
The Massachusetts Natural Heritage Bureau online map5 shows no hibernacula or roosting trees in the 
project vicinity.  Given the project’s small footprint and lack of a need to conduct tree cutting, there is no 
impact from the project on that species. In any event that a tree does need to be cut, the USFWS 4(d) rule 
for the species would be observed. No trees were cut for the completion of the Crocker Pond Dam 
Hydroelectric Project.  
 
The IPaC report lists several migratory birds protected under the Migratory Birds Treaty Act and the Bald 
and Golden Eagle Protection Act, including the following species.  Project operations do not affect these 
species unless possibly if tree cutting were to occur. 
  

• Bald eagle (also a state species of special concern) 
• Black-billed cuckoo 
• Bobolink 
• Canada warbler 
• Cape May warbler 
• Prairie warbler 
• Rusty blackbird 
• Wood thrush 

 
An online data check at the Massachusetts Oliver mapping tool is shown in Figure 6 above, with priority 
habitat for rare or listed species shown. The Wood Turtle habitat area extends only to the inlet of the 
Whitman River into Crocker Pond and unaffected by the project’s run of river operations and stable 
impoundment level.   
 
G. Cultural and Historic Resources Protection 

Both Zones qualify for Standard G-1. 
 

Criterion Standard  Instructions 
G 1 Not Applicable / De Minimis Effect: 

• Document that there are no cultural or historic resources located on 
facility lands that can be affected by construction or operations of the 
facility; or 

• Document that the facility construction and operation have not in the past, 
nor currently adversely affect any cultural or historic resources that are 
present on facility lands. 

 
The dam was originally constructed in 1933 and all other project structures are new.  The dam is not listed 
on the National Register of Historic Places although it could be eligible for listing.  At the time of 
licensing the Massachusetts State Historic Preservation Officer (SHPO) wrote in a letter to FERC that the 
project is unlikely to affect any significant historic properties and determined that there would be no 
effect.  No archaeological resources were identified during project construction.  
 
FERC license articles 403 and 404 require that the SHPO be consulted if previously unknown cultural or 
historic resources are found during construction, operations, maintenance, project modifications, land 

 
4 https://ecos.fws.gov/ipac/  
5 https://mass-eoeea.maps.arcgis.com/apps/Viewer/index.html?appid=de59364ebbb348a9b0de55f6febdfd52  

https://ecos.fws.gov/ipac/
https://mass-eoeea.maps.arcgis.com/apps/Viewer/index.html?appid=de59364ebbb348a9b0de55f6febdfd52
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clearing or ground-disturbing activities.  If needed, cultural resource studies may be required, and a 
Historic Properties Management Plan must be developed to protect or mitigate for impacts. No Cultural or 
Historic resources were discovered during construction of the hydroelectric building. 
 
H. Recreational Resources 

Both Zones qualify for Standard H-3. 
 

Criterion Standard  Instructions 
H 3 Assured Accessibility: 

• In lieu of existing agency recommendations and plans for recreational 
uses, document the facility’s current and future commitment to 
accommodate reasonable requests from recreation interests for adequate 
public access for recreational use of lands and waters of the facility, 
including appropriate recreational water flows and levels, without fees or 
charges. 

 
Article 13 of the FERC license requires the licensee, “so far as it is consistent with the proper operation of 
the project, allow the public free access, to a reasonable extent, to project waters and adjacent project 
lands owned by the Licensee for the purpose of full public utilization of such lands and waters for 
navigation and for outdoor recreational purposes, including fishing and hunting.”  Access is allowed 
except in locations around project facilities that would be unsafe which will be defined by fencing and 
signage. 
 
A letter from MDFW commenting on the license application stated: “The applicant should investigate the 
need for a canoe take out above the dam as well as a portage route and put in below the dam.” There has 
been some discussion regarding a “put in” area below the dam but as the river depth is extremely shallow 
and rocky, it would not allow for canoeing during most of the season. Should there be a need in the future 
Whitman River Dam, Inc. or its predecessor would certainly re-investigate the feasibility of a put-in area. 
 
The Town of Westminster ‘s Crocker Pond Recreation Area6 has a beach, picnic tables and grills, a 
gazebo, playground area, restrooms, a boat launch (no gas motors and up to 5 hp electric motors only), a 
swimming area and trails. 
    
  

 
6 https://www.westminster-ma.gov/sites/g/files/vyhlif1431/f/uploads/2019_crocker_pond_rules_regs.pdf  

https://www.westminster-ma.gov/sites/g/files/vyhlif1431/f/uploads/2019_crocker_pond_rules_regs.pdf
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4.0 FACILITY AND STAKEHOLDER CONTACTS FORMS 
 

Project Owner: Whitman River Dam, Inc. 
Name and Title Robert Francis/Owner 
Company Whitman River Dam, Inc. 
Phone 978-423-1037 
Email Address bfrancis@verizon.net  
Mailing Address 97 Oakmont Ave Westminster, MA 01473 
Project Operator (if different from Owner): 
Name and Title Same 
Company  
Phone  
Email Address  
Mailing Address  
Consulting Firm / Agent for LIHI Program (if applicable): 
Name and Title  
Company  
Phone  
Email Address  
Mailing Address  
Compliance Contact (responsible for LIHI Program requirements): 
Name and Title Same 
Company  
Phone  
Email Address  
Mailing Address  
Party responsible for accounts payable: 
Name and Title Same 
Company  
Phone  
Email Address  
Mailing Address  

 

  

mailto:bfrancis@verizon.net
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Agency Contact Area of 
Responsibility 

Agency Name USFWS/ New England Field Office ☐  Flows 
☐  Water Quality 
x Fish/Wildlife 
☐  Watershed 
☐  T&E Species 
☐  Cultural/Historic 
☐  Recreation 

Name and Title Melissa Grader, USFWS New England 
Field Office 

Phone 413-548-9138 
Email address melissa_grader@fws.gov  
Mailing Address 103East Plumtree Rd. 

Sunderland, MA 
01375 

 
 

Agency Contact Area of 
Responsibility 

Agency Name MASS DEP, Division of Watershed Management ☐  Flows 
☐  Water Quality 
☐  Fish/Wildlife 
x Watershed 
☐  T&E Species 
☐  Cultural/Historic 
☐  Recreation 

Name and Title Robert Kubit, P.E 

Phone 508-767-2854 
Email address robert.kubit@state.ma.us  
Mailing Address 627 Main St. 

Worcester, MA 01608 

 

Agency Contact Area of 
Responsibility 

Agency Name Massachusetts Division of Fisheries and Wildlife ☐  Flows 
☐  Water Quality 
☐  Fish/Wildlife 
☐  Watershed 
☐  T&E Species 
☐  Cultural/Historic 
☐  Recreation 

Name and Title Caleb Slater, Ph D., Anadromous Fish 
Project Leader 

Phone 508-389-6331 
Email address Caleb.Slater@state.ma.us  
Mailing Address One Rabbit Hill Rd. 

Westborough, MA 
01581 

 
  

mailto:melissa_grader@fws.gov
mailto:robert.kubit@state.ma.us
mailto:Caleb.Slater@state.ma.us
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APPENDIX B – Dissolved Oxygen and Water Temperature Monitoring Plan 
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Introduction  

The “Dissolved Oxygen and Water Temperature Monitoring Plan” (Plan) included 
here was prepared in response to the requirements set out in the Federal Energy 
Regulatory Commission (FERC) license process and the requirements of the 
Massachusetts DEP “Water Quality Certification” (Certification) filing for the 
hydroelectric power generation system at the Crocker Pond, Westminster, MA, P-13237 
(the site) operated by Whitman River Dam, Inc. (operator).  The requirements are 
outlined below.       

Article 401.  Commission Approval, Notification, and Filing of Amendments. 

            (a)        Requirement to File Plans for Commission Approval. 

            Various conditions of this license found in the Massachusetts Department of 
Environmental Protection (Massachusetts DEP) water quality certification (certification) 
issued pursuant to section 401 of the Clean Water Act (Appendix A) require the licensee 
to prepare plans in consultation with state and federal agencies but without submittal to 
or approval by the Commission.  Each such plan also shall be submitted to the 
Commission for approval.   

This plan specifically meets the requirements of Section 18 of the Certification which 
are: 

 “Dissolved oxygen and water temperature monitoring plan”; to be produced within six 
months of license issuance or within three months of completion of turbine installation at 
the dam, whichever occurs first.  

The conditions of the certification that pertain to this Plan are found in Appendix A in the 
Certification and are appended to this Plan.  The specifics for this Plan at Section 18 
are:  

18.  Within three months of completion of turbine installation at the dam, the project 
owner shall submit a plan of operations to insure dissolved oxygen levels in the 
Whitman River remain above 6 mg/l at all times.  Operations shall include at a 
minimum, monitoring dissolved oxygen and temperature at stations South 1 and South 
2 (identified during summer 2010 sampling) upon turbine discharge and during any 
adjustments necessary to maintain the 6 mg/l standard.  Adjustments could include 
providing continuous spill during the summer months (July-September) or improving 
aeration at the outlet, if needed.  The project owner shall consult with the state and 
federal resource agencies in developing this plan, shall respond to all agency 
comments, and shall include agency comment letters when submitting the plans to 
Massachusetts DEP for approval.  The project owner shall provide state and federal 
resource agencies with at least thirty days to respond to a draft plan before it is 
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submitted to Massachusetts DEP for approval.  The project owner shall implement the 
plan as approved by Massachusetts DEP. 

The Plan to meet these requirements is included below.   

Dissolved Oxygen and Water Temperature Monitoring Plan 

January 26, 2020 

 

Background 

The new powerhouse at the Crocker Pond dam (the site) is of precast construction on 
the east side of the Whitman River and the upstream side of the access bridge that is 
downstream of the dam.  Water will be supplied to the new powerhouse by extension of 
the existing 42-inch diameter carbon steel penstock.  The penstock will be connected to 
a Kaplan turbine model number KS560K4 with an integral synchronous generator.  The 
turbine has been sized at 145 kW as licensed, with an estimated annual energy output 
of 887.45 MWh.  

 

 

Photo 1.  Crocker Pond Dam, September 10, 2010. 

 

The operator shall run the system in a run-of-river mode such that inflow to the turbine 
equals outflow on an instantaneous basis and fluctuations of the head pond water level 
are minimized.  This operating regime may be temporarily modified by approved 
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maintenance activities, agreement between the operator and appropriate state and/or 
federal resource agencies, or by extreme hydrologic conditions or emergency electrical 
system conditions, as these terms are defined in the permit. 

Control systems will be provided so that operation of the machine will be accurately 
controlled by head pond level and will follow the elevation of head pond so that it will 
perform as a run of river installation.  Reservoir operating range will be determined 
based on compliance with downstream cold water fishery dissolved oxygen 
requirements.   

The goal of this Plan is to coordinate head pond elevation and flow through the 
generator with known dissolved oxygen levels in order to use water elevation and flow 
as guidelines in the generator operation at all times.   

Table 1.  The Specifications of the Kaplan Turbine Model Number KS560K4 Rated 
at the Flowing: 

Number of Units        1 

Maximum Net Head 11.7 m 

Maximum Water Flow  1.7 m3/s 

Average Turbine Power Output@ design 145 kW as licensed 

Runner Diameter 560 mm 

Turbine Speed 900 rpm 

Suction head -0.49 m 

 1.  The Plan assumes that based on previous results from oxygen monitoring in 2010 
during normal weather conditions the water in the Whitman River downstream from the 
Crocker Pond hydroelectric turbine contains diurnal dissolved oxygen levels of 6 mg/liter 
or higher.  Instructions in 2010 from Robert Kubit, DEP, Division of Watershed 
Management, Worcester, MA included that the first round of sampling would occur in 
2010 and a second round of sampling will occur in the first low-flow season after the 
project goes on line.  A copy of the DEP instructions is appended to this Plan.   

2.  Upon the start of continuous turbine discharge dissolved oxygen and temperature 

readings will be taken during the first low flow season at two locations shown on Figure 

1, namely South 1 and South 2.  The low flow season is typically during the summer 

months of July to September.  Operations shall include monitoring dissolved oxygen at 

stations South 1 and South 2 upon turbine discharge during the first low flow season 

and during any adjustments necessary to maintain the 6 mg/l standard.  Adjustments 

could include providing continuous spill during the summer months (July – September) 

or improving aeration at the outlet, if needed.  
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2.  Dissolved Oxygen measurements could be conducted with a point of use instrument 

or with data logging sondes.  Three calibrated YSI 600 DO meters (now obsolete) and 

data logging sondes were used at three stations at the site at three time periods in 

2010.  The data from those measurements can be used as a guide for future point of 

use measurements.  A copy of the “Dissolved Oxygen & Water Quality Report”, dated 

October 16, 2010 is appended to this plan.        

 

The three time periods in 2010 were July 6-9, August 9-12, and September 9-12, 2010.  

The two stations that are required in 2020, South 1 and South 2 are shown on Figure 1.  

At each 2010 sampling event, sampling began after at least three days with no 

precipitation or slight precipitation of less than 0.5 inches total.  There were no major 

storm events while sampling during each of the three periods.  For reference, the 

current design of the system is shown on Figure 2, “Powerhouse Location Plan”.    

 

The  “South 1” location was about 30 feet south of the bridge that is located south of the 

Crocker Pond dam; and “South 2” was located about 100 feet to the south of the bridge.  

Both the South 1 and South 2 stations contained water that was about 0.5 to 1.0 feet 

deep.  The data logging sonde was placed on the bottom of the river bed at those 

stations.  During the sampling periods in 2010, from July to September, some water 

always flowed through the South 1 and South 2 stations.      

 

At the end of each of the three sampling periods, data from the sondes was downloaded 

to the EcoWatch program from YSI for analysis, and then to an Excel spreadsheet.   

 

3.  Based on oxygen and temperature measurements taken during 2010 and new data 

taken during the first low flow season in 2020 a correlation will be made with head pond 

elevation, flow and dissolved oxygen levels to establish the reservoir operating range so 

that water elevation and/or flow rate can be used to determine when if needed the 

operator would provide continuous spill during the summer months (July – September) 

or improve aeration at the outlet.   

 

For example, if data indicate that during low flow conditions downstream river water 

contains dissolved oxygen levels of 6 mg/liter or more, the dam water elevation and flow 

measurements could be used alone to accomplish run of river operation.  If during at the 

low flow season downstream dissolve oxygen levels fall below 6 mg/liter, the dam water 

elevation and flow characteristics will be used as indicators that require improved spill or 

water aeration.  Subsequent measurements would be used to determine which 

elevation and flow characteristics are necessary to maintain 6 mg/liter dissolved oxygen 

levels in the river.  
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4.  Data regarding elevation and flow should be collected at the turbine and provided to 

the DEP and/or FERC upon request.  The system will be equipped for such 

measurements.  

 

5.  The operator will follow the additional Certifications found in Appendix A dated 

February 4, 2011 or later.  

 

Please give us a call regarding any questions you have regarding this Plan or the site.  

 

Sincerely, 

W. E. Kuriger Associates  

  
William E. Kuriger, Ph.D., P.W.S., L.S.P. 

Environmental Scientist, Plant Pathologist, Wetland Scientist  

New Hampshire Certified Wetland Scientist 069 

Massachusetts Licensed Site Professional 8104 
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APPENDIX A 

Water Quality Certificate Conditions for the Crocker Dam Hydroelectric Project 
issued by the Massachusetts Department of Environmental Protection on 

February 4, 2011. 

 1                   Massachusetts Department of Environmental Protection (Massachusetts 
DEP) approves the application of Whitman River Dam, Inc. and certifies that there is 
reasonable assurance that the Crocker Hydroelectric Project, as described above and 
subject to the conditions below, can be constructed and operated in compliance with the 
applicable provisions of §303 of the Federal Act, 33 U.S.C. §1313. 

2                   This Water Quality Certification shall become a condition of the FERC 
license issued to the project owner. 

 3                   This certification shall become effective on the date that the license issued 
for the project by FERC becomes effective. 

 4                   The state and federal resource agencies referred to in this certification 
include the Massachusetts DEP, the Massachusetts Department of Fisheries and 
Wildlife (Massachusetts DFW), the U.S. Department of the Interior, Fish and Wildlife 
Service. 

 5                   The project shall be operated by the project owner in accordance with the 
conditions contained in this certification and information included in the FERC license 
application.  Any modification made to the FERC application during the licensing 
process that would have a significant effect on the conclusions or conditions contained 
in this certification, as determined by Massachusetts DEP, must be submitted to 
Massachusetts DEP for prior review and approval. 

 6                   The project shall be operated to maintain the existing and designated uses 
of the Whitman River as outlined in the Standards at 314 CMR 4.00, and to maintain 
and integrated and diverse biological community within the Whitman River. 

7                   The project owner shall obtain and comply with all applicable federal, state 
and local licenses, permits, authorizations, conditions, agreements and orders required 
for the construction and operation of the project in accordance with the terms of this 
certification. 

8                   All activities shall be conducted in compliance with the Massachusetts 
Wetlands Protection Act, including the Rivers Restoration Act, G.L. Chapter 131, 
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Section 40, and the implementing regulations at 310 CMR 10.00.  A water quality 
certification shall be obtained from Massachusetts DEP prior to initiating any activity that 
will cause a discharge subject to §404 of the federal Act 33 U.S.C., §1344.  The project 
owner shall comply with all applicable provisions of the Public Waterfront Act GL c. 91, 
and the implementing regulation at 310 CMR 9.00. 

9                   Prior to beginning any construction on the project, the project owner shall 
submit a plan to monitor and control erosion during construction activities to keep 
impacted waters free from turbidity in concentrations that are aesthetically objectionable 
or would impair any designated use(s) of such waters.  The project owner shall 
implement the plan as approved by Massachusetts DEP. 

 10.               All construction, maintenance, and repair activities, including disposal of 
debris and removal of sediments in impounded areas, shall be conducted in a manner 
so as not to impair water quality, and pursuant to and in compliance with any required 
approvals. 

 11.               Massachusetts DEP may request, at any time during which this certification 
is in effect, that FERC reopen the license to make modifications Massachusetts DEP 
deems necessary to maintain compliance with the Standards at 314 CMR 4.00, or other 
appropriate requirements of state law. 

12.               Massachusetts DEP reserves the right to add and alter the terms and 
conditions of this certification when authorized by law, and as it deems appropriate to 
carry out its responsibilities during the life of the project with respect to water quality and 
the protection of the existing designated uses of the waters of the Commonwealth. 

 13.               The project owner shall operate the project in a run-of-river mode such that 
inflow to the project equals outflow from the project on an instantaneous basis and 
fluctuation of the head pond water level are minimized.  This operating regime may be 
temporarily modified by approved maintenance activities, agreement between project 
owner and appropriate state and/or federal resource agencies, or by extreme hydrologic 
conditions or emergency electrical system conditions, as these terms are defined below. 

 14.               “Extreme hydrologic conditions” signifies the occurrence of events beyond 
the project owner’s control including without limitation, abnormal precipitation, extreme 
runoff, flood conditions, ice conditions or other hydrologic conditions which render the 
operational restrictions and requirements contained within this certification impossible to 
achieve, or are inconsistent with the safe operation of the project. 

 15.               “Emergency electrical system conditions” signifies operating emergencies 
beyond the project owner’s control which require changes in flow regimes to eliminate 
such emergencies including without limitation, equipment failure or other abnormal 
temporary operating condition, generating unit operation or third-party mandated 
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interruptions under power supply emergencies, and orders from local, state or federal 
law enforcement or public safety authorities. 

 16.               During refilling of the project reservoir after dam maintenance or emergency 
drawdown, the project owner shall operate the project such that 90% of the inflow to the 
project is released below the project and the impoundment is refilled on the remaining 
10% of inflow. 

17.               Within three months of completion of turbine installation at the dam, or upon 
such other schedule established by FERC, the project owner shall, submit a plan for 
monitoring run-of-river operation including pond level and flow release from the project 
to Massachusetts DEP for approval.  The plan shall include:  a description and design of 
the mechanisms and structures that will be used; a description of periodic maintenance 
and/or calibration that will be conducted to ensure these mechanisms and structures 
work properly; a description of the method used to record project operation data for 
verification of proper operations and minimum flow releases; and a description of the 
manner in which data will be maintained for inspection by Massachusetts DEP and the 
state and federal resource agencies.  The project owner shall consult with the state and 
federal resource agencies in developing these plans, shall respond to all agency 
comments, and shall include agency comment letters when submitting the plans to 
Massachusetts DEP for approval.  The project owner shall provide state and federal 
resource agencies with at least thirty days to respond to a draft plan before it is 
submitted to Massachusetts DEP for approval.  The project owner shall implement the 
plan as approved by Massachusetts DEP. 

18.               Within three months of completion of turbine installation at the dam, the 
project owner shall submit a plan of operations to insure dissolved oxygen levels in the 
Whitman River remain above 6 mg/l at all times.  Operations shall include at a 
minimum, monitoring dissolved oxygen and temperature at stations South 1 and South 
2 (identified during summer 2010 sampling) upon turbine discharge and during any 
adjustments necessary to maintain the 6 mg/l standard.  Adjustments could include 
providing continuous spill during the summer months (July-September) or improving 
aeration at the outlet, if needed.  The project owner shall consult with the state and 
federal resource agencies in developing this plan, shall respond to all agency 
comments, and shall include agency comment letters when submitting the plans to 
Massachusetts DEP for approval.  The project owner shall provide state and federal 
resource agencies with at least thirty days to respond to a draft plan before it is 
submitted to Massachusetts DEP for approval.  The project owner shall implement the 
plan as approved by Massachusetts DEP. 

 19.               Within one year of the effective date of this certification, or upon such other 
schedule established by FERC, the project owner shall install full-depth, one inch clear 
trash racks with velocities less than or equal to two feet per second (≤2 fps) at the 
intakes to reduce impingement and entrainment of fish at the project. 
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 20.               Massachusetts DEP reserves the right to prescribe upstream and 
downstream eel passage facilities and operations when determined necessary by the 
Massachusetts DFW. 

 21.               Massachusetts DEP reserves the right to prescribe upstream and 
downstream anadromous fish passage facilities and operations when determined 
necessary by the Massachusetts DFW. 

22.               The project owner shall maintain a minimum flow in the bypassed reach 
sufficient to maintain water quality standards at all times. 

 23.               The project owner shall allow any employee, agent, consultant, contractor 
or authorized representative of Massachusetts DEP or Massachusetts DFW to enter the 
facilities in order to assess compliance with the terms and conditions of this certification 
including, but not limited to, entry for the purposes of:  (i) investigating, sampling, 
inspecting, or photocopying documents or other writings, conditions, equipment, 
practices or property; (ii) interviewing facility personnel and contractors; (iii) making 
records of field activities; and (iv) observing any activities undertaken at the facilities 
under any of the provisions of this certification. 

24.               If any event occurs which delays or will delay the project owner’s 
performance of work beyond a deadline established by or pursuant to this certification, 
which event was beyond the reasonable control and without the fault of the project 
owner or any person or entity subject to the project owner’s control, and which event 
could not have been prevented or avoided by the exercise of due care, foresight, or due 
diligence on the part of the project owner (a “force majeure event”), then the time for 
performance shall be extended for an appropriate period of time, as determined by 
Massachusetts DEP in its sole discretion.  The project owner shall bear the burden of 
demonstrating that a force majeure event has occurred or will occur, and that the delay 
was beyond the reasonable control and without the fault of the project owner.  Such an 
extension of time must be in writing to have effect. 

25.               Submissions under this certification shall be sent to: 

Massachusetts DEP:  
Massachusetts Department of Environmental Protection  
Division of Watershed Management 
                                Central Regional Office 
                                627 Main Street 
                                Worcester, MA 01608 
                                (508) 767-2854; FAX (508) 791-4131 
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Appendix B 

The following is taken from the FERC License: 

 Article 401.  Commission Approval, Notification, and Filing of Amendments. 

            (a)        Requirement to File Plans for Commission Approval. 

            Various conditions of this license found in the Massachusetts Department of Environmental 
Protection (Massachusetts DEP) water quality certification (certification) issued pursuant to section 401 of 
the Clean Water Act (Appendix A) require the licensee to prepare plans in consultation with state and 
federal agencies but without submittal to or approval by the Commission.  Each such plan also shall be 
submitted to the Commission for approval.  These plans are listed below. 

Massachusetts DEP 

certification condition 
Plan name Due date 

9 
Erosion monitoring and 

control plan 

Within six months of license issuance or 

60 days prior to commencing 

construction of the project, whichever 

occurs first 

17 
Run-of-river operation 

monitoring plan 

Within six months of license issuance or 

within three months of completion of 

turbine installation at the dam, 

whichever occurs first 

18 

Dissolved oxygen and 

water temperature 

monitoring plan 

Within six months of license issuance or 

within three months of completion of 

turbine installation at the dam, 

whichever occurs first 

             The licensee shall include with each plan filed with the Commission documentation that the 
licensee developed the plan in consultation with the Massachusetts DEP, Massachusetts Department of 
Fish and Wildlife (Massachusetts DFW), and the U.S. Department of the Interior’s Fish and Wildlife 
Service (FWS) and has received approval from Massachusetts DEP.  The Commission reserves the right 
to make changes to any plan submitted.  Upon Commission approval, the plan becomes a requirement of 
this license, and the licensee shall implement the plan or changes in project operation or facilities, 
including any changes required by the Commission. 

            (b)       Requirement to Notify Commission of Emergencies and Other Activities. 

            If licensee temporarily modifies run-of-river project operation due to an emergency situation, 
extreme hydrological conditions, or other reason as provided in certification condition 13, the license must 
notify the Commission, Massachusetts DEP, Massachusetts DFW, and FWS prior to implementing such 
modifications, if possible, or in the event of an emergency, as soon as possible, but no later than 10 days 
after each such incident.  

(c)        Requirement to File Amendment Applications. 
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Whitman River Dam, Inc. Dissolved Oxygen and Water Temperature Monitoring Plan 
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Certain certification conditions in Appendix A contemplate unspecified long-term changes to 
project operations or facilities for the purpose of mitigating environmental impacts, but do not appear to 
require prior Commission approval for such changes.  These changes may not be implemented without 
prior Commission authorization, granted after the filing of an application to amend the license. 

Article 402.  Notification of Commencement of Project Operation.  The run-of-river operation 
monitoring plan required by certification condition 17 shall include a requirement to notify the 
Massachusetts Department of Fisheries and Wildlife, U.S. Fish and Wildlife Service, Massachusetts 
Department of Environmental Protection, and the Commission within 30 days of the commencement of 
project operation. 

 







W. E. Kuriger Associates 
ECONOMICS 
www.wekuriger.com 
1n10@wekuriger.com 

ENVIRONMENTAL SCIENCE 
www.airspill.cm 
wekOairspill.com 

90 ATLANTIC AVE. 
FITCHBURG, MA01420 

978-343-0921 
1-800-292-0921 

CELL: 978602-7986 
FAX: 978-342-5065 

October 16,201 0 

Robert D. Kubit, P.E. 
Environmental Engineer 
The Commonwealth of Massachusetts 
Department of Environmental Protection (DEP) 
Division of Watershed Management 
627 Main Street 
Worcester, MA 01 608 

Re: Dissolved oxyqen and tem~erature results. Crocker Pond, Westminster, MA; 
and ~ l a n  for turbine operations after installation. FERC Docket P-13227-001 

Dear Mr. Kubit: 

At your request, we have collected dissolved oxygen (DO) and temperature 
readings from Crocker Pond during July, August and September 2010. This 
report provides the details of the results of the readings obtained, and provides a 
description of operations that will be taken after turbine installation to insure 
dissolved oxygen levels in the Whitman River at stations South 1 and South 2 
remain at 6 mgA at all times. 

Materials and Methods 

Three calibrated YSI 600 DO meters and data logging sondes were used at three 
stations at Crocker Pond, Westminster, MA (the site). One calibrated YSI 55 
manual DO meter was used for comparison readings at the start and end of the 
three day monitoring periods at each location. 

The three time periods were July 6-9, August 9-12, and September 9-12, 2010. 
The three stations are shown on Figure 1. At each sampling event, sampling 
began after at least three days with no precipitation or slight precipitation of less 
than 0.5 inches total. There were no major storm events while sampling during 
each of the three periods. 

The three stations readings were collected from included "North", which was next 
to the northeast side of the dam at Crocker Pond, at a depth of 18 feet, which is 
where a portion of the water that would enter the penstock gate is located; "South 
1" located about 30 feet south of the bridge that is located south of the Crocker 
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Pond dam; and "South 2", located about 100 feet to the south of the bridge. Both 
the South 1 and South 2 stations contained water that was about 0.5 to 1.0 feet 
deep. The sonde was placed on the bottom of the river bed at those stations. 
During the sampling period, July - September, water always flowed through the 
South 1 and South 2 stations. 

At the end of each of the three sampling periods, data from the sondes was 
downloaded to the EcoWatch program from YSI for analysis, and then to an 
Excel spreadsheet. Data was plotted to graphs for each location and each 
sampling event. All data was previously submitted to you. 

Results 

The first set of data was obtained in July, with no rainfall before sampling began 
and no rainfall during the sampling period. Some sondes recorded data as % 
DO, so a conversion1correction was made to mgll or parts per million (ppm). 
These results were compared to the manual readings taken in mgA. 

The results for the north readings included a steady decline in oxygen levels till 
the readings were 0.38 mgll during and at the end of day three. 

The results for the South 1 location were quite uniform over the three day period, 
with a range from about 6.5 mgll to 7.2 mgll. 

The results for the South 2 location were more variable, from 2 mgll to 8 mgll. 
The variability may have been due to lack of micro flow at various times at the 
sonde location, andlor debris interference. 

Photos 1 and 2 show the flows at the dam, the existing penstock, and location 
South 1 during the July sampling period. 

Dissolved Oxygen & Water Quality Report, Cracker Pond, FERC P-13237-001 
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Photo 1. Crocker Pond Dam, July 6, 2010. 

Photo 2. Crocker Pond, South 1 Location, (foreground) July 6,2010 

Dissolved Oxygen &Water Quality Report, Crocker Pond, FERC P-13237-001 
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The temperature readings during the July sampling period were lowest at the 18 
foot depth at the North location, and higher and similar at the South 1 and South 
2 stations. 

During the three days before the sampling period in August 2010, there was a 
small thunderstorm at the Fitchburg Airport as recorded for the National Oceanic 
and Atmospheric Administrations (NOAA) data collection that resulted in 0.09 
inches of rainfall on August 8, 2010. There was also a slight shower on August 
9, 2010, that resulted in 0.1 1 inches of rainfall. 

The North location, at 18 feet deep, recorded readings that were below 1 mgll 
DO, similar to the July data, with occasional spikes to up to 4.69 mg/l. The last 
reading was 0.45 mg/l DO. 

The South 1 and South 2 readings were in the range of 8 mg/l to 9 mgn DO over 
the three day period. The readings obtained with the manual YSI 45 DO meter 
were lower. 

Photos of the Crocker Dam, penstock and bedrock below the penstock during the 
August sampling period are shown in Photos 3 and 4. 

Photo 3. Crocker Pond Dam, August 9,2010. 

Dissolved Oxygen & Water Quality Report, Crocker Pond, FERC P-13237-001 
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Photo 4. Bedrock below Crocker Pond Dam August 9,2010. 

The temperature readings were higher at the North location in August compared 
to July, and similar or slightly lower at the South 1 and South 2 stations. 

September 9-12,2010 

The readings obtained in September were taken after Hurricane Earl, which 
probably had some effect on mixing the water in Crocker Pond. During the three 
day period before installation of the three DO monitors about 0.07 inches of 
rainfall was recorded at the Fitchburg Airport for NOAA recording. 

The results for the North sample were higher than during the July and August 
readings, and similar initially to the South 1 and South 2 readings, but declined 
over the three day period, from about 9 mgll to 6.32 mgll at the end. These 
results were significantly higher than the North readings for July and August. 

The South 1 and South 2 readings were from 8 mgll to 9 mgll over the three day 
period. During portions of the three day period, the South 1 sonde collected data 
in 30 minute intervals, not 15 minute intervals, resulting in less data, but still met 
the requirements for sampling. 

Dissolved Oxygen & Water Quality Report, Crocker Pond, FERC P-13237-001 
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The temperature readings were higher at the North location, and slightly lower at 
the South 1 and South 2 stations. This was the first time from the three time 
periods that the North location temperatures, at 18 feet deep, were higher than 
the South 1 and South 2 stations. 

After the August DO results were reviewed, the DEP requested that one water 
sample be collected and analyzed for phosphorus, ammonia, biochemical 
oxygen demand (BOD), and nitrate. The sample was collected at the18 foot 
deep with a Kemmerer bottle at the North location. The results of the water 
quality tests are listed below. 

Table 1. Water Quality Test Results, North Location, September 9, 2010. 

Test Result RDL 

Phosphorus 0.0720 mgll 
Ammonia BRL 
Biochemical Oxygen Demand BRL 
Nitrate BRL 

0.01 mgll 
0.20 mgll 
3.00 mgll 
0.1 0 mgll 

There was no significant biological oxygen demand (BOD) in the water at the 
North location. 

Photos 5 and 6 show Crocker Pond Dam, penstock, and location South 1 during 
the September sampling period. 

Dissolved Oxygen & Water Quality Report, Crocker Pond, FERC P-13237-001 
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Photo 5. Crocker Pond Dam, September 10,2010. 

L - 
Photo 6. Location South 1, September 10, 2010. 

Dissolved Oxygen & Water Quality Report, Crwker Pond, FERC P-13237-001 
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Comments 

Comments received from Robert Kubit, P.E., DEP, Division of Watershed 
Management, 627 Main Street, Worcester MA 01608 on October 8, 2010 are 
provided below. 

"Data from the three stations at Crocker Dam taken July, August and 
September indicate very low dissolved oxygen at the inlet gate to the proposed 
turbine and acceptable dissolved oxygen levels downstream of the project. 
Comparing data from the two different types of dissolved oxygen meters shows 

wide variability for unknown reasons thus making the reliability of the data 
uncertain. 1 understand the flow from the dam during sampling consisted of 
leakage around the dam (including the inlet gate) and spillage over the dam. I 
agree with you the 2010 summer provided a representative low flow season. 

Note the cold water fishery 6 mgll oxygen standard will be used in our Water 
Quality Certification rather than the 5 mgn warm water fishery standard. Per 
conversation with Caleb Slater (MADFW), native trout were confirmed present in 
the vicinity of Crocker Dam downstream this past summer, therefore the 
published Water Quality Standards will be changed in the near future to reflect 
this fact. 

Caleb also mentioned you might investigate the possibility of the turbine 
manufacturer making alterations to the turbine to help increase the dissolved 
oxygen levels. This is being done at another hydroelectric facility. 

In order to complete the water quality certification process, please do two things: 

1. Provide a description of operations to be taken after turbine installation to 
insure dissolved oxygen levels in river remain above 6 mgll at all times. 
Operations shall include at a minimum, monitoring dissolved oxygen at stations 
South 1 and South 2 upon turbine discharge and during any adjustments 
necessary to maintain the 6 mgll standard. Adjustments could include providing 
continuous spill during the summer months (July - September) or improving 
aeration at the outlet, if needed. 

2. According to 314 CMR 9.05(3), a public notice of an application for 401 Water 
Quality Certification shall be published by the applicant ...... in a newspaper of 
general circulation within the area of the proposed activi ty..... The public notice 
shall contain: 
(a) the name and address of the applicant and property owner; 
(b) the location of the proposed activity; 
(c) a brief description of the activity; 

Dissolved Oxygen &Water Quality Report, Crocker Pond, FERC P-13237-001 
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(d) the name and address of the person from whom additional information may 
be obtained; 
(e) the 21 day time period within which the public may comment; 
(9 the office and address within the Department to which comments should be 
addressed; 
and 
(g) a statement that any ten persons of the Commonwealth, any aggrieved 
person, or any governmental body or private organization with a mandate to 
protect the environment that has submitted written comments may also appeal 
the Department's Certification and that failure to submit comments before the 
end of the public comment period may result in the waiver of any right to an 
adjudicatory hearing. 

Please fax a copy of the public notice to me when published. If you have any 
questions, please call." 

Bob 

Robert Kubit, P.E. 
MassDEP 
Division of Watershed Management 
627 Main Street 
Worcester MA 01608 
Telephone: (508) 767-2854 
Email: robert.kubit@state.ma.us 
Fax: (508) 791 -41 31 

Discussion and Description of Post Turbine Installation Operations to 
Maintain DO Levels Above 6 mgll 

The lower readings for the manual YSI meter were thought to be possibly due to 
an older electrode. The YSI 55 DO meter has been in service since July 1997. 
The YSI 600 series DO meters have been in service since June 2007. The gold 
and central triangular electrode both appear to be in excellent condition on the 
YSI 55 meter. YSI technical support personnel stated that the difference in 
readings appear to be due to a more accurate calculation for DO based on DO, 
conductivitylsalinity and temperature with the YSI 600 units. The YSI 55 unit 
relies on an estimate of elevation and salinity for DO calculations. The YSI 55 
will be updated with more accurate salinity estimates for future comparative 
readings. 

Based on the results obtained from the three sample periods, it appears that DO 
levels vary at the North station depending on the ability of waters at the 18 foot 
deep level to mix with waters at higher elevations that contain higher 

Dissolved Oxygen & Water Quality Report, Crocker Pond, FERC P-13237-001 
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concentrations of DO, as a function of the water through put of the reservoir. 
During the July and August sampling periods, DO levels at the 18 foot depth 
were low for extended periods. During the September period, after Hurricane 
Earl, which produced significant rainfall over a short period of time, the DO level 
in the North sampling location, at 18 feet deep, was significantly higher, and 
declined during the course of the sampling period. 

The data indicates that the DO value in the lower level of the pond is low when 
water mixing is not taking place, but also that with mixing, which currently is 
caused by reservoir through put, the DO level will increase substantially. 

Hand measurements taken in July with the YSI 55 manual DO meter at the North 
location showed the variation of DO stratification with water depth. 

Table 2. Dissolved Oxygen Readings at Various Depths at the North 
Location on July 7,2010. 

Water Average 
Depth of DO 
Reading Reading 
(feet) 

4.82 
4.84 

15 0.34 

As a result of this data, project engineer Steve Doret, P.E. estimated the lower 
pond volume by use of the Historical 1893 USGS Contour map for this area. 
From the map bathymetry was determined. It appears that the lower pond 
volume is small compared to the balance of the pond. The calculated volume of 
the lower 20 feet of the pond at the dam is about 5 acre-feet. The proposed 
turbine, when running at capacity, will be able to discharge this water volume in 
about 2.5 days. 

Because the data indicates that under today's existing conditions through put 
causes significant mixing in this lower zone of the reservoir, it appears that the 
installation of the hydro turbine and its operation will tend to cause the lower level 
of the reservoir to stay well mixed. The data shows how sensitive this region is 
to mixing so that when the turbine is running the entire water column will benefit. 
Also, based on the concept of a well mixed discharge from the proposed hydro 
electric turbine, DO levels downstream at stations South 1 and South 2 will be 
improved. 

Dissolved Oxygen & Water Quality Report, Crockcr Pond, FERC P-13237-001 
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We conclude that the installation of the proposed hydro turbine will result in 
discharges from the station which will be well mixed and that the discharge will 
meet state standards for DO downstream at stations South 1 and South 2 based 
on the data analyzed. The DO downstream from the turbine will be unchanged 
or improved. The likely continuing condition in the reservoir will tend to mix the 
reservoir and reduce DO stratification as a result of the proposed turbine 
continuing to withdraw water at depth, which as a result will reduce DO 
stratification in the reservoir. 

Operations that will take place and be researched to insure DO levels in the river 
remain above 6 mgll downstream at stations South 1 and South 2 at all times will 
include the following. 

1. Mixing of Crocker Pond waters at the dam with the penstock gate open from 
about 6 feet below the surface of the gate to about 20 feet below the surface 
when the gate is totally open and the draw to the turbine is allowed to be 
maximized. Based on recent measurements under the most stressful conditions 
of a drought year, the mixing of waters should insure that 6 mgn of DO will be 
present downstream from the turbine at stations South 1 and South 2. The 
waters going through the penstock, with the gate open, will contain a higher 
concentration of DO than exists at the present time due to the amount of water 
going through the penstock with the resultant mixing of the water column. 

2. If levels of 6 rngn are not met downstream at stations South 1 and South 2 
after turbine discharge, a plate will be added to the gate at the Crocker Pond 
Dam to so that only water from the surface to about 8 feet below the surface can 
enter the penstock. The water at these elevations contains higher levels of DO 
and will provide a higher DO level to waters entering the turbine. 

3. If levels of 6 mgll are still not met downstream, at stations South 1 and South 
2, adjustments such as providing continuous spill during the summer months 
(July-September) or alterations that are feasible to implement to the installed 
turbine system to help increase DO levels will be implemented and/or 
researched. 

Measurement of DO at the South 1 and South 2 stations will take place after 
initial start up of the hydro turbine, and then during the first summer based on 
input from the DEP to show that the 6 mg/l standard is being met by the 
operation of the turbine. Upon establishing that the DO levels are above 6 mgll, 
measurements will be discontinued. 

Dissolved Oxygen & Water Quality Report, Crocker Pond, FERC P-13237-001 
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Please give us a call with any questions regarding this report or the site. 

Sincerely, 
W. E. Kuriger Associates for 
Whitman River Dam. Inc. - 

Environmental Scientist 
Licensed Site Professional 81 04 
SWS Professional Wetland Scientist 000383 
NHANRS Certified Wetland Scientist 069 

Dissolved Oxygen &Water Quality Report, Crocker Pond, FERC P-13237-001 
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Report Date: 
21-Sep-10 15:40 

W.E. Kuriger Associates 
90 Atlantic Avenue 
Fitohburg, MA 01420 
Am:  William Kuriger 

SPECTRUM ANALYTICAL, INC. 
Femwi"~ 

HANIBAL TECELN0U)GY 

g Final Report 

Re-Issued Report 
Revised Report 

Laboratory Report 

Project: Crwker Pond-Weslminster, MA 

Project #: [none] 

Laborntow ID Client Samnk ID 
SB17%441 North-18' 

Date Samoted Date Receiva 
Water@ls' 09-SepIO 16:40 10-SepIO 1600 

I attest that the information contained within the report has been reviewed for accuracy and c h e c u  again* the quality control 
requirements for each method. These results relate only to the samplc(s) as received. 
A11 applicable NELAC requirements have been met. 

M~hu~~tfs#M-MA138/MA1110 
Connecticut # PH-0777 
Florida # E876001E87936 
Maine # MA1 38 
New Hampshire # 2538 
New Jersey # MA01 1iMA012 
New York# 11393/11&U) 
Pennsylvania# 684442616842924 
Rhcde Island # 98 
USDA# S-51435 
Vermont # VT-11393 

Authorized by: 

Hanibal C. Tayeb, Ph.D. 
President/Lsboratory Direct01 

Technical Reviewer's Initial: e 
Specmun Analytical holds certif~cafion in the State of Massachusem for the analytes as indicated with an X in the "Cert." column 
wilhin this report Please note that the State ofMassachusetfs does not offer certification for all analytes 
Please note that this report contains 5 pages of analytical data plus Chain of Custody document(s). When the Labomtory Report is 
ind~cated as rev=& this report supersedes any previously dated reports for the laboratory 1D(s) referenced above. Where this report 
idenwies subcontracted analyses, copies of the subcontmctor's test report are available upon request This report may not be 
reproduced, except in full, withoutwitten approval fmm Spectrum Analytical, Inc. 

Spscbwn AnolyicaL lm. is n NEUC meredifed lalormry orpnkmiat mtdnree NELAC f e J ~ s m s h r d r  Use of the NfiUC logo however dDeJ 
mr i m r e  fka Sped- is ewmly ~l~edi fedf ir  the pe$c  mlhodor mralylle i d d  PI- refer & au "Wiity"we6 page ai 
w ~pocmmz onolyltml c m f w a f i l l  hrhng o f n a  m l  wr~flcoldonr ondfwLh o / a d t a o o n  Slarum whch Specfnun A,wlyluol. Inc 
hold. \EUC cerl~/icaIton on hns )ark, New Hampshre. Yew J e r y  ondFlaula AN ~ ( ~ l y ~ ~ c o l  work for Vdmrle <hqarncmtdA~r - Ips  me 

nMsfermdk7 diodc~ndunedot a u 8 3 0 ~ 1 v e r ~ ~ l  locotion (NY-11840, FL-E87936 ~ ~ ~ N J - M O I Z ) .  

P i e m  mnfocl the Lobomray or Tdnic(11 DDNoor m 800-789-9115 wiih my puulionr -ding lhc dnro mnrnhedin &is 1~1borniory report. 



CASE NARRATIVE: 

The sample temperature upon receipt by Spectrum Analytical courier was recorded as 4.6 degrees Celsius. The condition ofthese 
samples was further noted as received on ice. The samples were transported on ice to the laboratory facility and the tempemtux was 
recorded at 0.3 degrees Celsius upon receipt at the laboratory. Please refer to the Chain of Custody for details specific to snmpie 
receipt times. 

An infrared them~ometer with a tolerance of +I- 2.0 degrees Celsius was used immediately upon receipt of the samples. 

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate @UP) was not requested on the Chain of Custody, method 
criteria may have been fulfilled with a source sample not of this Sample Delivery Group. 

There is no relevant protocol-specific QC and/or performancestandards oon-conformances to report. 

This labordory regon b nor "did wirltour on authorized signature on Be cover page. 

* Repa*blc Detechon Limit BRL = Below Reporting1 .imit 
Pye2oTj 



Samule Identification 

Nurth-18' 

SB17964-01 

Client Proiect # Mabix Collection DateITime &&& 
[none] Water@ IS' 09-Sep-I 0 16:40 10-Sep-10 

CAS No. Annlyte(s) Rerult Flog UniLr *lWL Dilution MefhodReJ f i e p n r ~ d  Anolyzed AnolysI Bnlch Cert 

General Chemistry Parameters 

7728140 Phosphorus as P 0.0720 mgll 00100 1 ASND515-88(A) 21-Sap-lo 21SeplO SJL 1019920 X 

Ammonia as N BRL mgfl 0.200 1 SM4500-NH3 C 1 M e p 1 0  17-Sep-10 SJL 1019728 X 

Biochemical Oxygen Demand BRL mgii 3.00 1 SM5210B 1 0 . ~ ~ ~ 1 0  16.sep-10 TDD 1019332 X 
(Way) 16:OO 1592 

BRL mgn 0 100 1 EPA300.0 10-Sep~10 l l S e p l 0  Jol 1019399 X 

18.00 0350 

Tkir loborofo'y reporl i8 not volid without an ourhorLed signebrm on tke covorpuge. 

* Reportable Detectton Llmlt BRL = Below Reporting Llmlt 
Page 3 of 5 



BRL 

0.205 

0.409 

General Chemistry Parameters - Quality Control 

Spike Source %REC RPD 
A d ~ t e ( s )  Result Flag Units *RDL Level Result %REC Limits RPD Limit 

Batch 1019332 - GrnenlPrepantion 
Blank 11019332-BU Premred: 10-Sew10 Anaivzed: 16-SelO 

Biochamical O w n  Demand (5day) BRL mgll 3-00 

Bhnk no l9332sm~2l  PreDaredr 10-Sec-10 Analvzed: 1SSewlO 

Biochemical Oxygen Demand (%day) BRL I 3.00 

LCS H019332%Sll P-red: 1oSeplO Anabred 16-Sew10 

t i i e m i r a l  Oxygen Demand (5day) 176 mgn 50.0 198 89 85.115 

Reference 1101933ZSRMll P m r e d :  10-Sew10 Analvzed: ISSewlO 

Biochemical Owgen Demand (way) 78.0 mgd 37.5 83.0 !34 67-133 

gkrence ilOlR132SRM2I P-red: 10Saw10 AnaCzed: l & ~ - l O  

Mochmical O m e n  Demand (54ay) 70.0 mgil 37.5 83.0 84 67-133 

Batch 1019399 - Gtneral Prepantion 

Blank 11019399-BLKll preeered: IO-Sec-10 Analvzed: 1ISeo-lo 

N i  as N BRL moil 0.100 

Duolicate 11019399DUFIl gpurcs: SB1796CM P-red: lo-Se~-lO ~nalvzed: l l ~ e w l o  

Nitrate as N BRL mgll 0. lw BRL 20 

Matrix S ~ i k e  11019399MSll Sou-: SBlTSbMI pre~ared: 10Sep10 h l v z e d :  ll-Sea-10 

Nmte as N 0.430 ngll 0.100 0400 BRL 108 90-110 

m - x  Soike Duo HOl9399-MSDU Sou-: SB179644l Preoared: 10Sec-lo Anaivzed: 11Sec-lo 

Nmate as N 0.420 mgfl 0.100 0.430 BRL 105 90-110 2 20 

Reference 11019300SRMl~ P-red: 10-Sep-10 Analyzed: 1 l S e ~ 1 0  

Nitrate as N 2.49 man 0.100 2.50 100 90-110 

m n c e  fiO19399-SRWZ1 Pre~ared: lo--lo Analvzed: 11Se~-10 

N i l e  aJ N 0.530 mgll 0.100 0.500 106 90-710 

Bakh 101972s - SM4500-NH3 B 

Blank 11019728%LKll Pre~ared 8Analvzed: 17-S~D-lQ 

Arnmoniaas N BRL 0.200 

LCS H019728%S11 Pre~ared & Anabzed: 17SeO-10 

Ammonia as N 4.76 mgil 0.200 5.00 95 90-110 

D u M i  11019728-DUP11 SOW: SB179E4-01 Preoared 8 Analyzed: 17-10 

Ammonia as N BRL mgn 0.200 BRL 

Referanee i lol97Z8SRMl~ Pre~ared 8Anabzed: 17-See-lo 

Ammonia as N 2.94 mgh 0200 3.35 88 85-113 

Bnteh 1019920 -CcnelrI Prepamtion 

Blank I1019920%LKl) Pre~ared 8 Analvred: 2 1 S e ~ 1 0  

Phmphoms as P mgil 0.oloo 

LCS llol99m-BS11 Pre~ared & AnaIvred: 21-Sen-10 

Phosphorus as P "!@I 0.0100 0.2W 102 90.110 

Reference (1019920SMMl Preoared 8 Analyzed: zl-Se~-lO 

Phosphorus as P mgll 0.0100 0.401 102 85113 



Notes and Definitions 

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit 

dry Sample results reported on a dry weight basis 

NR Not Reported 

RPD Relative Percent Difference 

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC. 

Laboratom Conhol Samole (LCS): A known matrix spiked with wmpound(s) representative. of the target analytes, which is used to 
document laboratory performance. 

Matrix h l i c a t e :  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix. 

Matrix S~ike:  An aliquot of a sample spiked with a h w n  concentration of target anslyte(s). The spiking occurs prior to sample 
preparation and analysis. A matrix spike is used to document the bias of a method in a given sample matrix. 

Method Blank: An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 
processing. The method blank should be carried through the complete sample preparation and analytical procedure. The method blank 
is used to document contamination resulting from the analytical pmcess. 

Method Detection Limit (MDL): The minimum concentration of a substance that can be measured and reported with confidence 
that the analyte concerntion is greater than zem and is determined from analysis of a sample in a given matrix type containing the 
anal*. 

Reoortlble Detection Limit (RDL): The lowest concentration that can be reliably achieved within specified limits of precision and 
accuracy during mutine laboratory operating conditions. For many analytes the RDL analyte concentration is selected as the lowest 
non-zem standard in the calibration curve. While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 
into account the sample volumelweight, exWdigestate volume, cleanup pmcedures and, if applicable, dry weight correction. Sample 
RDLs are highly matrix-dependent 

M: An organic compound which is similar to the carget analytc(s) in chemical composition and behavior in the analytical 
process, but which is not normally found in environmental samples. These compounds are spiked into all blanks, standards, and 
samples prior to analysis. Percent recoveries are calculated for each sunogate. 

Continuine Calibration Verification: The calibration relationship established during the initial calibration must be verified at periodic 

Validated by: 
Hanibal C. Tayeh, Ph.D. 
Nicole Leja 
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